
 

 

 

 

 

 

 

 

 

 

 

NI 43-101 TECHNICAL REPORT 

ON THE ROVINA VALLEY PROJECT 

IN ROMANIA 

 

Prepared for 

EURO SUN MINING INC. 

 

Prepared by 

NEW SENET (PTY) LTD 

 

Effective Date 

14 April 2021 

 

DEFINITIVE FEASIBILITY STUDY 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 2 of 536 

DATE AND SIGNATURE PAGE 

This report titled ñNI 43-101 Technical Report on the Rovina Valley Project in Romaniaò was 

prepared for Euro Sun Mining Inc. by New SENET (Pty) Ltd. The report is compliant with the 

Canadian National Instrument 43-101 (NI 43-101) and Form 43-101F, and was signed by the 

following Qualified Persons:  

 

 

 

 
 

 

Nicholas Dempers  David Alan Thompson 

MSc Eng (Chem), BSc Eng (Chem), BCom 

(Man), Pr Eng (RSA), Reg. No. 20150196, 

FSAIMM (RSA)  

 

B-Tech, Pr Cert Eng, SACMA 

Pr Eng (RSA), Reg. No. 201190010 

New SENET (Pty) Ltd  DRA Projects (Pty) Ltd 

14 April 2021  14 April 2021 

Johannesburg, South Africa  Johannesburg, South Africa 

 

 

 

  

   

Sivanesan Subramani  Robert Cross 

BSc (Hons) Geology and Economic Geology 

  

MEng BASc  

P.Eng. (ON): Reg. No. 100173823 

P.Geo. (ON): Reg. No. 2845 

Caracle Creek International Consulting MinRes 

(Pty) Ltd 

 

14 April 2021 

Johannesburg South Africa 

 Klohn Crippen Berger 

 

 

14 April 2021 

Toronto Canada 

 

 

 

 

 

 

Carlos Diaz Cobos  Andrew Hovey 

MASc, BEng 

P.Eng.(ON): 100191866 

 BSc Earth Sciences (Hons) 

RPGeo (AIG) Reg. No. 4202 

Klohn Crippen Berger  

14 April 2021 

Sudbury Canada 

 Klohn Crippen Berger  

14 April 2021 

Brisbane Australia 

  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 3 of 536 

 

 
  

   

Richard W. Lawrence  Kevin Leahy 

BSc (Mining Engineering) 

PhD (Biohydrometallurgy) 

P.Eng. (BC, Canada) Reg. No. 22564 

 

BSc (Hons) Geological Sciences 

PhD. (Diamond Exploration) 

CGeol (UK) Reg. No. 1005123 

Lawrence Consulting Ltd  Environmental Resource Management Ltd 

14 April 2021 

Mill Bay, Canada 
 

14 April 2021 

Oxford, United Kingdom 

   

 

The effective date of the NI 43-101 Technical Report is 14 April 2021, which is the cut-off 

date for all scientific and technical information included in the recently completed Rovina 

Valley Project Definitive Feasibility Study. The effective date of the mineral resource 

estimate in the Technical Report prepared by Caracle Creek International Consulting 

MinRes (Pty) Ltd is 14 April 2021.  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 4 of 536 

CERTIFICATE OF QUALIFIED PERSON ï NICHOLAS DEMPERS 

I, Nicholas Dempers, do hereby certify that 

1. I am a principal process engineer at New SENET (Pty) Ltd, Building 12, Greenstone Hill 

Office Park, Emerald Boulevard, Greenstone Hill, Greenstone 1609, Modderfontein, 

Gauteng, South Africa.  

2. I am a reviewer of the report titled ñNI 43-101 Technical Report on the Rovina Valley 

Project in Romaniaò, prepared for Euro Sun Mining Inc., with an effective date of 

14 April 2021. 

3. I am a graduate of the University of Cape Town, with a BSc in Chemical Engineering. I 

also hold a MSc in Chemical Engineering from the University of Cape Town and a BCom 

from the University of South Africa. 

4. I am a registered professional member of the Engineering Council of South Africa (Reg. 

No. 20150196), and I am a fellow of the Southern African Institute of Mining and 

Metallurgy. 

5. I have practised my profession continuously since 2001. I have over 19 yearsô 

experience in the minerals industry. I have been involved in the process operation 

(production) and plant design, from conceptualisation to complete project execution, of 

more than 10 mineral process projects, as well as more than 12 process plant studies for 

major commodities including cobalt, copper, gold, uranium, rare earths, and platinum 

group metals (PGMs). I have assisted in or compiled National Instrument 43-101 (NI 43-

101) Reports for various projects that have been listed on the TSX stock exchange. 

6. I have read the definition of ñqualified personò set out in NI 43-101 and certify that, by 

reason of my education, affiliation with a professional association (as defined in NI 43-

101), and relevant work experience, I fulfil the requirements to be a qualified person for 

the purposes of NI 43-101. 

7. I have not visited the Rovina Project Site. 

8. I performed consulting services and reviewed files and data supplied by Euro Sun Mining 

Inc. between 28/04/2020 and 30/03/2021. 

9. I am responsible for the preparation of Sections 13, 17, 18, 21 and 22 and contributed to 

Sections 1, 24, 25 and 26 of the Technical Report. 

10. I have had no previous involvement with this project or any other project on this property. 

11. I am independent of Euro Sun Mining Inc. as independence is described in Section 1.5 of 

NI 43-101. I do not have nor do I expect to receive a direct or indirect interest in the 

Mineral Properties of Euro Sun Mining Inc., and I do not beneficially own, directly or 

indirectly, any securities of Euro Sun Mining Inc. or any associate or affiliate of such 

company. 

12. I have read NI 43-101 and Form 43-101F1, and the part of the Technical Report for 

which I am responsible has been prepared in compliance therewith. 

13. As of the date of this certificate, to the best of my knowledge, information and belief, the 

Technical Report contains all the scientific and technical information that is required to 

be disclosed to ensure that the Technical Report is not misleading.  

Signed at New SENET (Pty) Ltd, Johannesburg, South Africa on 14 April 2021 

 

____________________________ 

NICHOLAS DEMPERS 

MSc Eng (Chem), BSc Eng (Chem), BCom (Man), Pr Eng (RSA), Reg. No. 20150196, FSAIMM 

(RSA)  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 5 of 536 

CERTIFICATE of QUALIFIED PERSON ï DAVID ALAN THOMPSON  

I, David Alan Thompson, B-Tech, Pr Cert Eng, SACMA do hereby certify that: 

1. I am a principal mining engineer for DRA Projects (Pty) Ltd of 3 Inyanga Close, 

Sunninghill, Johannesburg, South Africa. 

2. This certificate applies to the report titled ñNI 43-101 Technical Report on the Rovina 

Valley Project in Romaniaò, prepared for Euro Sun Mining Inc., with an effective date of 

14 April 2021. 

3. I am a graduate of the University of Johannesburg with a Baccalaureus Technologies 

Degree in Mining Engineering. I have worked as a mining engineer for a total of 33 years 

and for 11 years since my B-Tech graduation.  

4. I am a member of the Engineering Council of South Africa (No. 201190010) and a 

current member of the South African Colliery Managersô Association (5066). 

5. I have read the definition of ñqualified personò set out in National Instrument 43-101 (NI 

43-101) and certify that, by reason of my education, affiliation with a professional 

association (as defined in NI 43-101) and relevant work experience, I fulfil the 

requirements to be a qualified person for the purposes of NI 43-101. 

6. I am co-ordinating author of the Technical Report, and co-author responsible specifically 

for Sections 1.6, 1.7, 1.8, 1.9, 1.10, 2.4, 15, 16, 21, 22, 25 and 26, unless subsections 

are specifically identified by another Qualified Person. 

7. I visited the property from 09 to 13 November 2020, and I have inspected all the relevant 

areas of interest with regard to the project site and reviewed all the technical 

documentation available for the project to date. 

8. I am independent of Euro Sun Mining Inc. applying all the tests in Section 1.5 of NI 43-

101. 

9. I have not had prior involvement with the property that is the subject of the Technical 

Report. 

10. I have read NI 43-101 and Form 43-101F1; the sections of the Technical Report I am 

responsible for have been prepared in compliance with that Instrument and form. 

11. As of the effective date, to the best of my knowledge, information and belief, the sections 

of the Technical Report I am responsible for contain all the scientific and technical 

information that is required to be disclosed to make the Technical Report not misleading. 

 

Signed at DRA Projects (Pty) Ltd, Johannesburg, South Africa on 14 April 2021 

 

___________________  
 
DAVID ALAN THOMPSON 

B-Tech Mining, SACMA, ECSA 201190010 

  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 6 of 536 

CERTIFICATE OF QUALIFIED PERSON ï SIVANESAN SUBRAMANI 

I, Sivanesan Subramani, do hereby certify that 

1. I am a principal mineral resource geologist at Caracle Creek International Consulting 

MinRes (Pty) Ltd, 90 Beryl Avenue, Bramley North, Sandton, 2090, Gauteng, South 

Africa.  

2. I am a co-author of the report titled ñNI 43-101 Technical Report on the Rovina Valley 

Project in Romaniaò, prepared for Euro Sun Mining Inc., with an effective date of 

14 April 2021. 

3. I am a graduate of the University of KwaZulu Natal, with a BSc Honours in Geology and 

Economic Geology. 

4. I am a registered professional member of the South African Council for Natural Scientific 

Professions (Reg. No. 400184/06). I am a member of the Geological Society of South 

Africa, and a member of the Geostatistical Association of Southern Africa. 

5. I have practised my profession continuously since 1995. I have over 25 yearsô 

experience in the exploration and mining industry. I have been involved in mineral 

resource estimation and compilation of technical reports since 2005. 

6. I have read the definition of ñqualified personò set out in NI 43-101 and certify that, by 

reason of my education, affiliation with a professional association (as defined in NI 43-

101), and relevant work experience, I fulfil the requirements to be a qualified person for 

the purposes of NI 43-101. 

7. I visited the Rovina Valley Project Site from 9 to 12 November 2020. 

8. I am responsible for the preparation of Sections 4, 5, 6, 7, 8, 9, 10, 11, 12 and 14, and 

contributed to Sections 1 and 26 of the Technical Report. 

9. I have had no previous involvement with this project or any other project on this property. 

10. I am independent of Euro Sun Mining Inc. as independence is described in Section 1.5 of 

NI 43-101. I do not have nor do I expect to receive a direct or indirect interest in the 

Mineral Properties of Euro Sun Mining Inc., and I do not beneficially own, directly or 

indirectly, any securities of Euro Sun Mining Inc. or any associate or affiliate of such 

company. 

11. I have read NI 43-101 and Form 43-101F1, and the part of the Technical Report for 

which I am responsible has been prepared in compliance therewith. 

12. As of the date of this certificate, to the best of my knowledge, information and belief, the 

Technical Report contains all the scientific and technical information that is required to 

be disclosed to ensure that the Technical Report is not misleading.  

Signed at Caracle Creek International Consulting MinRes (Pty) Ltd, Johannesburg, South 

Africa on 14 April 2021 

 

____________________________ 

SIVANESAN SUBRAMANI 

BSc Hons (Geology), Pri.Sci.Nat (400184/06) 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 7 of 536 

CERTIFICATE OF QUALIFIED PERSON ï ROBERT CROSS 

I, Robert Cross, P.Eng., P.Geo., as an author of this report entitled ñTechnical Report on the 

Rovina Valley Projectò prepared for Euro Sun and dated April 14, 2021, do hereby certify 

that: 

1. I am a Geological Engineer and the Toronto Office Manager with Klohn Crippen Berger 

Ltd, located at 801 ï 120 Adelaide Street West, Toronto, ON. 

2. I am a graduate of the University of British Columbia in 2007 with a Bachelor of Applied 

Science in Geological Engineering, and a graduate of the University of British Columbia 

in 2009 with a Master of Engineering. 

3. I am registered as a Professional Geoscientist in the Province of Ontario (Reg #2845) 

and as a Professional Engineer in the Province of Ontario (Reg. #100173823). I have 

worked as a geological engineer for a total of 14 years since my graduation. My relevant 

experience for the purpose of the Technical Report is: 

¶ Geotechnical site characterization; 

¶ Geotechnical engineering of tailings and water dams, foundations, and rock support;  

¶ Design and construction projects, construction monitoring, field investigations and 

reviews for project sites in North America, South America, Central Asia and Africa. 

4. I have read the definition of "qualified person" set out in National Instrument 43-101 (NI 

43-101) and certify that by reason of my education, affiliation with a professional 

association (as defined in NI 43-101) and past relevant work experience, I fulfill the 

requirements to be a "qualified person" for the purposes of NI 43-101. 

5. I visited the Rovina Valley Project site from November 1 to 14, 2020. 

6. I am responsible for Section 18.3 and I share responsibility with my co-authors for 

Sections 1, 24, 25, and 26 of the Technical Report. 

7. I am independent of the Issuer applying the test set out in Section 1.5 of NI 43-101. 

8. I have had no prior involvement with the property that is the subject of the Technical 

Report. 

9. I have read NI 43-101, and the Technical Report has been prepared in compliance with 

NI 43-101 and Form 43-101F1. 

10. At the effective date of the Technical Report, to the best of my knowledge, information, 

and belief, the Sections for which I am responsible in the Technical Report 

contains/contain all scientific and technical information that is required to be disclosed to 

make the Technical Report not misleading. 

Signed at Klohn Crippen Berger Ltd on 14 April 2021 
 
 
____________________________ 

ROBERT CROSS 

P.Eng., P.Geo.  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 8 of 536 

CERTIFICATE OF QUALIFIED PERSON ï CARLOS A DIAZ COBOS 

I, Carlos A. Diaz Cobos, P.Eng., as an author of this report entitled ñTechnical Report on the 

Rovina Valley Projectò prepared for Euro Sun and dated April 14, 2021, do hereby certify 

that: 

1. I am a Civil Engineer with Klohn Crippen Berger at Unit 101, 1361 Paris Street, Sudbury, 

ON, P3E 3B6. 

2. I am a graduate of Universidad Pontificia Bolivariana, Bucaramanga, Colombia, in 2001 

with a Bachelor of Engineering in Civil Engineering. I am also a graduate of University of 

Toronto, ON, Canada, in 2005, with a Master of Applied Science. 

3. I am registered as a Professional Engineer in the Province of Ontario (Reg. 

#100191866). I have worked as a Civil Engineer for a total of 11 years since my 

graduation. My relevant experience for the purpose of the Technical Report is: 

¶ Review and report as a consultant on several operational and closed tailings facilities 

for due diligence and regulatory requirements. 

¶ Prefeasibility Study project work for mining projects in Romania and Mauritania.  

¶ Prefeasibility and Feasibility Studies for rehabilitation of dams and water 

management structures associated with tailings storage facilities around the world. 

¶ Engineering support during implementation and construction phases of projects. 

4. I have read the definition of "qualified person" set out in National Instrument 43-101 (NI 

43-101) and certify that by reason of my education, affiliation with a professional 

association (as defined in NI 43-101) and past relevant work experience, I fulfill the 

requirements to be a "qualified person" for the purposes of NI 43-101. 

5. I have not visited the Rovina Valley Project. 

6. I am responsible for Section 18.4 and I share responsibility with my co-authors for 

Sections 1, 24, 25, and 26 of the Technical Report. 

7. I am independent of the Issuer applying the test set out in Section 1.5 of NI 43-101. 

8. I have had no prior involvement with the property that is the subject of the Technical 

Report. 

9. I have read NI 43-101, and the Technical Report has been prepared in compliance with 

NI 43-101 and Form 43-101F1. 

10. At the effective date of the Technical Report, to the best of my knowledge, information, 

and belief, the Sections for which I am responsible in the Technical Report contains all 

scientific and technical information that is required to be disclosed to make the Technical 

Report not misleading. 

 
Signed at Klohn Crippen Berger on 14 April 2021 
 
 
____________________________ 

CARLOS A. DIAZ COBOS 
P.Eng.  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 9 of 536 

CERTIFICATE OF QUALIFIED PERSON ï ANDREW HOVEY 

I, Andrew Hovey, RP.Geo., as an author of this report entitled ñTechnical Report on the 

Rovina Valley Projectò prepared for Euro Sun and dated April 14, 2021, do hereby certify 

that: 

1. I am a Hydrogeologist with Klohn Crippen Berger at 1-154 Melbourne Street, South 

Brisbane, QLD, Australia, 4001. 

2. I am a graduate of the University of Queensland, Brisbane, in 2001 with a Bachelor of 

Earth Sciences with Honours. 

3. I am registered as a Professional Geoscientist in Australia with the Australian Institute of 

Geoscientists (Reg. #4202). I have worked as a Hydrogeologist for a total of 20 years 

since my graduation. My relevant experience for the purpose of the Technical Report is: 

¶ Sub-surface site investigation and data collation at greenfield mining project sites 

internationally to support hydrogeological studies and engineering design. 

¶ Prefeasibility Study project work for mining projects internationally. 

¶ Involvement in the prior Pre-Feasibility Study for the Rovina Valley project (as project 

manager and hydrogeologist).  

¶ Technical contributions to studies for groundwater impact assessment, pit 

dewatering/depressurisation design and mine waste residue storage. 

4. I have read the definition of "qualified person" set out in National Instrument 43-101 (NI 

43-101) and certify that by reason of my education, affiliation with a professional 

association (as defined in NI 43-101) and past relevant work experience, I fulfill the 

requirements to be a "qualified person" for the purposes of NI 43-101. 

5. I previously visited the Rovina Valley Project as part of the Pre-Feasibility Study, but not 

as part of the current DFS. 

6. I share responsibility as co-author of Section 18.4 of the Technical Report. 

7. I am independent of the Issuer applying the test set out in Section 1.5 of NI 43-101. 

8. I have had no prior involvement with the property that is the subject of the Technical 

Report. 

9. I have read NI 43-101, and the Technical Report has been prepared in compliance with 

NI 43-101 and Form 43-101F1. 

10. At the effective date of the Technical Report, to the best of my knowledge, information, 

and belief, the Sections for which I am responsible in the Technical Report contains all 

scientific and technical information that is required to be disclosed to make the Technical 

Report not misleading. 

 

Signed at Klohn Crippen Berger on 14 April 2021 

 

____________________________ 

ANDREW HOVEY 
RPGeo  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 10 of 536 

CERTIFICATE OF QUALIFIED PERSON ï KEVIN LEAHY 

I, Kevin Leahy, BSc (Hons), PhD, CGeol, SiLC do hereby certify that 

1. I am a geologist and Technical Director with Environmental Resources Management Ltd 

located at 2nd Floor, Exchequer Court, 33 St Mary Axe, London, UK. EC3A 8AA 

2. This certificate applies to the technical report titled ñNI 43-101 Technical Report on the 

Rovina Valley Project in Romaniaò, prepared for Euro Sun Mining Inc., with an effective 

date 14 April 2021. 

3. I am a graduate from University of Leeds, UK, where I obtained a degree in Geological 

Sciences in 1992, and a PhD on the subject of diamond exploration in 1996.  

4. I am a registered Fellow of The Geological Society, Burlington House, Piccadilly, 

London, UK, and have been a Chartered Geologist there since 2005. I am also a 

Registered Suitably Qualified Person and Specialist in Land Condition in the UK Land 

Forum National Quality Mark Scheme since 2017. 

5. My relevant work experience includes geological exploration, environmental impact 

assessment, mine audit and land contamination remediation and closure planning on 

numerous mines, processing plants and smelters over my 25-year career: 

¶ Geological exploration for minerals in South Africa, Equatorial Guinea, Sweden and 

Canada, as well as a structural geologist for numerous hydrocarbon exploration 

projects. In the last five years, I jointly developed a hydro-geochemical exploration 

tool, including several projects in Europe, the US and Australia. 

¶ Environmental Impact Assessment on dozens of EIA projects in Europe, Africa and 

Asia, on a variety of mineral targets and deposit types. My role in EIA projects is 

usually as topic lead on soils and geology, also contributing to surface and 

groundwater and early closure planning. 

¶ Mine audits on several sites in Europe, Asia and South America both for transaction 

due diligence and for compliance with environmental standards: internal, national and 

international.  

¶ Closure planning and land contamination projects on several mine, smelter and 

processing sites in Europe.  

¶ Participation in several NI 43-101 Technical Reports, including as a Qualified Person 

for a project in Serbia. 

6. I have read the definition of ñqualified personò set out in the NI 43-101 ï Standards of 

Disclosure for Mineral Projects (NI 43-101) and certify that, by reason of my education, 

affiliation with a professional association, and relevant work experience, I fulfil the 

requirements to be a qualified person for the purposes of NI 43-101. 

7. I am independent of ESM, applying all the tests in Section 1.5 of NI 43-101. I do not have 

nor do I expect to receive a direct or indirect interest in the mineral properties of Euro 

Sun Mining Inc., and I do not beneficially own, directly or indirectly, any securities of Euro 

Sun Mining Inc. or any associate or affiliate of such company. 

8. I am responsible for the preparation of Section 20. I am also responsible for the relevant 

portions of Sections 1, 25 to 27 of the Technical Report.  

9. I have not personally visited the property that is the subject of the Technical Report due 

to Covid-19 restrictions. However, several members of my team visited the site for 

baseline surveys in 2020.  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 11 of 536 

10. I have had no prior involvement with the property that is the subject of the Technical 

Report.  

11. I have read NI 43-101 and the sections of the Technical Report for which I am 

responsible have been prepared in compliance with NI 43-101. 

12. As at the effective date of the Technical Report, to the best of my knowledge, information 

and belief, the sections of the Technical Report for which I am responsible contain all 

scientific and technical information that is required to be disclosed to make the portions 

of the Technical Report for which I am responsible not misleading. 

Signed at Environmental Resource Management on 14 April 2021 

 

 

____________________________ 

KEVIN LEAHY 

BSc (Hons), PhD, CGeol, SiLC 

  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 12 of 536 

CERTIFICATE OF QUALIFIED PERSON ï RICHARD W. LAWRENCE  

I, Richard W. Lawrence, do hereby certify that 

1. I am the Principal of Lawrence Consulting Ltd, 942 Lilmac Road, Mill Bay, British 

Columbia, Canada.  

2. This certificate applies to the report titled ñNI 43-101 Technical Report on the Rovina 

Valley Project in Romaniaò, prepared for Euro Sun Mining Inc., with an effective date of 

14 April 2021. 

3. I am a graduate of the University of Wales (Cardiff), with a BSc in Mining Engineering 

(1970) and a PhD in Mineral Processing/Biohydrometallurgy (1975).  

4. I am a registered professional member of the Engineering and Geoscientists of British 

Columbia, Canada, Registration No. 22564. I have practised my profession continuously 

since 1975 and have over 40 yearsô experience in the minerals industry, particularly in 

geochemical assessments of mine sites. 

5. I have read the definition of ñqualified personò set out in National Instrument 43-101 (NI 

43-101) and certify that, by reason of my education, affiliation with a professional 

association as defined in NI 43-101 and relevant work experience, I fulfil the 

requirements to be a qualified person for the purposes of NI 43-101. 

6. I visited the Rovina Valley Project Site in June 2011 as part of an earlier study. I have 

inspected all the areas of interest at the project site and have reviewed all the technical 

documentation available relevant to my involvement in the project to date. 

7. I have managed and reported on several geochemical laboratory studies for the project 

and am responsible for the preparation of Section 18.3.3, and for contribution to Section 

1.8 of the Technical Report. 

8. I am independent of Euro Sun Mining Inc., as specified in Section 1.5 of NI 43-101. I do 

not have nor do I expect to receive a direct or indirect interest in the mineral properties of 

Euro Sun Mining Inc., and I do not beneficially own, directly or indirectly, any securities of 

Euro Sun Mining Inc. or any associate or affiliate of such company. 

9. I have read NI 43-101 and Form 43-101F1, and the part of the Technical Report for 

which I am responsible has been prepared in compliance therewith. 

10. As of the effective date, to the best of my knowledge, information and belief, the sections 

of the Technical Report I am responsible for contain all the scientific and technical 

information that is required to be disclosed to make the Technical Report not misleading. 

Signed at Lawrence Consulting Ltd on 14 April 2021 

 

 

 

____________________________ 

RICHARD W. LAWRENCE 

BSc (Mining Engineering), PhD (Mineral Processing/Biohydrometallurgy), P.Eng. (Reg. No. 22564)  

 

  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 13 of 536 

TABLE OF CONTENTS 

DATE AND SIGNATURE PAGE ........................................................................................... 2 

CERTIFICATE OF QUALIFIED PERSON ï NICHOLAS DEMPERS ................................... 4 

CERTIFICATE OF QUALIFIED PERSON ï DAVID ALAN THOMPSON ............................. 5 

CERTIFICATE OF QUALIFIED PERSON ï SIVANESAN SUBRAMANI ............................. 6 

CERTIFICATE OF QUALIFIED PERSON ï ROBERT CROSS ............................................ 7 

CERTIFICATE OF QUALIFIED PERSON ï CARLOS A DIAZ COBOS .............................. 8 

CERTIFICATE OF QUALIFIED PERSON ï ANDREW HOVEY ........................................... 9 

CERTIFICATE OF QUALIFIED PERSON ï KEVIN LEAHY............................................... 10 

CERTIFICATE OF QUALIFIED PERSON ï RICHARD W. LAWRENCE ........................... 12 

LIST OF UNITS ................................................................................................................... 31 

LIST OF ABBREVIATIONS ................................................................................................ 33 

1 SUMMARY ................................................................................................................. 37 

1.1 Introduction ........................................................................................................ 37 

1.2 Qualifications of Qualified Persons.................................................................... 38 

1.3 Property Description .......................................................................................... 38 

1.4 Ownership of the Property ................................................................................. 39 

1.5 Geology and Mineral Deposit ............................................................................ 40 

1.5.1 Geology ............................................................................................... 40 

1.5.2 Mineral Resource Statement ............................................................... 41 

1.5.3 Status of Exploration ........................................................................... 43 

1.5.4 Development and Operations .............................................................. 44 

1.5.5 Conclusions ......................................................................................... 44 

1.5.6 Recommendations ............................................................................... 45 

1.6 Mineral Reserve and Mine Planning.................................................................. 45 

1.6.1 Mineral Reserve Estimates .................................................................. 45 

1.6.2 Mining Methods, Mining Equipment and Infrastructure ....................... 47 

1.7 Metallurgical Test work and Process Design ..................................................... 58 

1.7.1 Metallurgical Test Work ....................................................................... 58 

1.7.2 Flowsheet Development ...................................................................... 60 

1.7.3 Process Design ................................................................................... 61 

1.8 Waste Management Facility .............................................................................. 63 

1.9 Human Resource and Operational Readiness .................................................. 65 

1.9.1 Human Resources ............................................................................... 65 

1.9.2 Overall Mine Management Structure ................................................... 65 

1.9.3 Operational Readiness ........................................................................ 67 

1.10 Project On-Site Infrastructure ............................................................................ 68 

1.11 Project Off-Site Infrastructure ............................................................................ 68 

1.12 Mine Closure and Rehabilitation ....................................................................... 69 

1.12.1 Processing Plant and MIA ................................................................... 70 

1.12.2 Rovina Pit ............................................................................................ 71 

1.12.3 Waste Facilities ................................................................................... 71 

1.12.4 Monitoring in Closure ........................................................................... 71 

1.13 Environmental Studies, Permitting and Social Impact Studies .......................... 71 

1.13.1 Setting and Baseline ............................................................................ 71 

1.13.2 Risks, Impacts and Mitigation .............................................................. 72 

1.14 Capital Costs ..................................................................................................... 73 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 14 of 536 

1.15 Operating Costs ................................................................................................ 73 

1.16 Marketing and Financial Analysis ...................................................................... 74 

1.16.1 Marketing and Sales ............................................................................ 74 

1.16.2 Financial Analysis ................................................................................ 75 

1.17 Implementation .................................................................................................. 76 

1.18 Risks, Opportunities, Conclusions and Recommendations ............................... 78 

1.18.1 Hazard and Operability Studies ........................................................... 78 

1.18.2 Risks .................................................................................................... 78 

1.18.3 Opportunities ....................................................................................... 79 

1.18.4 Conclusions ......................................................................................... 80 

1.18.5 Recommendations ............................................................................... 80 

2 INTRODUCTION ........................................................................................................ 83 

2.1 Overview ........................................................................................................... 83 

2.2 Terms of Reference and Purpose of the Report ................................................ 84 

2.3 Sources of Information and Data Contained in the Report ................................ 84 

2.4 Qualified Personsô Personal Inspection of the Property .................................... 85 

3 RELIANCE ON OTHER EXPERTS ............................................................................ 87 

4 PROPERTY DESCRIPTION AND LOCATION .......................................................... 88 

4.1 Mineral Deposit Tenure ..................................................................................... 89 

4.1.1 Prospecting Permit .............................................................................. 90 

4.1.2 Exploration Licence ............................................................................. 91 

4.1.3 Exploitation Licence ............................................................................. 91 

4.2 Issuerôs Title to/Interest in the Property ............................................................. 92 

4.2.1 Rovina Exploitation Licence ................................................................ 92 

4.2.2 Barrick Agreement ............................................................................... 93 

4.2.3 Surface Rights ..................................................................................... 94 

4.3 Environmental and socio-economic Impact studies .......................................... 95 

5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 

PHYSIOGRAPHY ....................................................................................................... 97 

5.1 Access to the Property ...................................................................................... 97 

5.2 Climate and Length of Operating Season ......................................................... 97 

5.3 Local Resources and Infrastructure................................................................... 97 

5.4 Physiography, Flora, and Fauna ....................................................................... 98 

6 HISTORY .................................................................................................................... 99 

6.1 Summary ........................................................................................................... 99 

6.2 Local Prospectors and Miners (19th Century) ................................................... 99 

6.3 Romanian Government (1960s) ...................................................................... 101 

6.4 Minexfor-Deva (mid-1970s to 1997 and 2000 to 2003) ................................... 101 

6.5 Rio Tinto (1999 to 2000) .................................................................................. 103 

6.6 ESM (2004 to 2020) ........................................................................................ 103 

7 GEOLOGICAL SETTING AND MINERALISATION ................................................ 105 

7.1 Regional Geologic and Metallogenic Settings ................................................. 105 

7.2 Rovina Valley Project Setting .......................................................................... 110 

7.3 Deposit Geology .............................................................................................. 113 

7.3.1 Introduction ........................................................................................ 113 

7.3.2 Rovina Deposit Geology .................................................................... 113 

7.3.3 Colnic Deposit Geology ..................................................................... 127 

7.3.4 Ciresata Deposit Geology .................................................................. 141 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 15 of 536 

8 DEPOSIT TYPES ..................................................................................................... 151 

8.1 General ............................................................................................................ 151 

8.2 Gold (± Copper) Porphyries ............................................................................. 151 

9 EXPLORATION ........................................................................................................ 153 

9.1 Coordinates and Datum .................................................................................. 153 

9.2 Minexfor (1975 to 2000) .................................................................................. 153 

9.2.1 Geographic/Grid Control .................................................................... 153 

9.2.2 Topography ....................................................................................... 153 

9.2.3 Geological Mapping and Related Studies ......................................... 153 

9.2.4 Ground Geophysics ........................................................................... 153 

9.2.5 Drill Core Sampling ............................................................................ 154 

9.3 Rio Tinto (1999 to 2000) .................................................................................. 154 

9.3.1 Geographic/Grid Control .................................................................... 154 

9.3.2 Topography ....................................................................................... 154 

9.3.3 Geological Mapping and Related Studies ......................................... 155 

9.3.4 Airborne Magnetic/Radiometric Geophysical Surveys ...................... 155 

9.3.5 Geochemistry ï Stream Sediment Sampling ..................................... 155 

9.3.6 Soil Geochemical Sampling ............................................................... 155 

9.3.7 Rock Chip Sampling .......................................................................... 156 

9.3.8 Drill Core Sampling ............................................................................ 156 

9.4 ESM (2004 to 2012) ........................................................................................ 156 

9.4.1 Geographic/Grid Control .................................................................... 156 

9.4.2 Topography ....................................................................................... 157 

9.4.3 Geological Mapping and Related Studies ......................................... 157 

9.4.4 Remote Sensing and Satellite Imagery ............................................. 157 

9.4.5 Ground Geophysics ........................................................................... 158 

9.4.6 Soil Geochemical Sampling ............................................................... 161 

9.4.7 Rock Chip Sampling .......................................................................... 161 

9.4.8 Drill Core Sampling ............................................................................ 162 

9.4.9 Mineralogical and Petrographic Studies ............................................ 162 

9.5 ESM Exploration (2012 ï current) ................................................................... 162 

9.6 CCIC MinRes Comment .................................................................................. 162 

10 DRILLING ................................................................................................................. 163 

10.1 Historical Minexfor Drilling (1974ï2003).......................................................... 164 

10.1.1 Rovina Deposit .................................................................................. 164 

10.1.2 Colnic Deposit ................................................................................... 166 

10.1.3 Ciresata Prospect .............................................................................. 168 

10.2 ESM Drilling ..................................................................................................... 169 

10.2.1 Drill Contractors ................................................................................. 170 

10.2.2 Core Handling Procedures ................................................................ 170 

10.2.3 Collar Survey ..................................................................................... 170 

10.2.4 Logging and Sampling ....................................................................... 170 

10.2.5 Downhole Survey .............................................................................. 172 

10.2.6 Dry Bulk Density Measurements ....................................................... 172 

10.2.7 Rovina Deposit .................................................................................. 173 

10.2.8 Colnic Deposit ................................................................................... 175 

10.2.9 Ciresata Deposit ................................................................................ 176 

10.2.10 Zdrapti Prospect ................................................................................ 178 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 16 of 536 

10.2.11 Geotechnical and Hydrological Drilling .............................................. 178 

10.2.12 Metallurgical Drilling .......................................................................... 179 

10.2.13 CCIC MinRes Comment .................................................................... 179 

11 SAMPLE PREPARATION, ANALYSES AND SECURITY ...................................... 180 

11.1 Sample Preparation ......................................................................................... 180 

11.1.1 Sample Preparation for Soil Samples ................................................ 180 

11.1.2 Sample Preparation of Rock Chip and Drill Core Samples ............... 180 

11.2 Sample Analysis .............................................................................................. 181 

11.2.1 Sample Analysis for Soil Samples ..................................................... 181 

11.2.2 Sample Analyses of Rock Chip and Drill Core Samples ................... 181 

11.3 ESM Drilling Programmes ............................................................................... 182 

11.3.1 Summary of the 2006 QA/QC Results by AMEC .............................. 183 

11.3.2 Summary of the Late 2006 ï Early 2007 QA/QC Results by AMEC . 184 

11.3.3 Summary of the PEG Review of the Late 2007ï2008 QA/QC .......... 184 

11.3.4 AGP Review of the 2010ï2012 QA/QC Results ................................ 185 

11.3.5 CCIC MinRes Review of the QA/QC results ...................................... 188 

11.4 Security ........................................................................................................... 189 

11.5 Database Content and Integrity ....................................................................... 189 

12 DATA VERIFICATION ............................................................................................. 191 

12.1 AGP Assessment 2008 and 2011 ................................................................... 191 

12.1.1 Site Visit ............................................................................................. 191 

12.1.2 Database Validation .......................................................................... 194 

12.1.3 Collar Coordinate Validation .............................................................. 194 

12.1.4 Downhole Survey Validation .............................................................. 194 

12.1.5 Assay Validation ................................................................................ 194 

12.1.6 Assessment of the Drillholes Completed after the 2012 Data Cut-off 

Date ................................................................................................... 196 

12.1.7 AGP Comments ................................................................................. 201 

12.2 CCIC MinRes Assessment 2020 ..................................................................... 201 

13 MINERAL PROCESSING AND METALLURGICAL TESTING ............................... 205 

13.1 Review of the Historical Test Work.................................................................. 205 

13.1.1 SGS May 2007 Report ...................................................................... 205 

13.1.2 SGS September 2008 Report ............................................................ 207 

13.1.3 SGS Geosol February 2009 Report .................................................. 207 

13.1.4 SGS June 2010 Report ..................................................................... 208 

13.1.5 Xstrata May 2013 Report ................................................................... 209 

13.1.6 Recovery Modelling ........................................................................... 211 

13.1.7 Eriez November 2018 ........................................................................ 211 

13.2 Test Work Gap Analysis .................................................................................. 214 

13.3 DFS Test Work ................................................................................................ 214 

13.3.1 Sample Selection ............................................................................... 215 

13.3.2 Summary of the DFS Test work ........................................................ 218 

14 MINERAL RESOURCE ESTIMATES ...................................................................... 232 

14.1 Background ..................................................................................................... 232 

14.2 Introduction ...................................................................................................... 232 

14.3 Geological Interpretation ................................................................................. 235 

14.4 Exploratory Data Analysis ............................................................................... 243 

14.4.1 Domain Definition .............................................................................. 243 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 17 of 536 

14.5 Assays ............................................................................................................. 246 

14.6 Capping ........................................................................................................... 249 

14.7 Composites ..................................................................................................... 251 

14.8 Bulk Density .................................................................................................... 253 

14.9 Spatial Analysis ............................................................................................... 255 

14.9.1 Rovina Deposit .................................................................................. 255 

14.9.2 Colnic Deposit ................................................................................... 256 

14.9.3 Ciresata Deposit ................................................................................ 257 

14.10 Resource Block Model .................................................................................... 257 

14.11 Grade Interpolation .......................................................................................... 260 

14.12 Boundary Treatment ........................................................................................ 260 

14.13 Search Parameters ......................................................................................... 260 

14.14 Model Validation .............................................................................................. 262 

14.14.1 Visual Comparisons ........................................................................... 262 

14.14.2 Global Comparisons .......................................................................... 262 

14.14.3 Local Comparisons ï Swath Plots ..................................................... 264 

14.15 Mineral Resource Classification ...................................................................... 266 

14.16 Metal Equivalent Formula ................................................................................ 268 

14.17 CCIC MinRes Audit ......................................................................................... 269 

14.17.1 Audit Findings and Comments .......................................................... 270 

14.18 Mineral Resource Statement ........................................................................... 274 

14.18.1 Reconciliation with Previous Mineral Resource Estimate .................. 276 

15 MINERAL RESERVE ESTIMATES .......................................................................... 278 

16 MINING METHODS, MINING EQUIPMENT AND INFRASTRUCTURE ................. 280 

16.1 Introduction ...................................................................................................... 280 

16.2 Project Design and Operation ......................................................................... 281 

16.2.1 Optimisation Parameters ................................................................... 281 

16.2.2 Bench Height Selection ..................................................................... 284 

16.2.3 Optimisation Sensitivities ................................................................... 284 

16.2.4 Final Shell Selection .......................................................................... 287 

16.2.5 Project Design ................................................................................... 293 

16.2.6 Project Production ............................................................................. 296 

16.2.7 Operating Assumptions ..................................................................... 297 

16.3 Colnic Pit Period Progress Plots ..................................................................... 300 

16.4 Rovina Pit Period Progress Plots .................................................................... 301 

16.5 Fleet Requirements ......................................................................................... 301 

16.5.1 Equipment Fleets ............................................................................... 301 

16.5.2 Excavator Productivity ....................................................................... 302 

16.5.3 Haul Roads ........................................................................................ 303 

16.5.4 Waste Rock Stockpiles ...................................................................... 304 

16.6 Project Period Progress Stages of the RVP .................................................... 308 

16.7 Waste Management Facility ï Conveyors and Infrastructure .......................... 309 

16.8 Pit Dewatering ................................................................................................. 314 

17 RECOVERY METHODS ........................................................................................... 318 

17.1 Process Plant Overview .................................................................................. 318 

17.2 Flowsheet Development .................................................................................. 321 

17.3 Process Description ........................................................................................ 324 

17.3.1 Crushing and Stockpiling ................................................................... 324 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 18 of 536 

17.3.2 Stockpile Reclaim and Milling ............................................................ 324 

17.3.3 Flotation Feed Preparation ................................................................ 325 

17.3.4 Flotation Circuit .................................................................................. 325 

17.3.5 Rougher Scalper Flotation ................................................................. 326 

17.3.6 Rougher-Scavenger Flotation ............................................................ 326 

17.3.7 Concentrate Regrind Mill Circuit ........................................................ 326 

17.3.8 Cleaner Flotation Feed ...................................................................... 326 

17.3.9 Cleaner 1 Flotation ............................................................................ 326 

17.3.10 Cleaner 2 Flotation ............................................................................ 327 

17.3.11 Cleaner 3 Flotation ............................................................................ 327 

17.3.12 On-Line Analyser ............................................................................... 327 

17.3.13 Concentrate Thickening ..................................................................... 328 

17.3.14 Concentrate Filtration and Bagging ................................................... 328 

17.3.15 Scavenger Tails Thickening .............................................................. 328 

17.3.16 Scavenger Tails Filtration .................................................................. 328 

17.3.17 Cleaner Tails Thickening ................................................................... 328 

17.3.18 Cleaner Tails Filtration ....................................................................... 329 

17.3.19 Reagents ........................................................................................... 329 

17.3.20 Air Services ....................................................................................... 330 

17.3.21 Water Services .................................................................................. 330 

18 PROJECT INFRASTRUCTURE ............................................................................... 332 

18.1 Project On-Site Infrastructure .......................................................................... 332 

18.1.1 In-Plant Access Roads ...................................................................... 333 

18.1.2 Process Plant Infrastructure Buildings ............................................... 334 

18.1.3 Process Plant Reagents Building ...................................................... 338 

18.1.4 Process Plant Site Drainage .............................................................. 339 

18.1.5 Process Plant Infrastructure Sewage Collection and Disposal .......... 339 

18.1.6 Process Plant Security ...................................................................... 340 

18.1.7 Process Plant Water Supply and Distribution .................................... 340 

18.1.8 Process Plant Communications and Control Systems ...................... 343 

18.1.9 Process Plant Power Supply ............................................................. 344 

18.2 Project Off-Site Infrastructure .......................................................................... 352 

18.2.1 Roads ................................................................................................ 353 

18.2.2 MIA Infrastructure Buildings .............................................................. 355 

18.2.3 MIA Site Drainage and Pollution Control ........................................... 360 

18.2.4 MIA Infrastructure Sewage Collection and Disposal ......................... 361 

18.2.5 MIA Security ...................................................................................... 361 

18.2.6 MIA Raw Water Supply ..................................................................... 361 

18.2.7 MIA Potable Water Supply ................................................................ 362 

18.2.8 MIA Fire Water Protection System .................................................... 362 

18.2.9 MIA Fuel Depot .................................................................................. 362 

18.2.10 Explosives ......................................................................................... 363 

18.2.11 MIA Communications ........................................................................ 363 

18.2.12 Off-Site Infrastructure Power Supply and Distribution ....................... 363 

18.3 Waste Management Facilities ......................................................................... 365 

18.3.1 Co-Disposal Facility ........................................................................... 367 

18.3.2 Colnic Pit Infill .................................................................................... 371 

18.3.3 Geochemistry .................................................................................... 372 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 19 of 536 

18.4 Water Management ......................................................................................... 374 

18.4.1 Water Management Infrastructure ..................................................... 376 

18.4.2 Conveyance Structures ..................................................................... 376 

18.4.3 Contact Water Pond .......................................................................... 377 

18.4.4 Contingency Considerations .............................................................. 377 

18.5 Logistics .......................................................................................................... 378 

18.5.1 Freight Forwarder .............................................................................. 378 

18.5.2 Road Freight ...................................................................................... 378 

18.5.3 Airfreight ............................................................................................ 385 

18.5.4 Sea Freight and Port Facilities .......................................................... 385 

18.5.5 Rail Freight ........................................................................................ 389 

18.5.6 Documentation .................................................................................. 391 

18.5.7 Project Cargo ..................................................................................... 391 

19 MARKET STUDIES AND CONTRACTS ................................................................. 393 

19.1 Introduction ...................................................................................................... 393 

19.2 Copper Concentrate Product Specification ..................................................... 393 

19.2.1 Production Forecast .......................................................................... 393 

19.2.2 Product Specification ......................................................................... 394 

19.2.3 Penalties ............................................................................................ 395 

19.2.4 Moisture ............................................................................................. 395 

19.2.5 Credits ............................................................................................... 395 

19.2.6 By-Product Credits ............................................................................ 396 

19.3 Copper Market Fundamentals ......................................................................... 396 

19.3.1 Copper Concentrate Demand ............................................................ 396 

19.3.2 Copper Concentrate Supply .............................................................. 397 

19.3.3 Market Balance .................................................................................. 397 

19.3.4 Major Customers of Concentrates ..................................................... 398 

19.3.5 Long-Term Price Forecast ................................................................. 399 

19.4 Copper Marketing Strategies ........................................................................... 400 

19.4.1 Potential Customers .......................................................................... 400 

19.4.2 Potential Markets of Growth .............................................................. 402 

19.5 Copper Contract and Pricing Strategies .......................................................... 403 

19.5.1 Contract Parameters ......................................................................... 403 

19.5.2 Commercial Variables ....................................................................... 403 

19.5.3 Treatment Charges and Refining Charges ........................................ 403 

19.5.4 Typical Pricing Clause ....................................................................... 405 

19.5.5 Price Participation .............................................................................. 406 

19.5.6 Quotation Period ................................................................................ 406 

19.5.7 Freight Parity ..................................................................................... 406 

19.5.8 Payment ............................................................................................ 406 

19.6 Copper Marketing Resources and Organisation ............................................. 406 

19.7 Copper Product Logistics ................................................................................ 407 

20 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY 

IMPACT .................................................................................................................... 408 

20.1 Introduction ...................................................................................................... 408 

20.2 Project Description .......................................................................................... 408 

20.3 Permitting ........................................................................................................ 411 

20.4 Project and ESIA Study Objectives ................................................................. 413 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 20 of 536 

20.5 Environmental Baseline Setting ...................................................................... 414 

20.5.1 Physical Environment ........................................................................ 415 

20.5.2 Biological Environment ...................................................................... 418 

20.6 Social Baseline Setting .................................................................................... 419 

20.6.1 Main Economic Activities ................................................................... 420 

20.6.2 Population .......................................................................................... 420 

20.6.3 Household Structures ........................................................................ 420 

20.6.4 Electricity ........................................................................................... 420 

20.6.5 Water Supply ..................................................................................... 421 

20.6.6 Community Health and Sanitation ..................................................... 423 

20.6.7 Education ........................................................................................... 423 

20.6.8 Cultural Heritage Sites ....................................................................... 424 

20.7 Mine Closure ................................................................................................... 424 

20.7.1 Processing Plant and MIA ................................................................. 425 

20.7.2 Colnic Open Pit .................................................................................. 425 

20.7.3 Rovina Open Pit ................................................................................ 426 

20.7.4 Waste Facilities ................................................................................. 426 

20.7.5 Monitoring in Closure ......................................................................... 426 

20.8 Key Environmental and Social Impacts ........................................................... 427 

20.8.1 Surface Water .................................................................................... 427 

20.8.2 Groundwater ...................................................................................... 428 

20.8.3 Soils, Land Capability and Land Use ................................................. 429 

20.8.4 Air Quality .......................................................................................... 430 

20.8.5 Noise ................................................................................................. 430 

20.8.6 Terrestrial Ecology ............................................................................. 430 

20.8.7 Aquatic Ecosystem ............................................................................ 431 

20.8.8 Socio-Economic ................................................................................. 431 

20.8.9 Land Acquisition and Resettlement ................................................... 431 

20.8.10 Social and Community Engagement ................................................. 432 

20.9 Summary of Key Environmental and Social Risks and Mitigations ................. 433 

20.9.1 Social Licence ................................................................................... 433 

20.9.2 Resettlement and Land Acquisition ................................................... 434 

20.9.3 Air Quality and Noise ......................................................................... 434 

20.9.4 Biodiversity ........................................................................................ 434 

20.9.5 Mitigated Risks .................................................................................. 434 

20.10 Environmental and Social Management Plan.................................................. 435 

21 CAPITAL AND OPERATING COSTS ...................................................................... 437 

21.1 Project Requirements ...................................................................................... 437 

21.1.1 Introduction ........................................................................................ 437 

21.1.2 Responsibilities .................................................................................. 437 

21.1.3 Escalation .......................................................................................... 437 

21.1.4 Exclusions ......................................................................................... 437 

21.1.5 Exchange Rates ................................................................................ 437 

21.2 Capital Costs ................................................................................................... 438 

21.2.1 Scope of the Estimate ....................................................................... 438 

21.2.2 CAPEX Summary .............................................................................. 438 

21.2.3 Basis of Estimate, Assumptions and Exclusions ............................... 440 

21.2.4 Mining CAPEX ................................................................................... 443 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 21 of 536 

21.2.5 Process Plant, Mining and Waste Infrastructure CAPEX .................. 446 

21.2.6 Main Contracts .................................................................................. 446 

21.2.7 Mechanical Equipment ...................................................................... 450 

21.2.8 Structural Steel .................................................................................. 450 

21.2.9 Plate Work ......................................................................................... 451 

21.2.10 Piping and Valves .............................................................................. 451 

21.2.11 Infrastructure and Buildings ............................................................... 451 

21.2.12 Electrical Equipment .......................................................................... 453 

21.2.13 Piping and Valves .............................................................................. 453 

21.2.14 Process Control (Control and Instrumentation (C&I)) ........................ 453 

21.2.15 Engineering, Procurement and Construction Management (EPCM) . 454 

21.2.16 First Fills ............................................................................................ 454 

21.2.17 Contingency ....................................................................................... 455 

21.2.18 Vendor Services ................................................................................ 455 

21.2.19 Freight ............................................................................................... 455 

21.2.20 Power Supply and Infrastructure ....................................................... 456 

21.2.21 Fuel Storage and Dispensing Depot .................................................. 456 

21.2.22 Spares ............................................................................................... 456 

21.2.23 Insurances ......................................................................................... 457 

21.2.24 Waste Management Facility and Water Management Costs ............ 457 

21.2.25 Other Supporting Infrastructure and Equipment Costs ...................... 458 

21.2.26 Ownerôs Pre-Production Costs .......................................................... 460 

21.2.27 Working Capital ................................................................................. 461 

21.3 Operating Costs .............................................................................................. 462 

21.3.1 Summary of OPEX ............................................................................ 462 

21.3.2 Mining OPEX ..................................................................................... 464 

21.3.3 Process Plant OPEX ......................................................................... 472 

21.3.4 WMF and SWM OPEX ...................................................................... 487 

21.3.5 G&A Costs ......................................................................................... 489 

22 ECONOMIC ANALYSIS ........................................................................................... 494 

22.1 Evaluation Principles and Method ................................................................... 494 

22.2 Assumptions .................................................................................................... 494 

22.2.1 Timeframe and Valuation Date .......................................................... 494 

22.2.2 Inflation and Discount Rates .............................................................. 494 

22.2.3 Gold and Copper Prices .................................................................... 495 

22.2.4 Taxation and Royalties ...................................................................... 495 

22.2.5 Working Capital ................................................................................. 495 

22.3 Production ....................................................................................................... 495 

22.3.1 Mining ................................................................................................ 496 

22.3.2 Plant Feed and Grades ..................................................................... 498 

22.3.3 Concentrate Production and Metal Sold ............................................ 499 

22.4 Financial Results and Analysis ........................................................................ 502 

22.4.1 Revenue ............................................................................................ 502 

22.4.2 Capital Expenditure ........................................................................... 504 

22.4.3 Operating Costs ................................................................................. 505 

22.4.4 Project Cash Flow and Valuation ...................................................... 506 

22.4.5 Sensitivity Analysis ............................................................................ 509 

22.5 Conclusion ....................................................................................................... 511 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 22 of 536 

23 ADJACENT PROPERTIES ...................................................................................... 512 

23.1 Certej ............................................................................................................... 512 

23.2 Bolcana ........................................................................................................... 512 

23.3 Sacaramb ........................................................................................................ 513 

23.4 Valea Morii ...................................................................................................... 513 

24 OTHER RELEVANT DATA AND INFORMATION ................................................... 514 

24.1 Project Schedule ............................................................................................. 514 

24.1.1 Work Packages ................................................................................. 514 

24.1.2 Project Milestones ............................................................................. 514 

24.1.3 Long-Lead Equipment ....................................................................... 515 

24.1.4 Rain Delay ......................................................................................... 516 

24.2 Risks and Opportunities .................................................................................. 518 

24.2.1 Hazard and Operability Studies ......................................................... 518 

24.2.2 Project Risk Assessment ................................................................... 519 

24.2.3 Risk Assessment Results .................................................................. 519 

24.3 Upside Potential .............................................................................................. 521 

24.3.1 Colnic Pit Upside Potential ................................................................ 522 

25 INTERPRETATION AND CONCLUSIONS .............................................................. 524 

25.1 Mineral Resource Statement ........................................................................... 524 

25.1.1 Database ........................................................................................... 526 

25.1.2 QAQC ................................................................................................ 526 

25.1.3 Geological Models ............................................................................. 526 

25.2 General Project Conclusion ............................................................................. 526 

26 RECOMMENDATIONS ............................................................................................ 528 

26.1 Geology and Mine Development ..................................................................... 528 

26.2 Metallurgy ........................................................................................................ 528 

26.2.1 Flotation Configuration ...................................................................... 528 

26.2.2 IsaMill Signature Plots ....................................................................... 529 

26.3 Mining .............................................................................................................. 529 

26.4 Hazard and Operability .................................................................................... 529 

26.5 Engineering Studies ........................................................................................ 529 

26.6 Site Investigations ........................................................................................... 529 

26.7 General ............................................................................................................ 529 

27 REFERENCES ......................................................................................................... 531 

 

LIST OF TABLES 

Table 1.1: Qualified Persons and Their Contributions ......................................................... 37 

Table 1.2: Summary of the Qualifications and Responsibilities of the QPs ......................... 38 

Table 1.3: 2021 Mineral Resource Estimate ï Rovina and Colnic Deposits ........................ 42 

Table 1.4: 2019 Mineral Resource Estimate ï Ciresata Deposit ......................................... 43 

Table 1.5: Rovina Valley Project Mineral Reserve Statement Summary ............................. 47 

Table 1.6: Colnic and Rovina Slope Design Parameters ..................................................... 49 

Table 1.7: Optimisation Financial Parameters ..................................................................... 49 

Table 1.8: Summary of Selected Shells ............................................................................... 51 

Table 1.9: Loaders Productivity ........................................................................................... 54 

Table 1.10: C200 Waste Crusher System Key Parameters ................................................. 56 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 23 of 536 

Table 1.11: Summary of Test Work Results ........................................................................ 58 

Table 1.12: Summary of Key Design Criteria ....................................................................... 61 

Table 1.13: Total Average Labour ....................................................................................... 67 

Table 1.14: Initial/Development and Sustaining CAPEX Summary ..................................... 73 

Table 1.15: Overall LOM Plant OPEX Summary ................................................................. 74 

Table 1.16: Typical Penalty Schedule for Copper Concentrate ........................................... 74 

Table 1.17: Project Execution Milestones ............................................................................ 77 

Table 1.18: Pre-Control and Post-Control Risks Identified .................................................. 78 

Table 1.19: Pre-Control and Post-Control Opportunities Identified ...................................... 79 

Table 2.1: Qualified Persons and Their Contributions ......................................................... 83 

Table 4.1: Rovina Licence Boundary (Stereo 70 Grid System) ........................................... 92 

Table 7.1: Petrographic Description of Mineralised Rovina Porphyry ................................ 118 

Table 7.2: Major Lithologic Units and Logging Codes for Rovina ...................................... 118 

Table 7.3: Major Alteration Units and Logging Codes for Rovina ...................................... 121 

Table 7.4: Alteration Paragenesis, Rovina ......................................................................... 126 

Table 7.5: Vein Types and Logging Codes, Rovina ........................................................... 127 

Table 7.6: Summary Petrographic Description of Mineralised Colnic Porphyry................. 132 

Table 7.7: Major Lithologic Units and Logging Codes for Colnic ....................................... 133 

Table 7.8: Major Alteration Units and Logging Codes For Colnic ...................................... 136 

Table 7.9: Colnic Vein Types and Logging Codes ............................................................. 138 

Table 7.10: Colnic Alteration Paragenesis ......................................................................... 140 

Table 7.11: Petrographic Description of Mineralised Ciresata Porphyry and Hornfels ...... 143 

Table 7.12: Ciresata Major Lithologic Units and Logging Codes ....................................... 144 

Table 7.13: Major Alteration Units and Logging Codes for Ciresata .................................. 146 

Table 7.14: Vein Types and Logging Codes, Ciresata ...................................................... 149 

Table 7.15: Ciresata Alteration Paragenesis ..................................................................... 150 

Table 9.1: Rio Tinto Grids .................................................................................................. 154 

Table 9.2: Rio Tinto Stream Sediment Sampling ............................................................... 155 

Table 9.3: Rio Tinto Rock Chip Sampling .......................................................................... 156 

Table 9.4: ESM Grids ......................................................................................................... 156 

Table 9.5: ESM IP/Resistivity Surveys ............................................................................... 160 

Table 9.6: Surface Rock Sampling on the Rovina Property ............................................... 161 

Table 10.1: Summary of Drilling on the Property ............................................................... 163 

Table 10.2: Minexfor Historical Drilling ï Rovina ............................................................... 164 

Table 10.3: Minexfor Historical Drilling (1975-2003), Colnic .............................................. 167 

Table 10.4: Minexfor Historical Drilling (2002 to 2003), Ciresata ....................................... 168 

Table 11.1: Summary of Gold Best Values and Performance of CRMs ............................ 186 

Table 11.2 Summary of Copper CRMs (2010ï2012) ........................................................ 187 

Table 12.1: Assay Results from Character Sample ........................................................... 192 

Table 12.2: Assay Verification Statistics ............................................................................ 195 

Table 12.3: Drillholes added after the 2012 Data Cut-Off Date ......................................... 196 

Table 12.4: Gold Grade Difference Distribution ................................................................. 197 

Table 12.5: Copper Grade Difference Distribution ............................................................. 197 

Table 12.6: Impact of Drillholes added after the 2012 Data Cut-Off Date.......................... 200 

Table 13.1: Summary of the LCT Results .......................................................................... 206 

Table 13.2: Results Summary ï SGS Geosol .................................................................... 207 

Table 13.3: Results Summary ï SGS June 2010 .............................................................. 208 

Table 13.4: Summary Test Work Results ï Xstrata May 2013 .......................................... 210 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 24 of 536 

Table 13.5: Predicted Recoveries and Concentrate Grades ............................................. 211 

Table 13.6: Summary of the Pilot Plant Results ................................................................ 213 

Table 13.7: Colnic Lithology ............................................................................................... 215 

Table 13.8: Rovina Lithology ............................................................................................. 216 

Table 13.9: Summary ï Variability Comminution Results .................................................. 219 

Table 13.10: Summary ï Composites Comminution Results ............................................ 219 

Table 13.11: Summary ï Thickening Test Work Results ................................................... 220 

Table 13.12: Summary ï Dynamic Thickening Test Work Results (Conventional Thickening)

 ........................................................................................................................................... 221 

Table 13.13: Summary ï Dynamic thickening Test Work Results (High-Rate and High-

Density Thickening) ........................................................................................................... 223 

Table 13.14: Summary ï Viscosity Test Work Results ...................................................... 225 

Table 13.15: Summary ï Pressure and Vacuum Filtration Results ................................... 229 

Table 13.16: Summary ï Transport Moisture Limit Results. .............................................. 230 

Table 13.17: Summary of the Mineralogy Results ............................................................. 231 

Table 14.1: Summary of Drillholes Excluded from the Resource Model ............................ 233 

Table 14.2: Total Number of Drillholes Used ..................................................................... 235 

Table 14.3: Lithology and Alteration Wireframe Names .................................................... 235 

Table 14.4: Raw Assay Mean Grade Statistics .................................................................. 248 

Table 14.5: Outlier Capping ............................................................................................... 249 

Table 14.6: Composite Grade Statistics ............................................................................ 252 

Table 14.7: Specific Gravity by Deposit ............................................................................. 253 

Table 14.8: Bulk Density Values per Domain .................................................................... 254 

Table 14.9: Variogram Model Parameters ï Rovina Deposit ............................................. 256 

Table 14.10: Variogram Model Parameters ï Colnic Deposit ............................................ 256 

Table 14.11: Variogram Model Parameters ï Ciresata Deposit ........................................ 257 

Table 14.12: Block Model Definition .................................................................................. 258 

Table 14.13: Mean Grade in TRPH and K3 Alterations ..................................................... 258 

Table 14.14: Block Model Codes ....................................................................................... 259 

Table 14.15: Search Ellipsoid Dimensions by Domain ...................................................... 261 

Table 14.16: Main Mineralisation Domains ........................................................................ 262 

Table 14.17: Global Statistical Comparison ....................................................................... 263 

Table 14.18: Mineral Resource Classification Parameters ................................................ 267 

Table 14.19: Distance to the Nearest Composite Distribution ........................................... 268 

Table 14.20: Resource Classification by Deposit .............................................................. 268 

Table 14.21: MV Input Parameters (2021) ......................................................................... 269 

Table 14.22: Rovina Resource Model Comparison, AGP vs CCIC MinRes ...................... 272 

Table 14.23: Colnic Resource Model Comparison, AGP vs CCIC MinRes ....................... 273 

Table 14.24: Input Parameters ï Lerchs-Grossmann Constraining Pit Shell ..................... 274 

Table 14.25: 2021 Mineral Resource Estimate ï Rovina and Colnic Deposits .................. 275 

Table 14.26: 2019 Mineral Resource Estimate ï Ciresata Deposit ................................... 276 

Table 14.27: 2019 Mineral Resource Estimate ï Rovina and Colnic Deposits .................. 277 

Table 15.1: RVP Mineral Reserve Statement Summary .................................................... 279 

Table 16.1: Colnic and Rovina Slope Design Parameters ................................................. 282 

Table 16.2: Optimisation Financial Parameters ................................................................. 283 

Table 16.3: Colnic Optimisation Results ............................................................................ 288 

Table 16.4: Rovina Optimisation Results ........................................................................... 290 

Table 16.5: Summary of Selected Shells ........................................................................... 293 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 25 of 536 

Table 16.6: Loaders Productivity ....................................................................................... 302 

Table 16.7: Haul Road Design Parameters ....................................................................... 303 

Table 16.8: C200 Waste Crusher System Key Parameters ............................................... 310 

Table 16.9: Colnic and Rovina Conveyor Schedule Summary .......................................... 313 

Table 16.10: Colnic Pit Dewatering Design Parameters .................................................... 314 

Table 16.11: Colnic Pit Dewatering Design Summary ....................................................... 315 

Table 17.1: Summary of Key Process Design Criteria ....................................................... 322 

Table 18.1: Electrical Power Demand ................................................................................ 345 

Table 18.2: Power Plant Incomers ..................................................................................... 348 

Table 18.3: Average Annual Power Demand ..................................................................... 364 

Table 18.4: Summary of Project Cargo .............................................................................. 391 

Table 19.1: RVP Concentrate Specification ....................................................................... 394 

Table 19.2: Typical Penalty Schedule for Copper Concentrate ......................................... 395 

Table 19.3: Top 10 Concentrate Importing Countries ï Trade Balance ............................ 398 

Table 19.4: Price Forecast for Cu and Au .......................................................................... 399 

Table 19.5: Top 40 Smelters ï Capacity and Production .................................................. 401 

Table 19.6: Top 40 Smelters TC and RC ........................................................................... 403 

Table 20.1: RVP Permitting Timeline and Schedule .......................................................... 412 

Table 20.2: Environmental Studies Completed and Planned ............................................ 414 

Table 20.3: Social Studies Completed and Planned .......................................................... 419 

Table 20.4: Access to Water and Sanitation ...................................................................... 422 

Table 20.5: Medical Facilities in the Study Area ................................................................ 423 

Table 21.1: Exchange Rates .............................................................................................. 437 

Table 21.2: Initial CAPEX Summary Per Area ................................................................... 438 

Table 21.3: Total CAPEX Summary Per Area ................................................................... 439 

Table 21.4: Initial CAPEX Summary Per Discipline ........................................................... 439 

Table 21.5: Sustaining CAPEX Summary .......................................................................... 440 

Table 21.6: Mining Initial CAPEX ....................................................................................... 444 

Table 21.7: Mining CAPEX Comparison ............................................................................ 444 

Table 21.8: Mining Sustaining CAPEX .............................................................................. 445 

Table 21.9: Mine Closure CAPEX ...................................................................................... 445 

Table 21.10: Earthworks Quantities ................................................................................... 446 

Table 21.11: Civil Works Quantities ................................................................................... 448 

Table 21.12: SMPP Quantities ........................................................................................... 449 

Table 21.13: Mills First-Fill Cost Summary ........................................................................ 454 

Table 21.14: Freight Cost Summary .................................................................................. 455 

Table 21.15: Waste Management Facility and Water Management CAPEX ..................... 458 

Table 21.16: Access and Haul Roads CAPEX .................................................................. 460 

Table 21.17: Plant Support and Operational Vehicles ....................................................... 460 

Table 21.18: Overall RVP LOM OPEX Summary .............................................................. 462 

Table 21.19: LOM OPEX Summary ................................................................................... 463 

Table 21.20: Mining Labour Categories ............................................................................. 465 

Table 21.21: Mining Labour Cost Summary ...................................................................... 465 

Table 21.22: Detailed Maximum Mining Labour Cost Breakdown ..................................... 466 

Table 21.23: Mining Production and Support Equipment OPEX ....................................... 469 

Table 21.24: Rovina Valley LOM Mining Costs ................................................................. 470 

Table 21.25: Process Plant OPEX Summary .................................................................... 473 

Table 21.26: Process Plant LOM OPEX ............................................................................ 474 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 26 of 536 

Table 21.27: Reagents and Consumables Supplied Costs ............................................... 475 

Table 21.28: Reagents and Consumables Consumptions ................................................. 476 

Table 21.29: LOM Summary of Reagents and Consumables OPEX ................................ 477 

Table 21.30: Power Draw Summary ï Fixed Power .......................................................... 480 

Table 21.31: Power Draw Summary ï Variable Power ...................................................... 481 

Table 21.32: Process Plant Labour Categories ................................................................. 482 

Table 21.33: Process Plant Labour Cost Summary ........................................................... 482 

Table 21.34: Detailed Process Plant Labour Cost Breakdown .......................................... 483 

Table 21.35: Plant Maintenance Cost Factors ................................................................... 485 

Table 21.36: Plant Maintenance, Parts and Supplies OPEX ............................................. 485 

Table 21.37: Plant Vehicle OPEX ...................................................................................... 485 

Table 21.38: Assay OPEX Summary ................................................................................. 486 

Table 21.39: LOM WMF and SWM OPEX Summary ........................................................ 488 

Table 21.40: LOM G&A Cost Summary ............................................................................. 490 

Table 21.41: G&A Labour Cost Summary ......................................................................... 491 

Table 21.42: Detailed G&A Labour Cost Breakdown ......................................................... 491 

Table 21.43: Material and Services ................................................................................... 492 

Table 21.44: Detailed Material and Services Cost Breakdown .......................................... 493 

Table 22.1: Corporate Taxation Assumptions .................................................................... 495 

Table 22.2: Colnic Mining Volumes ................................................................................... 496 

Table 22.3: Rovina Mining Volumes .................................................................................. 497 

Table 22.4: Combined Mining Volumes ............................................................................. 498 

Table 22.5: Plant Feed Tonnages and Grades .................................................................. 499 

Table 22.6: Concentrator Output Tonnage and Grades .................................................... 500 

Table 22.7: Payable Metal Sold ......................................................................................... 501 

Table 22.8: Gross Revenue ............................................................................................... 502 

Table 22.9: Selling Costs ................................................................................................... 503 

Table 22.10: Annual OPEX ................................................................................................ 505 

Table 22.11: OPEX Summary ............................................................................................ 506 

Table 22.12: Project LOM Cash Flow (FY 2024ï2032) ..................................................... 507 

Table 22.13: Project LOM Cash Flow (FY 2033ï2042) ..................................................... 508 

Table 22.14: NPV Sensitivity ............................................................................................. 509 

Table 22.15: NPV Sensitivity to Discount Rate .................................................................. 510 

Table 22.16: IRR Sensitivity ............................................................................................... 510 

Table 24.1: Project Execution Milestones .......................................................................... 515 

Table 24.2: 5 × 5 Risk Matrix Characterisation Table ........................................................ 519 

Table 24.3: Risks ............................................................................................................... 520 

Table 24.4: Opportunities ................................................................................................... 520 

Table 24.5: Pre-Control Risks ............................................................................................ 521 

Table 24.6: Post-Control Risks .......................................................................................... 521 

Table 25.1: 2021 Mineral Resource Estimate ï Rovina and Colnic Deposits .................... 524 

Table 25.2: 2019 Mineral Resource Estimate ï Ciresata Deposit ..................................... 525 

 

LIST OF FIGURES 

Figure 1.1: Colnic Whittle Analysis ...................................................................................... 50 

Figure 1.2: Rovina Whittle Analysis ..................................................................................... 51 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 27 of 536 

Figure 1.3: Colnic Pit ............................................................................................................ 52 

Figure 1.4: Rovina Pit .......................................................................................................... 52 

Figure 1.5: Total Project Material Movements for LOM ....................................................... 53 

Figure 1.6: LOM Excavator Fleet ......................................................................................... 54 

Figure 1.7: Weight Averaged One-Way Haul Distances ï Total Mine Waste ...................... 55 

Figure 1.8: Weight Averaged One-Way Haul Distances ï Total Mine Ore .......................... 55 

Figure 1.9: Waste Crusher GA and Flow ............................................................................. 56 

Figure 1.10: Waste Conveyor System Schematic ............................................................... 57 

Figure 1.11: Process Flowsheet .......................................................................................... 62 

Figure 1.12: Waste Management Facilities ï Plan .............................................................. 64 

Figure 1.13: Overall Mine Management Structure ............................................................... 65 

Figure 1.14: Rovina Valley Mining Complement .................................................................. 66 

Figure 1.15: Total Labour Distribution .................................................................................. 67 

Figure 1.16: Project Cash Flow ............................................................................................ 76 

Figure 4.1: RVP Location Map ............................................................................................. 88 

Figure 4.2: Location, Access, and Perimeter of Rovina Mining Licence .............................. 89 

Figure 6.1: Colnic Deposit ï Compilation of Historical Work ............................................. 100 

Figure 6.2: Underground Portal Now Collapsed at Rovina ................................................ 102 

Figure 7.1: Schematic Drawing of the Carpathian Arc and Associated Mineral Deposits.. 105 

Figure 7.2: Age Dates, Apuseni Mountains Volcanism and Intrusive Activity .................... 108 

Figure 7.3: Time Evolution of Volcanic Activity in the Southern Apuseni Mountains ......... 109 

Figure 7.4: Regional Geology ............................................................................................ 110 

Figure 7.5: Geology of the Rovina Licence ........................................................................ 112 

Figure 7.6: Rovina Porphyry Surface Geology .................................................................. 114 

Figure 7.7: Cross-Section of Rovina Porphyry with Major Lithologic Units ........................ 115 

Figure 7.8: Long Section of Rovina Porphyry with Major Lithologic Units ......................... 116 

Figure 7.9: Photograph of Drill Core from RRD-45 Contact between Porphyry C and 

Porphyry B ......................................................................................................................... 117 

Figure 7.10: Surface Geology Map of the Colnic Porphyry ................................................ 129 

Figure 7.11: Cross-Section through the Colnic Porphyry with Major Lithologic Units ........ 130 

Figure 7.12: Long Section through the Colnic Porphyry with Major Lithologic Units.......... 131 

Figure 7.13: Surface Geology of the Ciresata Porphyry .................................................... 142 

Figure 7.14: Cross-Section through the Ciresata porphyry ................................................ 142 

Figure 9.1: Ground Magnetic Survey and Soil Geochemistry, Northern Part of Licence ... 159 

Figure 9.2: Ciresata Area Ground Magnetic Survey and Soil Geochemistry, Southern Part of 

Licence ............................................................................................................................... 160 

Figure 10.1: Minexfor Historical Drillholes at the Rovina ................................................... 166 

Figure 10.2: Minexfor Historical Drillholes and Rio Tinto Soil Geochemistry at Ciresata ... 169 

Figure 10.3: Permanent Core Storage Facility ................................................................... 171 

Figure 10.4: Rovina Porphyry Drill Plan ............................................................................. 174 

Figure 10.5: Section of Rovina Block Model showing drillholes RRD-84 & RRD-85, Coloured 

on Au g/t ............................................................................................................................. 175 

Figure 10.6: Colnic Porphyry Drill Plan .............................................................................. 176 

Figure 10.7: Ciresata Porphyry Drill Plan ........................................................................... 177 

Figure 10.8: Ciresata Hill Exploration Drilling .................................................................... 178 

Figure 11.1: CM-11A CRM Batch Resubmission ............................................................... 187 

Figure 12.1: Photographs taken during the 2011 Site Visit ................................................ 193 

Figure 12.2: RGD-69 versus Resource Model ................................................................... 198 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 28 of 536 

Figure 12.3: RCM-1 versus Resource Model ..................................................................... 199 

Figure 12.4: RRD-84 versus Resource Model ................................................................... 200 

Figure 12.5: Drillhole Collar Verification ............................................................................. 202 

Figure 12.6: Some Photographs from the CCIC MinRes Site Visit .................................... 204 

Figure 13.1: K1 Alteration in Colnic: Cross Section at 150° looking NW (Met 42 in yellow)211 

Figure 13.2: Met 43 in Purple ï Previous Metallurgical Samples Selected in 2016 in Black 

(Met 40 and Met 41) ........................................................................................................... 212 

Figure 13.3: Met 44 in Black ï K2-K3 Alteration Domain in Colnic: Cross Section at 150° 

looking NW Pit Outline ....................................................................................................... 212 

Figure 13.4: Comminution Test Work ................................................................................ 214 

Figure 13.5: Solid-Liquid Separation Test Work ................................................................ 215 

Figure 13.6: Colnic Samples .............................................................................................. 217 

Figure 13.7: Rovina Samples ............................................................................................. 217 

Figure 13.8: Colnic Deposit ï Cross Section at 75° ........................................................... 218 

Figure 14.1: Cross-Section of Drillhole RRD-84 at the Rovina Deposit against Model 

Estimates, for Au ................................................................................................................ 233 

Figure 14.2: Cross-Section of Drillhole RCD-106 at the Colnic Deposit outside of Resource 

Shell ................................................................................................................................... 234 

Figure 14.3: Rovina Deposit Lithology Domains ................................................................ 237 

Figure 14.4: Rovina Deposit Alteration Domains ............................................................... 238 

Figure 14.5: Colnic Deposit Lithology Domains ................................................................. 239 

Figure 14.6: Colnic Deposit Alteration Domains ................................................................ 240 

Figure 14.7: Ciresata Deposit Lithology Domains .............................................................. 241 

Figure 14.8: Ciresata Deposit Alteration Domains ............................................................. 242 

Figure 14.9: Global Statistical Comparison ï All Lithologies at 0.00 Cut-Off ..................... 263 

Figure 14.10: Global Statistical Comparison ï Main Mineralisation Lithologies at 0.00 Cut-Off

 ........................................................................................................................................... 264 

Figure 14.11: Rovina Cu Swath Plot ï Z Direction ............................................................ 265 

Figure 14.12: Colnic Au Swath Plot ï Z Direction .............................................................. 265 

Figure 14.13: Ciresata Au Swath Plot ï Z Direction .......................................................... 266 

Figure 14.14: Colnic Deposit Showing Mine Design and Resource Shells ........................ 270 

Figure 14.15: Rovina Grade-Tonnage Graphs, AGP vs CCIC MinRes ............................. 272 

Figure 14.16: Colnic Grade-Tonnage Graphs, AGP vs CCIC MinRes............................... 273 

Figure 16.1: Colnic Pit BFA Outcome Summary ................................................................ 283 

Figure 16.2: Discounted Cash Flow Sensitivities ............................................................... 285 

Figure 16.3: Ore Tonnes .................................................................................................... 285 

Figure 16.4: Mining Au Metal Output ................................................................................. 286 

Figure 16.5: Mining Cu Metal Output ................................................................................. 286 

Figure 16.6: Project Life ..................................................................................................... 287 

Figure 16.7: Colnic Whittle Analysis .................................................................................. 290 

Figure 16.8: Rovina Whittle Analysis ................................................................................. 293 

Figure 16.9: Colnic Pit Design ........................................................................................... 295 

Figure 16.10: Rovina Pit Design ........................................................................................ 295 

Figure 16.11: Colnic Pit Two-Stage Design ....................................................................... 296 

Figure 16.12: RVP Combined Production Schedule per Annum ....................................... 298 

Figure 16.13: RVP Combined Plant Feed per Annum ....................................................... 298 

Figure 16.14: Colnic Production Profile ............................................................................. 299 

Figure 16.15: Rovina Production Profile ............................................................................ 299 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 29 of 536 

Figure 16.16: Colnic Pit (Mining Years 2025 to 2030) ....................................................... 300 

Figure 16.17: Colnic Pit (Mining Years 2031 to 2033) ....................................................... 300 

Figure 16.18: Rovina Pit (Mining Years 5 to 10) ................................................................ 301 

Figure 16.19: Rovina Pit (Mining Years 11 to 16) .............................................................. 301 

Figure 16.20: LOM Excavator Fleet ................................................................................... 302 

Figure 16.21: Double-Lane Ramp Profile .......................................................................... 303 

Figure 16.22: Single-Lane Ramp Profile ............................................................................ 304 

Figure 16.23: Double-Lane Ex-Pit Road Profile ................................................................. 304 

Figure 16.24: Weight Averaged One-way Haul Distances ï Total Mine Waste ................. 306 

Figure 16.25: Weight Averaged One-Way Haul Distances ï Total Mine Ore .................... 306 

Figure 16.26: Weight Averaged One-Way Haul Distances for Ore and Waste ï Colnic Pit307 

Figure 16.27: Weight Averaged One-Way Haul Distances for Ore and Waste ï Rovina Pit

 ........................................................................................................................................... 307 

Figure 16.28: Colnic Pit and Co-Disposal Storage Facilities and Stockpiles ..................... 308 

Figure 16.29: Rovina Pit and Co-Disposal Storage Facilities and Stockpiles .................... 309 

Figure 16.30: Waste Crusher GA and Flow ....................................................................... 310 

Figure 16.31: Waste Conveyor System Schematic ........................................................... 311 

Figure 16.32: Colnic Pit ï Early-Stage Storm Conditions .................................................. 316 

Figure 16.33: Colnic Pit ï Late-Stage Storm Conditions ................................................... 317 

Figure 16.34: Rovina Pit ï 100-Year 72-Hour Conditions .................................................. 317 

Figure 17.1: Process Flowsheet ........................................................................................ 319 

Figure 17.2: Process Plant General Arrangement ............................................................. 320 

Figure 18.1: Process Plant General Arrangement ............................................................. 333 

Figure 18.2: Overland Piping Arrangement ....................................................................... 341 

Figure 18.3: 110 kV Grid Connection Underground Transmission Line Route .................. 344 

Figure 18.4: RVP Off-Site Infrastructure ............................................................................ 352 

Figure 18.5: Typical Cross Section of Haul Roads ............................................................ 354 

Figure 18.6: MIA Infrastructure Buildings ........................................................................... 356 

Figure 18.7: Waste Management Facilities ï Plan ............................................................ 366 

Figure 18.8: Water Management Facilities ï Plan ............................................................. 375 

Figure 18.9: Port of Constanta to Bucureĸci ...................................................................... 379 

Figure 18.10: Port of OrἨova to Bucureĸci ......................................................................... 380 

Figure 18.11: Pan-European Transport Network (TEN-T) ................................................. 381 

Figure 18.12: Pan-European Transport Corridors Situated on Romanian Territory ........... 382 

Figure 18.13: Major Road Network ï Romania .................................................................. 383 

Figure 18.14: RVP ï Site Access Roads Network ............................................................. 384 

Figure 18.15: RVP ï Site Access Roads Quality ............................................................... 384 

Figure 18.16: Airports ï Romania ...................................................................................... 385 

Figure 18.17: RVP ï Nearest Sea Ports ............................................................................ 386 

Figure 18.18: Sea Port of Constanta, Romania ................................................................. 388 

Figure 18.19: River Port of OrἨova, Romania .................................................................... 389 

Figure 18.20: Railway Network ï Romania ........................................................................ 390 

Figure 18.21: RVP ï Nearest Railway Links ...................................................................... 390 

Figure 19.1: Top Smelters Capacity and Production ......................................................... 400 

Figure 19.2: Market Volume Forecast ................................................................................ 402 

Figure 19.3: Copper Concentrate Grade vs Payment Percentage .................................... 405 

Figure 20.1: RVP Area of Influence and Infrastructure ...................................................... 409 

Figure 21.1: Mining Equipment Cash Flow Comparison between Owning and Leasing ... 445 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 30 of 536 

Figure 21.2: OPEX Distribution .......................................................................................... 462 

Figure 21.3: Mining OPEX per Annum ............................................................................... 470 

Figure 21.4: Mining OPEX (US$ per Total Tonne) ............................................................ 471 

Figure 21.5: Mining LOM OPEX Distribution ..................................................................... 471 

Figure 21.6: Mining Unit Cost per Tonne Milled per Annum .............................................. 472 

Figure 21.7: Plant OPEX Distribution ................................................................................. 473 

Figure 22.1: Mining at the Colnic Pit .................................................................................. 496 

Figure 22.2: Mining at the Rovina Pit ................................................................................. 497 

Figure 22.3: Combined Mining Schedule ........................................................................... 498 

Figure 22.4: Plant Feed Tonnages and Grades ................................................................. 499 

Figure 22.5: Concentrator Output ...................................................................................... 500 

Figure 22.6: Metal Sales Volumes ..................................................................................... 501 

Figure 22.7: Gross Revenue .............................................................................................. 502 

Figure 22.8: Selling Costs .................................................................................................. 503 

Figure 22.9: Gross and Net Revenue ................................................................................ 504 

Figure 22.10: Annual CAPEX ............................................................................................ 504 

Figure 22.11: Annual OPEX ............................................................................................... 505 

Figure 22.12: Project Cash Flow ........................................................................................ 506 

Figure 22.13: NPV Sensitivity ............................................................................................ 509 

Figure 22.14: IRR Sensitivity ............................................................................................. 510 

Figure 24.1: Project Schedule Summary ........................................................................... 517 

Figure 24.2: Ground Magnetic Survey and Soil Geochemistry in Licence Area ................ 522 

Figure 24.3: Colnic Pit BFA Outcome Summary ................................................................ 523 

 

  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 31 of 536 

LIST OF UNITS  

Unit Description 

% per cent 

% m/m percentage mass per mass 

% w/w percentage weight per weight 

ɛg microgram 

ɛm  micrometre (micron) 

ɛS  microsiemen 

°C degree Celsius 

a annum 

cm centimetre  

d day 

dB decibel 

dmt dry metric tonnes 

g gram  

g/t gram per tonne 

Ga billion years (109 years) 

h hour 

ha hectare 

Hz hertz 

kg kilogram 

km kilometre 

km2 square kilometre 

koz thousand troy ounces 

kV kilovolt 

kVA kilovolt ampere 

kW kilowatt 

kWe kilowatt 

kWh kilowatt hour 

lb troy pound 

L litre 

m metre  

masl metre above sea level 

Mlb million troy pounds 

min minute 

mm millimetre 

Moz million troy ounces 

MPa megapascal 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 32 of 536 

Unit Description 

Mt million tonnes 

MW megawatt 

N newton 

Nm newton metre 

NTU Nephelometric Turbidity Unit 

oz troy ounce 

Pa pascal 

Pa s pascal second 

ppb part per billion 

ppm part per million 

s second 

s-1 reciprocal second 

t metric tonne 

V volt 

 

It is noted that, throughout the report, table columns might not add up due to rounding. 

  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 33 of 536 

LIST OF ABBREVIATIONS 

Abbreviation Description 

AACE Association for the Advancement of Cost Engineering 

AAS Atomic absorption spectroscopy 

ABA Acid-base accounting  

AGP AGP Mining Consultants Inc. 

Ai Abrasion index 

ARD Acid rock drainage 

BBWi Bond ball work index 

BFA Bench face angle 

BOQ Bill of quantities 

BRWi Bond rod work index 

C&I Control and instrumentation 

CAGR Compound annual growth rate 

CAPEX Capital cost 

CCIC MinRes Caracle Creek International Consulting MinRes (Pty) Ltd 

CCTV Closed-circuit television 

CDF Co-disposal facility 

CIM Canadian Institute of Mining, Metallurgy and Petroleum 

CRM Certified reference material 

CWi Crushability work index 

DCF Discounted cash flow 

DFS Definitive Feasibility Study 

E&I Electrical and instrumentation 

E, C&I Electrical, control and instrumentation 

EC European Commission 

ECSA Engineering Council of South Africa 

EIA Environmental Impact Assessment 

EP Equator Principle 

EPC Engineering, procurement and construction 

EPCM  Engineering, procurement and construction management 

ERM Environmental Resource Management 

ESG Environmental, Social and Governance 

ESIA Environmental and Social Impact Assessment 

ESM Euro Sun Mining Inc.  

ESMP Environmental and Social Management Plan 

EU European Union 

FCF Free cash flow 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 34 of 536 

Abbreviation Description 

FEL Front-end loader 

FoS Factor of safety 

G&A General and administration 

GIS Geographic information system 

GPS Global positioning system 

HAZOP Hazard and operability 

HDPE High-density polyethylene 

HR Human resources 

IBC Intermediate bulk container 

ICP Inductively Coupled Plasma 

ICP-AES Inductively Coupled Plasma ï Atomic Emission Spectroscopy 

IEC International Electrotechnical Commission 

IFC International Finance Corporation 

I/O  Input/output schedules 

IP Induced Polarisation 

IRR Internal rate of return 

ISO International Organization for Standardization  

IT Information technology 

IUCN International Union for Conservation of Nature 

KCB Klohn Crippen Berger  

LAN Local area network 

LBMA London Bullion Market Association 

LCT Locked cycle test 

LME London Metal Exchange  

LOM Life of mine 

LV Low voltage 

M&I Measured and Indicated (resource) 

MCC Motor control centre 

MCP Mine Closure Plan 

MEL Mechanical equipment list 

MIA Mining industrial area 

MIBC Methyl isobutyl carbinol 

ML Metal leaching 

MTO Material take-off 

MV Medium voltage 

NAMR National Agency for Mineral Resources (Romania) 

NGL Natural ground level 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 35 of 536 

Abbreviation Description 

NGO Non-Government Organisation 

NI 43-101 Canadian Securities Administratorsô National Instrument (NI) 43-101 

NPV Net present value 

OEM Original equipment manufacturer 

OK Ordinary kriging 

OMC Orway Mineral Consultants 

OPEX Operating cost 

ORP Operational Readiness Plan 

P&G Preliminary and general 

P&ID Piping and instrumentation diagram 

PAG Potentially Acid Generating 

PAS Process automation system 

PEA Preliminary Economic Assessment 

PLC Programmable logic controller 

PM Particulate matter 

PSD Particle size distribution 

PUZ Plan Urbanistic Zonal 

QA Quality assurance 

QC Quality control 

QP Qualified person 

R&R Rest and relaxation 

RFBP Request for budget pricing 

ROM Run of mine 

RVP Rovina Valley Project 

SAG Semi-autogenous grinding 

SAIMM Southern African Institute of Mining and Metallurgy 

SAMAX SAMAX Romania SRL 

SCADA Supervisory control and data acquisition 

SG Specific gravity 

SGS SGS Lakefield 

SHE Safety Health Environmental 

SMC SAG Mill Comminution 

SMPP Structural, mechanical, plate work and piping 

SWM Surface Water Management 

TSS Total suspended solids  

TSX Toronto Stock Exchange 

UCS Uniaxial compressive strength 
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Abbreviation Description 

UPS uninterruptible power supply 

UTM Universal Transverse Mercator 

VGF Vibrating grizzly feeder 

VSD Variable-speed drive 

WHO World Health Organisation 

WMF Waste management facility 

XRF X-ray fluorescence  
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1 SUMMARY 

1.1 INTRODUCTION 

This NI 43-101 Technical Report was compiled by NEW SENET (PTY) Ltd (SENET) for Euro 

Sun Mining Inc. (ESM) with contributions from the Qualified Persons as set out in Table 1.1 

to support ESMôs press release dated 01 March 2021 and to summarise the results of the 

definitive feasibility study (DFS) of the Rovina Valley Project (RVP). 

Table 1.1: Qualified Persons and Their Contributions 

Qualified Person Company Contribution 

Nicholas Dempers SENET (South Africa)  

Metallurgical test work interpretation 

Processing plant and project infrastructure 

Economic evaluation 

Coordination and compilation of report 

David Alan Thompson DRA Projects (South Africa)  Mining, mineral reserves 

Sivanesan Subramani 

Caracle Creek International 

Consulting MinRes (CCIC 

MinRes) (South Africa) 

Geology and mineral resources 

Robert Cross 
Klohn Crippen Berger (KCB) 

(Canada) 

Waste storage facility 

Geotechnical 

Carlos Diaz Cobos KCB (Canada) Hydrotechnical 

Andrew Hovey KCB (Canada) Hydrogeology 

Richard W. Lawrence Lawrence Consulting Ltd Geochemistry 

Kevin Leahy 

Environmental Resource 

Management (ERM) (United 

Kingdom) 

Environmental 

Social assessment 

Permitting 

 

The RVP is located in the Hunedoara County in Western Romania, approximately 300 km 

northwest of the capital city of Bucharest and 140 km east of the city of Timisoara. 

The RVP consists of three deposits: Rovina to the north, Colnic centrally and the Ciresata 

deposit to the south. The March 2021 DFS only incorporates the Rovina and the Colnic 

deposits; the Ciresata deposit can be brought into the project for development later. The 

Rovina exploration licence is held by SAMAX Romania SRL (SAMAX) a Romanian 

registered company which is a wholly owned subsidiary of ESM. Since November 2018, 

ESM has possessed an exploitation permit and mining licence with a renewable 20-year 

validity. 

The RVP is planned to be mined with a standard open-pit mining method using trucks and a 

hydraulic loader. The open-pit mining operation is anticipated to last approximately sixteen 

and a half years, during which the lower-grade material will be stockpiled on a pad close to 

the primary crusher location for treatment over another eighteen months. 

Over the life of the project, it is expected that 133.4 Mt of ore will be mined. Of this ore, 

119.4 Mt will be delivered to the processing facility, and 14 Mt low-grade ore will be 
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stockpiled for future processing. A total of 246.7 Mt of material will be mined and placed on 

the waste facility, representing a life of mine stripping ratio of 1.85:1. 

A total of 120,256 m of diamond core drilling was done between 2006 and 2012 through the 

porphyry deposits. 

This report sets out the Mineral Resource Estimate, Mineral Reserve Estimate, production 

schedules, and the capital and operating expenditures over the life of the project. The report 

culminates in a full economic analysis of the projectôs value. 

1.2 QUALIFICATIONS OF QUALIFIED PERSONS 

The relevant sections of this NI 43-101 Technical Report were compiled by the consultantsô 

Qualified Persons, as this term is defined in NI 43-101. The certificates of the Qualified 

Persons (QPs) follow the Date and Signature Page of this report. A summary of their 

qualifications and responsible sections, and whether they conducted site visits or not, is 

given in Table 1.2. 

Table 1.2: Summary of the Qualifications and Responsibilities of the QPs 

QP Qualification Company 
Site 

Visit 

Responsibility 

(Section of Report) 

Nicholas Dempers 

MSc Eng (Chem), BSc Eng (Chem), 

BCom (Man), Pr Eng (RSA), Reg. 

No. 20150196, FSAIMM (RSA) 

SENET  No 

13, 17, 18, 21, 22 

and parts of 1, 24, 25 

and 26 

David Alan 

Thompson 
B-Tech (Mining Engineering) 

DRA 

Projects 
Yes 

15 and 16 ,1, 21 and 

parts of 25 and 26 

Sivanesan 

Subramani 

BSc Honours (Geology and Economic 

Geology) 

CCIC 

MinRes 
Yes 

4, 5, 6, 7, 8, 9, 10, 

11, 12, 14, and parts 

of 1 and 26 

Robert Cross 

MEng, BASc 

P.Eng. (ON): Reg. No. 100173823 

P.Geo. (ON): Reg. No. 2845 

KCB Yes 

18.3,  

and parts of 1, 24, 25 

and 26 

Carlos Diaz Cobos 
MASc, BEng  

P.Eng. (ON): 100191866 
KCB No 

18.4,  

and parts of 26 

Andrew Hovey 
BSc Earth Sciences (Hons) 

RPGeo (AIG) Reg. No. 4202 
KCB No Parts of 18.4 

Richard W. Lawrence 

BSc (Mining Engineering) 

PhD (Biohydrometallurgy) 

P.Eng. (BC, Canada) Reg. No. 22564 

Lawrence 

Consulting 

Ltd 

Yes 
18.3.3, and 

contributions to 1.8  

Kevin Leahy 

BSc Honours (Geological Sciences) 

PhD (Diamond Exploration) 

CGeol (UK) Reg. No. 1005123 

ERM Yes 
20 and contributions 

to 1, 24, 25 and 26 

 

1.3 PROPERTY DESCRIPTION 

Regionally, the RVP is in the Golden Quadrilateral Mining District of the South Apuseni 

Mountains in west-central Romania, approximately 300 km northwest of the city of 

Bucharest, and 140 km eastïnortheast of the city of Timisoara. Locally, the property is 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 39 of 536 

approximately 25 km north of the city of Deva, which is the administrative centre for the 

county, and 7 km east of the town of Brad for which mining has played an important role.  

The Golden Quadrilateral has a long history of gold mining, which predates the Roman 

occupation. Results of modern exploration efforts have defined two other advanced-stage 

gold projects, Rosia Montana (Gabriel Resources) and Certej (Eldorado Gold). From the 

Rovina Licence, Rosia Montana is approximately 25 km northeast, and Certej is 17 km 

southeast. 

1.4 OWNERSHIP OF THE PROPERTY 

The Rovina property consists of one Exploitation (Mining) Licence (the Rovina Exploitation 

Licence, Number 18174/2015 for Cu-Au), covering an area of approximately 2,768 ha. ESM, 

through intermediary subsidiaries, owns 100 % of SAMAX, which in turn owns 100 % of the 

Rovina Exploitation Licence. The Rovina Exploitation Licence was ratified by the Romanian 

Government on the 9 November 2018 and is valid for 20 years, starting on 16 November 

2018, and renewable for periods of five years. Upon any production, SAMAX must pay a 5 % 

to 6 % royalty for copper and gold, respectively, to the Romanian Government.  

ESM does not hold any surface rights on their Rovina property. Romanian law does not vest 

surface rights with mineral rights and any proposed development requires the developer to 

either purchase the surface rights or enter into an appropriate agreement with the surface 

rights owners to have access to the property. According to Romanian Mining Law, upon 

conversion of their Exploration Licences to an Exploitation Licence, ESM has the right to 

legally acquire these rights through one of the following processes: 

¶ Sale 

¶ Land exchange 

¶ Rental 

¶ Expropriation, if in the public or national interest 

¶ Application  

¶ Association with an existing owner 

¶ Other process allowed by law 

Numerous private individual local landowners and the state forestry hold surface rights over 

the Rovina, Colnic, and Ciresata deposits. ESM has initiated a land acquisition programme 

with three phases:  

1) Public information campaign  

2) Surveying and registration of land parcels not officially registered with the local 

government cadastral map  

3) Acquisition of surface rights using one of the methods listed above 

This programme is being implemented by SAMAX through a Social-Community Relations 

Manager, Legal Team, and Survey Team. The information campaign is well advanced, 

informing landowners of the legal process of cadastral registration through public postings 

and public meetings held between 2012 and 2015. Owing to the large number of 

unregistered land parcels, SAMAX anticipates 1.5 years from the completion of the 

identification and surveying of all plots to complete all cadastral registrations prior to 

implementing a land acquisition strategy. 
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1.5 GEOLOGY AND MINERAL DEPOSIT 

The Rovina, Colnic, and Ciresata porphyry deposits are the principal targets for exploration 

and mining within the RVP, with their locations defining a north-northeast trend. The Rovina 

porphyry is the northern-most deposit with the Colnic porphyry lying approximately 2.5 km 

south of the Rovina porphyry, and the Ciresata porphyry approximately 4.5 km south of the 

Colnic porphyry. 

1.5.1 Geology 

On a regional level, most of the mineral deposits in the Romanian region are located in the 

Carpathian Fold Belt; an arcuate orogenic belt which is part of a much larger belt extending 

westward into Austria and Switzerland and south into Serbia and Bulgaria. These belts 

developed during the late Cretaceous and Tertiary periods, following closure of the Tethys 

Ocean due to the collision of continental fragments of Gondwana with continental Europe 

and the related subduction of small, intervening oceanic basins. The development of the 

Carpathian Fold Belt was accompanied by widespread igneous activity, including a suite of 

late Cretaceous to early Eocene acidic to intermediate intrusive and extrusive rocks, known 

as ñbanatitesò. These rocks are believed to have formed during the early stages of 

subduction and are host to several Cu-Mo-Fe porphyry and skarn deposits.  

The South Apuseni Mountains represent a somewhat isolated massif of volcanism and ore 

deposits within the Carpathian orogenic belt. The southern portion of the Apuseni Mountains, 

where the RVP is located, consists of a complex area of Palaeozoic (and older) 

metamorphic rocks, Mesozoic ophiolites and sedimentary rocks, and Tertiary igneous and 

sedimentary rocks.  

On a local level, the property covers a sequence of Neogene-aged subvolcanic intrusive 

rocks, which in other parts of the Golden Quadrilateral host epithermal and porphyry-style 

mineralization. ESMôs exploration programmes have identified Au-rich porphyry systems (the 

Rovina, Colnic, and Ciresata deposits) hosted by these Neogene subvolcanic intrusives. The 

Rovina and Colnic porphyry deposits lie within an 8 km to 10 km diameter north-eastern 

volcanic outlier, Neogene-aged, Brad-Barza volcanic field. The Brad-Barza volcanic field is 

well known for hosting high-grade gold veins with historical gold production dating back to 

the Roman period (ca. 2,000 years ago). The Ciresata porphyry, 4.5 km south of Colnic, lies 

within the eastern part of the Brad-Barza volcanic field.  

The main mineralised targets on the Rovina property are the Rovina Cu-Au porphyry, Colnic 

Au-Cu porphyry, and the Ciresata Au-Cu porphyry. Porphyry deposits are generally large, 

low- to medium-grade deposits in which primary (hypogene) sulphide minerals are 

dominantly structurally controlled, and which are spatially and genetically related to felsic to 

intermediate porphyritic intrusions.  

The mineralised porphyries at Rovina, Colnic, and Ciresata display moderate to intense 

potassic hydrothermal altered cores, and strong quartz stockwork veining. The Au-Cu 

mineralisation manifests as stockworks and disseminations centred on porphyritic, 

subvolcanic-intrusive complexes of hornblende-plagioclase diorites. These porphyries 

classify as gold-rich, especially Ciresata and Colnic, and contain many of the features 

common in gold-rich porphyries (i.e. dioritic, calc-alkaline stock associated and abundant 

magnetite alteration). Oxidation is restricted to the uppermost few metres of the prospect 
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and no significant oxide cap or supergene enriched horizons have been encountered to 

date. 

1.5.2 Mineral Resource Statement 

In 2007, AMEC completed the maiden mineral resource estimate for the Colnic and Rovina 

deposits. In 2009, after further resource definition drilling, PEG Mining Consultants Inc. 

(PEG) updated the mineral resource estimate for the Colnic and Rovina deposits and 

completed a maiden mineral resource estimate for the Ciresata deposit. After completion of 

an intensive infill drilling programme in preparations for a PEA, ESM commissioned AGP in 

2012 to complete an updated mineral resource estimate on the three deposits.  

In February 2019, AGP completed an updated PEA study on the Rovina, Colnic and 

Ciresata deposits. There were 16 additional holes drilled on the RVP since the 2012 mineral 

resource estimate, ten holes at Ciresata deposit and three each at Rovina and Colnic 

deposits. These drillholes were either for metallurgical samples, twin confirmation drilling as 

part of the ESM-Barrick exploration collaboration or brownfield exploration. AGP assessed 

the possible impact of the additional drilling and concluded that it is unlikely to have a 

significant impact on the mineral resources. The 2019 PEA, therefore, used the same 

geological and mineral resource block models of 2012 to report an updated mineral resource 

estimate reflecting current metal prices and operation parameters at that time (2019). 

In March 2020, ESM commissioned SENET to complete a DFS on the open-pit Rovina and 

Colnic deposits. As part of this study, CCIC MinRes completed a detailed technical audit of 

the resource models, including an assessment on the possible impact of the ESM-Barrick 

exploration collaboration drilling on the mineral resource estimates. CCIC MinRes also 

recommended that ESM not update the 2012 geological and mineral resource block models 

until more holes are added to the resource database. The outcome of the technical audit 

confirmed the robustness of the AGP mineral resource models for the Rovina and Colnic 

deposits.  

The March 2021 mineral resource estimate for the Rovina and Colnic deposits is, therefore, 

updated to reflect current metal prices and updated operating parameters derived during the 

DFS and to make it current and in conformance with the 2014 Canadian Institute of Mining, 

Metallurgy and Petroleum (CIM) Mineral Resource and Mineral Reserve definitions referred 

to in the NI 43-101, Standards of Disclosure for Mineral Projects. Mr Sivanesan Subramani, 

BSc Hons (Geology), Pri.Sci.Nat. (400184/06), is the QP for this mineral resource estimate. 

The mineral resources are constrained to a Lerchs-Grossmann pit shell using different metal 

equivalent cut-off grades for the Rovina and Colnic deposits. The geological model and 

mineral resource block models remain unchanged in this current estimate. The mineral 

resource estimate for Ciresata remains unchanged from February 2019. 

Table 1.3 summarises the mineral resource estimates for the Rovina and Colnic deposits, 

stated above a 0.25 % Cu equivalent grade cut-off for the Rovina deposit, and above a 

0.35 g/t Au equivalent grade cut-off for the Colnic deposit. The total Measured mineral 

resources for the Rovina and Colnic deposits amount to 62.2 Mt grading at 0.49 g/t Au and 

0.21 % Cu, containing 0.99 Moz Au and 287 Mlb Cu; with the Au equivalent grading of 

0.79 g/t. The total Indicated mineral resources for the Rovina and Colnic deposits amount to 
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an additional 175.6 Mt grading at 0.39 g/t Au and 0.15 % Cu, containing 2.19 Moz Au and 

589 Mlb Cu, with the Au equivalent grading of 0.60 g/t. 

Table 1.3: 2021 Mineral Resource Estimate ï Rovina and Colnic Deposits 

Deposit Resource Classification 
Tonnage 

(Mt) 

Au 

(g/t) 

Cu 

(%) 

Au 

(Moz) 

Cu 

(Mlb) 

AuEq* 

(g/t) 

AuEq* 

(Moz) 

Colnic 

Measured 29.1 0.65 0.12 0.61 74 0.81 0.76 

Indicated 97.5 0.49 0.10 1.53 210 0.62 1.96 

Inferred 1.6 0.41 0.09  0.02   3  0.49 0.03 

Rovina 

Measured 33.1 0.36 0.29 0.38 212 0.77 0.82 

Indicated 78.1 0.26 0.22 0.66 379 0.57 1.44 

Inferred 16.0 0.18 0.19  0.09   66  0.44 0.23 

Total 

Measured 62.2 0.49 0.21 0.99 287 0.79 1.58 

Indicated 175.6 0.39 0.15 2.19 589 0.60 3.40 

Inferred 17.6 0.20 0.18 0.11 69 0.45 0.26 

Grand Total Measured and Indicated 237.7 0.42 0.17 3.18 875 0.65 4.97 

NOTES: 

1. Mineral Resources are reported inclusive of Mineral Reserves. Mineral Resources that are not Mineral 

Reserves do not have demonstrated economic viability. 

2. Mineral Resources are contained within conceptual pit shells that are generated using the same economic 

and technical parameters used for Mineral Reserves but at a gold price of US$1,700/oz and a copper price 

of US$3.50/lb. 

3. The Colnic and Rovina deposits are amenable to open-pit mining and Mineral Resources are pit constrained 

and tabulated at a base case cut-off grade of 0.35 g/t AuEq for Colnic and 0.25 % CuEq for Rovina. 

4. Minor summation differences may occur as a result of rounding. 

* The Au and Cu equivalents were determined by using a long-term gold price of US$1,700/oz and a copper 

 price of US$3.50/lb with metallurgical recoveries not taken into account. 

 

The Ciresata underground mineral resource estimate remains unchanged from the 

20 February 2019 estimate by AGP. Table 1.4 summarises the mineral resource estimate for 

Ciresata, stated at above a 0.65 g/t Au equivalent grade cut-off. The Measured mineral 

resources amount to 28.5 Mt grading at 0.88 g/t Au and 0.16 % Cu, containing 0.81 Moz Au 

and 102 Mlb Cu, with the Au equivalent grading of 1.13 g/t. The Indicated mineral resources 

amount to an additional 125.9 Mt grading at 0.74 g/t Au and 0.15 % Cu, containing 3.01 Moz 

Au and 413 Mlb Cu, with the Au equivalent grading of 0.97 g/t. 
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Table 1.4: 2019 Mineral Resource Estimate ï Ciresata Deposit 

Deposit Resource Classification 
Tonnage 

(Mt) 

Au 

(g/t) 

Cu 

(%) 

Au 

(Moz) 

Cu 

(Mlb) 

AuEq* 

(g/t) 

AuEq* 

(Moz) 

Ciresata 

Measured  28.5 0.88 0.16 0.81 102 1.13 1.03 

Indicated 125.9 0.74 0.15 3.01 413 0.97 3.92 

Inferred 8.6 0.70 0.14 0.19 26 0.94 0.25 

Total Measured & Indicated 154.4 0.77 0.15 3.82 515 1.00 4.95 

NOTES: 

1. The Ciresata deposit is amenable to bulk underground mining and resources are tabulated at a base case 

0.65 g/t AuEq.  

2. No Mineral Reserves have been defined at the Ciresata deposit. Mineral Resources that are not Mineral 

Reserves do not have demonstrated economic viability. 

3. Minor summation differences may occur as a result of rounding. 

* The Au and Cu equivalents were determined by using a long-term gold price of US$1,500/oz and a copper 

 price of US$3.50/lb. 

Source: From Table 14-20, AGP PEA NI 43-101 2019 Report (available on SEDAR) 

 

It must be noted that the quantity and grade of Inferred resource reported above are 

conceptual in nature and are estimated based on limited geological evidence and sampling. 

Geological evidence is sufficient to imply, but not verify, geological and grade or quality 

continuity. For these reasons, an Inferred mineral resource has a lower level of confidence 

than an Indicated mineral resource, and it is reasonably expected that the majority of 

Inferred mineral resources could be upgraded to an Indicated mineral resource with 

continued exploration. Mineral resources that are not mineral reserves do not have 

demonstrated economic viability. Rounding of tonnes as required by reporting guidelines 

may result in apparent differences between tonnes, grade, and contained metal content. 

Changes in the current metal prices and updated operating parameters from the 2012 

mineral resource estimate resulted in a shrinkage of the Lerchs-Grossmann mineral 

resource constraining shell and, therefore, a reduction in the overall mineral resource 

estimates for the Rovina and Colnic deposits. The total Measured mineral resource tonnage 

increased by 1.4 %, with the Au and Cu grades remaining the same. The total Indicated 

mineral resource tonnage decreased by 2.8 %, from 180.7 Mt to 175.6 Mt, with the Au and 

Cu grades remaining the same. The total Inferred mineral resource tonnage decreased by 

10.4 %, from 19.6 Mt to 17.6 Mt, with the Au and Cu grades remaining the same. 

1.5.3 Status of Exploration 

Most of the exploration on the property has been performed by three companies: Minexfor 

between 1974 and 1998, and again in 2001, Rio Tinto from 1999 to 2000, and ESM since 

2004. In September 2011, Barrick Gold and ESM formed an exploration collaboration group 

to evaluate further exploration targets on the Rovina licence.  

Exploration activities on the Rovina Licence property were halted in 2012, as required by the 

process of conversion to an Exploitation Licence. Since granting of the Exploitation Licence 

in November 2018, ESM has focused all efforts on the Feasibility Study and towards mine 

development. 
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1.5.4 Development and Operations 

The RVP is an advanced exploration project and is currently not in operation. 

1.5.5 Conclusions  

CCIC MinRes concludes that, effective 01 March 2021 and utilising approximately 120,256 

m of diamond drillhole data drilled by ESM from 2006 to 2012, the mineral resource of the 

RVP (inclusive of all three deposits) amounts to 90.7 Mt of Measured Resources grading at 

0.62 g/t Au and 0.19 % Cu containing 1.80 Moz Au and 389 Mlb Cu. Indicated resources 

amounted to an additional 301.5 Mt grading 0.54 g/t Au and 0.15 % Cu containing 5.20 

Moz Au and 1,002 Mlb Cu. The total Measured and Indicated resources amounted to 

392.1 Mt grading at 0.55 g/t Au and 0.16 g/t Cu containing 6.99 Moz Au and 1,390 Mlb Cu. 

Inferred resources added an additional 26.2 Mt grading 0.36 g/t Au and 0.16 % Cu 

containing 0.30 Moz Au and 95 Mlb Cu. 

CCIC MinRes concluded the following: 

¶ While other companies conducted exploration drilling on the property, only the ESM 

sampling data, collected since 2006, was used in the mineral resource estimate. This 

ensured that modern assaying techniques and proper quality assurance/quality 

control (QA/QC) protocols were in place for the entire drill programme and eliminated 

any need to rely on historical data. 

¶ CCIC MinRes has reviewed the methods and procedures used to collect and compile 

the geological and assaying information for the RVP and found that they met 

accepted industry standards for an advanced-stage project and are sufficient for the 

porphyry style of mineralisation. 

¶ A review of the QA/QC results for all drilling since 2006 concluded that, despite minor 

insufficiencies of the QA/QC programme, the Au and Cu assays from drillhole 

sampling are sufficiently precise and accurate for mineral resource estimation 

purposes. 

¶ During a site visit and data verification conducted by Mr Subramani, between 9 and 

12 November 2020, he concluded that the data collection and verification procedures 

implemented by ESM are to industry standards, and that the geological database is 

of sufficient reliability for use in mineral resource estimation. 

¶ CCIC MinRes assessed the possible impact of the six additional drillholes (from the 

ESM-Barrick exploration collaboration) on the mineral resource estimates for the 

Rovina and Colnic deposits and concluded that there is no risk of overestimation and, 

therefore, recommended that ESM not update the 2012 geological and mineral 

resource block models until more holes are added to the resource database. 

¶ CCIC MinRes completed a detailed technical audit of the geological and mineral 

resource block models for Rovina and Colnic and confirmed the robustness of the 

AGP mineral resource models for these deposits. 
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1.5.6 Recommendations  

In preparation for mine development, ESM should consider the following recommendations 

for operational readiness: 

¶ Conduct pre-production drilling within the mine planning footprint for the first 24 to 36 

months of ore mining. This will ensure that all mineral resources mined during this 

period are converted to Proven mineral reserves, thereby minimising geological risks 

during this crucial payback period. 

¶ Implement database management software to manage and monitor sampling QA/QC 

programmes. This system will flag batches that are beyond the threshold limits and 

allow for immediate remedial action. Also, where there is evidence of positive or 

negative drifts, the laboratory can be notified to calibrate their equipment more 

regularly. 

¶ Research the implementation of Leapfrog Implicit modelling of geological and 

geostatistical domains during grade-control modelling. This will allow for quick and 

efficient updating of the geological models when turnaround times are crucial. 

¶ Undertake a geostatistical study to determine the optimum drill spacing for grade-

control modelling. Optimum drill spacing will assist with time and costs during mine 

production. 

¶ Research the correlation between the results from a mobile X-ray fluorescence (XRF) 

scanner and those from a laboratory. This will be useful for grade-control sampling 

and modelling as follows: 

o If there is a reliable proxy between the Cu and Au grades in the deposit, then the 

XRF readings for Cu can be used as a proxy for anticipating the Au grades.  

o If a reliable proxy can be established, this will facilitate quick and cost-efficient 

turnaround times for grade-control assays. 

1.6 MINERAL RESERVE AND MINE PLANNING 

1.6.1 Mineral Reserve Estimates 

The process to develop the Mineral Reserve estimate for the RVP was as follows: 

¶ The open-pit optimisation has been undertaken on the Measured and Indicated 

Resources only. 

¶ The geological losses in the block model allow for a 2.5 % loss on Measured 

resources and a 3.5 % on Indicated resources.  

¶ The grades and tonnes of the mineral resource model have been modified by 

mining/geological recovery and mining dilution based on orebody geometry and 

mining methodology. The mining model contains undiluted ore tonnes and ore grade. 

Owing to the massive nature of both the Colnic and Rovina orebodies, fixed dilution 

and recovery percentages of 2 % and 97.5 %, respectively, were applied in the 

Whittle optimisations. 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 46 of 536 

¶ The Whittle suite of optimisation software was used to perform the pit optimisations. 

Whittle is an accepted industry optimisation tool. A range of operating costs and 

production parameters were applied. The source of the parameters is summarised 

below, along with the source of the information: 

o A base gold price of US$1,500/oz with a government royalty of 6.0 % of the 

revenue. This resulted in a net gold price of ~US$1,382.50/oz at the Colnic pit 

and ~$1,277.88/oz at the Rovina pit. The difference is due to the net smelter 

return (NSR) calculations, which differ for each area.  

o A base copper price of US$3.00/lb with a government royalty of 5.0 % of the 

revenue. This resulted in a net copper price of ~US$5,089.83/t for both pits.  

o Pit slope inter-ramp angles ranging from 44.0° to 49.9°, depending on the pit 

slope geometry. The resulting overall pit slope angles account for access ramps 

where applicable.  

o Gold recovery ranging from 77.6 % to 85.5 %, depending on the mining area and 

the ore type being processed. 

o Processing throughput of 7.2 Mt/a. 

o The Ownerôs mining fleet capital and operating costs are based on budget pricing 

submissions from various European original equipment manufacturers (OEMs), 

and all costs have been converted to United States dollars. 

o An average annual processing cost per tonne of ore, inclusive of general and 

administration costs and overland haulage.  

A sensitivity assessment was done on gold prices of US$1,400/oz and US$1,700/oz. A 

scenario assessment with a gold price of US$2,500/oz was also done to determine the 

surface infrastructure boundaries required to ensure that no potential future resource is 

sterilised. This indicated that the optimal shell inventory (i.e. the size and shape of the 

optimal shell and, therefore, the ore and waste generated) was robust for all mining areas.  

Optimal shells were selected for each deposit, and these were then used as the basis for the 

ultimate pit designs. The shell selection criteria were conservative and were based on a gold 

price of US$1,500/oz and a copper price of US$3.00/lb. 

Various cut-off grades were applied, based on projected incremental revenue per tonne and 

high-grade and low-grade stockpiles were generated based on a two-stage pit design with 

pushbacks to ensure that optimal revenue is delivered in the early life of mine (LOM). 

Table 1.5 summarises the Mineral Reserve Statement based on the work detailed above, 

undertaken as part of the RVP. 

  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 47 of 536 

Table 1.5: Rovina Valley Project Mineral Reserve Statement Summary 

Deposit Classification 
Tonnage  

(Mt) 

Au 

Grade (g/t) 

Cu  

Grade (%) 

Au 

(koz) 

Cu 

(t) 

Colnic 
Proven 24.27 0.64 0.11  500.5 26,860.9 

Probable 49.49 0.52 0.08  828.7 41,004.7 

Rovina 
Proven 24.01 0.32 0.28  247.8 67,469.3 

Probable 35.62 0.22 0.20  249.5 72,896.1 

Total 
Proven 48.28 0.48 0.20  748.3 94,330.2 

Probable 85.11 0.39 0.13  1,078.2 113,900.8 

Grand Total Proven + Probable. 133.40 0.43 0.16  1,826.5 208,231.0 

NOTE: All tonnes quoted are dry tonnes. Differences in the addition of deposit tonnes to the total displayed is due 

to rounding. 

 

The Mineral Reserve estimate has been classified and reported in accordance with the 

Canadian National Instrument 43-101, ñStandards of Disclosure for Mineral Projectsò of June 

2011 (NI 43-101), and the classifications adopted by the CIM Council in November 2010. 

Furthermore, the Mineral Reserve classifications are also consistent with the ñAustralasian 

Code for Reporting of Exploration Results, Mineral Resources and Ore Reservesò of 2012 

(JORC Code) as prepared by the Australasian Joint Ore Reserves Committee comprising 

representatives from the Australasian Institute of Mining and Metallurgy, the Australian 

Institute of Geoscientists, and the Minerals Council of Australia, with the minor exception that 

the JORC Code refers to Ore Reserves while NI 43-101 refers to Mineral Reserves. 

The RVP Mineral Reserve estimate is not at this stage materially affected by any known 

environmental, permitting, legal, title, taxation, socio-economic, marketing, political, or other 

relevant issue. Furthermore, the estimate of Project Reserves is not materially affected by 

any known mining, metallurgical, infrastructure, or other relevant factor. 

DRA is confident that sufficient geological work has been undertaken, and sufficient 

geological understanding gained, to enable the construction of an orebody model suitable for 

the derivation of Mineral Resource and Mineral Reserve estimates. DRA considers that both 

the modelling and the grade interpolation have been carried out in an unbiased manner and 

that the resulting grade and tonnage estimates should be reliable within the context of the 

classification applied. In addition, DRA is not aware of any metallurgical, infrastructural, 

environmental, legal, title, taxation, socio-economic, or marketing issues that would impact 

on the Mineral Resource or Mineral Reserve statements as presented. 

1.6.2 Mining Methods, Mining Equipment and Infrastructure 

1.6.2.1 Introduction 

A LOM schedule has been developed to supply one processing plant for the full LOM. The 

processing plant has a planned throughput of 7.2 Mt/a (Colnic pit and then Rovina pit) and a 

LOM of 16 years, excluding the Colnic low-grade stockpile. The LOM schedule considers the 

in-pit and stockpile blending requirements during the life of each pit, as well as the 

changeover from Colnic to Rovina ore supply to the processing plant. 
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The Ownerôs mining fleet will be responsible for all mining-related earthmoving activities. 

All deposits will be mined utilising conventional truck and shovel methods to supply ore to 

the run of mine (ROM) tip and waste to the respective pitôs waste crushing and conveying 

station, which will transport the waste to the Colnic stockpile area and backfill the Colnic pit. 

Most of the ore and waste materials will be drilled and blasted as there is a nominal amount 

of free dig/oxidised materials.  

Free-dig and blasted waste will be loaded with 200 t class hydraulic backhoe excavators, 

hauled with 90 t haul trucks, and stockpiled at designated waste stockpile locations, which 

will be systematically dozed and levelled to allow the stockpiles to be raised in accordance 

with the design parameters. 

Free-dig and blasted ore will be loaded with 200 t class hydraulic backhoe excavators and 

hauled with 90 t haul trucks to the plant feed ROM pad. There the ore will either be direct 

tipped into the crushing facility or placed on the ROM pad stockpile areas, depending on the 

grade control strategy being applied.  

The project is to be mined utilising proven drilling, blasting and earthmoving equipment 

operated by an experienced Ownerôs team and well-trained workforce.  

Owing to the significantly higher elevation and limited capacity of the Colnic waste storage 

facility, a waste-only crushing and conveying system will be installed for waste transportation 

only during the operational life of the Colnic pit. This crushing and conveying system will be 

reclaimed at the end of the Colnic pitôs life and reused for both waste and ore batched 

transportation to the Colnic backfill site and the Colnic ROM pad position from Year 9 until 

the end of the Rovina pit life. 

The Colnic pit will commence production first as it has the best incremental value per tonne 

and as such will assist in delivering higher mill feed grades early in the project life. 

Approximately six to seven months of pre-stripping will be required to expose sufficient ore 

to maintain a constant ore feed of 7.2 Mt/a post commissioning and the planned process 

plant feed build-up.  

The mining of the two deposits runs for a period of approximately 16 years based on the 

current production schedule and design parameters.  

The peak production requirements of the total mining fleets have been capped at an 

estimated 27.4 Mt/a (total material movement). 

1.6.2.2 Project Design and Operation 

1.6.2.2.1 Slope Design 

The preliminary pit slope design parameters below were provided by KCB. The slopes were 

provided based on the weathering codes within the block model (i.e. oxide/transition/fresh). 

The preliminary design parameters are detailed in Table 1.6. 
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Table 1.6: Colnic and Rovina Slope Design Parameters 

Area 

Bench 

Face 

Angle 

Bench 

Height  

Berm 

Width  

Maximum 

Inter-Ramp 

Height  

Maximum Height 

Width Geotechnical 

Berm if No Ramp  

Geotechnical 

Berm Width  

Ramp 

Width  

Inter-Ramp 

Angle  

degrees m m m m m m degrees 

Controlled 

Blasting Area 
65 24 9 120 120 25 28 49.9 

Overburden 33 3 9      

 

It is important to note that these preliminary slope angle design parameters may be subject 

to changes based on the 2020 geotechnical and geohydrological studies currently being 

undertaken by KCB. The final summary results for most of the Colnic pit BFA increased from 

65° to 70°. 

1.6.2.2.2 Processing Recoveries and Costs 

Processing costs and recoveries for each metallurgical domain were received from DRA and 

modelled in 3D using the ESM geological model for each of the domains of the open pit 

deposits.  

1.6.2.2.3 Financial Parameters 

The gold price and discount rate used in the optimisations are summarised in Table 1.7.  

Table 1.7: Optimisation Financial Parameters 

Parameter Unit Colnic Rovina 

Discount Rate % 10  10  

Base Price:    

Gold US$/oz 1,500 1,500 

Copper US$/lb 3.00 3.00 

Government Royalty:    

Gold % 6.0 6.0 

Copper % 5.0 5.0 

Processing Cost US$/t ROM 9.77 7.53 

Net Price:    

Gold US$/g 44.448 41.085 

Copper US$/t 5,089.83 5,089.83 

 

1.6.2.3 Bench Height Selection 

1.6.2.3.1 Motivation for Bench Height Analysis 

The geological resource block model was generated on a parent block cell size of 10 m × 

10 m × 12 m (X, Y and Z, respectively) for both the Rovina and Colnic pits.  
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1.6.2.3.2 Ore Dilution and Ore Loss 

A 2 % dilution and 2.5 % loss were assumed because the ore domains are continuous and 

will be clearly delineated and marked. Sampling of blast holes would be the basis for grade 

control in this analysis. The accuracy of the resulting ore/waste boundary is limited by the 

resolution of the grade control, which is a function of the density of the drilling pattern. The 

lower the flitch height, the smaller the pattern, the smaller the distance between ñore holesò 

and ñwaste holesò and hence the smaller the potential for ore loss and/or ore dilution. These 

dilution and loss percentages are accepted as being in line with smaller flitch heights such 

as the 6 m flitches associated with this mining operation. 

1.6.2.3.3 Colnic Shell Selection Run 29 

By selecting Shell 26 of Run 29, the total waste mined was limited to 108.6 Mt and ore to 

73.2 Mt at an average gold grade of 0.57 g/t and an average copper grade of 0.09 %. This is 

necessary due to the limited capacity of the co-disposal storage facility, which at this stage 

was estimated at approximately 180 Mt. Whittle Optimisation results for this are shown in 

Figure 1.1. 

 

 

Figure 1.1: Colnic Whittle Analysis 

 

1.6.2.3.4 Rovina Shell Selection Run 8 

By selecting Shell 32 of Run 8, the total waste mined was limited to 125.9 Mt and ore to 64.3 

Mt at an average gold grade of 0.25 g/t and an average copper grade of 0.22 %. This is 

necessary due to the limited capacity of the Colnic pit backfill co-disposal storage facility, 

which at this stage was estimated at approximately 190 Mt. Whittle Optimisation results for 

this are shown in Figure 1.2 
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Figure 1.2: Rovina Whittle Analysis 

 

1.6.2.3.5 Shell Selection Summary 

The inventories of the selected shells are summarised in Table 1.8. 

Table 1.8: Summary of Selected Shells 

Area 
Pit Shell 

No. 

Discounted Cash 

Flow (Specified)  

Indicative 

Profit  
Waste  Ore  Au Mined Grade 

US$ million US$ million Mt Mt t g/t 

Colnic 26 523.03 785.64 108.63 73.24 41.48 0.57 

Rovina 32  286.36  389.79  125.92  64.29  6.22  0.25  

 

1.6.2.4 Project Design 

All the pit designs were developed using the Deswik.CAD suite of software packages. They 

were based on the optimal shells selected and utilised the latest ESM resource block models 

that have been reviewed and signed off by CCIC MinRes.  

The models were coded with appropriate batter angles, berm widths, bench, and stack 

heights for different rock/material types for each deposit. These slope design parameters 

were based on the geotechnical design criteria provided by KCB as used in the open-pit 

optimisation (see Table 1.6). 
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The criteria for pit and waste stockpile ramp designs were based on the width and turning 

circle of 90 t dump trucks, as this size truck is likely to be used as the OEM trucking fleet. 

Ramp gradients are 10 %. Wherever possible, the ramp exits were located at the closest 

possible distance to the waste storage facilities to minimise ex-pit haulage.  

A minimum mining width of 20 m is maintained. 

1.6.2.4.1 Haul Roads 

Where possible, existing haul roads will be used for ore and waste. However, a number of 

temporary haul roads will be required during the LOM of both pits. All haul roads have been 

laid out on the overall site plans.  

1.6.2.4.2 Pit Designs 

The RVP area consists of two mining areas containing one pit each. These are the Colnic pit 

in Figure 1.3 and the Rovina pit in Figure 1.4. 

 
Figure 1.3: Colnic Pit 

 
Figure 1.4: Rovina Pit 
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1.6.2.5 Scheduling Results 

The scheduling results are summarised in Figure 1.5, which depicts the RVP combined LOM 

schedule. The results show that the schedule is a practical solution that targets value and 

meets all mining and processing goals monthly. The key features of the final base case 

schedule include the following: 

¶ The requirement of 10.71 Mt of pre-strip material movement over six months of pre-

stripping in the Colnic mining area.  

¶ The requirement for the Rovina pit to be pre-stripped while the Colnic high-grade 

stockpiles are being depleted. The pre-strip requirement for the Rovina pit is 

14.05 Mt. 

¶ The requirement that a maximum annual materials movement of 27.3 Mt be 

maintained throughout each production year. The two front-end loaders (FELs) can 

be utilised to assist in achieving this production performance when planned 

maintenance and breakdowns would impede achieving this total productivity. 

 

Figure 1.5: Total Project Material Movements for LOM 

 

1.6.2.6 Equipment Fleets  

The scheduling in XPAC is driven by the excavating capability during each period (i.e. the 

product of the number of excavators and their productivity). 

For scheduling purposes, it was assumed that three 200 t excavators with 12.5 m3 buckets 

would be deployed on both waste and ore production. These excavators will be loading rigid 

dump trucks with a payload capacity of 90 t. The first principal productivity calculations for 
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determining period-by-period material movement were based on 200 t excavators and 90 t 

rigid dump trucks, which will be allocated to each mining area, taking cognisance of the 

hauling routes that each fleet will use. The envisioned excavator fleet deployment is shown 

in Figure 1.6. 

 

Figure 1.6: LOM Excavator Fleet 

 

1.6.2.7 Excavator Productivity 

Excavator productivity varies with the two loader types as indicated in Table 1.9. 

Table 1.9: Loaders Productivity 

Loader Type Truck Type Annual Capacity Unit 

Hydraulic Excavator 230 t ï 12 m³ DT 90 t 9,874,851 t/a 

FEL 10 m³ DT 90 t 4,240,989 t/a 

 

During the first four months of operation, the loader productivity is reduced to reflect 

commissioning, shift ramp-up, and the ramping up of each operatorôs skills level. 

1.6.2.8 Waste Rock Stockpiles 

The placement of the waste rock stockpiles is constrained and should be optimised to limit 

hauling and conveying distances over the LOM. These optimisation results are shown in 

Figure 1.7 and Figure 1.8 for waste rock and ore, showing the haul distances for ore and 

waste for Colnic to the Colnic waste storage facility and Rovina to the north of the Colnic 

waste storage and then backfilling of the Colnic Pit. The Rovina waste and ore will be batch-

conveyed from the Rovina crushing station to the ore ROM pad and the Colnic backfill 

stockpile. The Rovina low-grade will use the depleted Colnic high-grade stockpile area once 
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it is empty. Owing to its location, road hauling of the Rovina low-grade is planned but this 

may be optimised to conveying if not cost prohibitive. 

 

Figure 1.7: Weight Averaged One-Way Haul Distances ï Total Mine Waste 

 

 

Figure 1.8: Weight Averaged One-Way Haul Distances ï Total Mine Ore 

 

1.6.2.9 Waste Management Facility ï Conveyors and Infrastructure. 

The Colnic waste will be hauled to the waste crushing facility situated along the haul road to 

the ore crushing pad. Waste will be tipped into the receiving bin and fed from the bin via an 

apron feeder to the semi-mobile crushing station.  
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The waste passes over a vibrating grizzly feeder (VGF) cutting at a 450 mm particle size, 

with the oversize reporting to a C200 jaw crusher and the undersize reporting directly to the 

waste extraction conveyor. The jaw crusher product (ī450 mm) also reports to the extraction 

conveyor. 

The crushing system has an average capacity of 3,891 t/h and can handle up to 5,000 t/h 

peaks. 

Table 1.10 highlights the key parameters included in the crusher selection process, and 

Figure 1.9 shows the general arrangement (GA) and flow of waste material through the 

tipping and crushing process. 

Table 1.10: C200 Waste Crusher System Key Parameters 

C200 Crusher Parameters Description Unit Value 

Maximum product size  mm 450 

Design percentage passing ± 5 %  % 77 

VGF undersize  t/h 2,743 

Crusher feed  t/h 817 

Closed crusher size  mm 300 

Operational efficiency  % 80% 

C200 crushing throughput t/h 1,148 

C200 crusher production  t/h 3,891 

 

 

Figure 1.9: Waste Crusher GA and Flow 

 

The crushing system waste stream (see Figure 1.10) is transferred via the extraction 

conveyor (CV-00) to the waste facility conveyor system. The waste facility conveyor system 

has a total of five conveyors and a telescopic spreader/stacker, scheduled in the capital 

costing according to the waste facility building process.  

The first three conveyors in the system (CV-01, CV-02 and CV-03) have an average design 

capacity of 3,891 t/h. The last conveyors in the system (CV-04 and CV-05), as well as the 
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spreader/stacker, have an average design capacity of 4,800 t/h to cater for plant tailings 

added at the transfer point between CV-02 and CV-03. 

 

Figure 1.10: Waste Conveyor System Schematic 

 

A comprehensive request for budget pricing (RFBP) process was conducted to obtain pricing 

for the capital costing and scheduling aligned with the waste facility planning and design. 

Some key items addressed during design: 

¶ Skid-mounted stringer sections that are 2.4 m long to ensure ease of movement and 

extension of conveyors 

¶ Standardisation of conveyor drive units to minimise spares keeping 

¶ Standardisation of the class of belting to minimise spare quantity 

¶ Track-mounted telescopic spreader stacker to facilitate final waste storage facility 

construction with dozer assistance 

The waste facility conveyor and semi-mobile crusher system will be utilised for the life of the 

Colnic pit mining. Once mining of the Rovina pit commences, these crusher and conveyor 

systems will be reclaimed and installed (reused) from the Rovina pit to be able to backfill the 

Colnic pit with Rovina waste and rougher tailing. This move will be done once the waste 

handling facility has reached the design limit. The timing of the move can, however, be 

optimised during the LOM planning process. 

Once the crusher and conveyor systems have been moved to the Rovina pit position, the 

system will be utilised for both ore and waste in a batching regime. Ore will be conveyed to 

the existing plant ROM tip crushing system with a diversion chute arrangement. Waste will 

be conveyed via the same system to backfill the Colnic pit. 
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The system design in the Rovina pit configuration has been adapted to handle both waste 

and ore and will have a capacity of 4,800 t/h. This is possible as the conveyors in this 

configuration have lower inclinations and the system will also require less absorbed power. 

1.7 METALLURGICAL TEST WORK AND PROCESS DESIGN 

1.7.1 Metallurgical Test Work 

Comprehensive metallurgical test work has been conducted over the years on the composite 

samples of the Rovina Valley orebodies to support the studies conducted in 2010, 2012 and 

the latest PEA conducted in 2019. Historical work included preliminary evaluation of 

grindability, mineralogical gold deportment, geometallurgical populations and mineralogy, 

and bench-scale flotation (batch and locked cycle). In 2019, a column flotation pilot 

campaign was conducted on three composite samples representing the Colnic K1 domain, 

Rovina domain and Colnic K2K3 domain. Since all historical test work conducted to support 

the process flowsheet was based on composite samples only, SENET, therefore, proposed 

a comprehensive metallurgical test work programme to establish the degree of comminution 

characteristics within the ore domains, solid-liquid separation, and transport moisture limits 

tests for filter cake conveying and stacking.  

It should be noted that the flotation or recovery variability and concentrate solid-liquid 

separation test work could not be conducted due to a lack of samples; therefore, it was 

agreed that the column flotation pilot plant results would be used for the flotation plant 

design. The cleaner tails solid-liquid separation results will be applied for the concentrate 

equipment design. 

Table 1.11 outlines a summary of the test work results. 

Table 1.11: Summary of Test Work Results 

Test Work Outcome 

Comminution The comminution test work was performed in two phases: 

¶ Phase 1 comminution test work (Bond Ball Work index (BBWi), Bond Abrasion index (Ai), 

SAG Mill Comminution (SMC)) on variability samples 

¶ Phase 2 comminution test work (BBWi, BRWi, Ai SMC) on composite samples 

The results indicated that the Rovina orebody can be classified as moderately hard to very 

hard, and medium abrasive to abrasive. Therefore, the energy requirements for crushing and 

milling are expected to be high. Liner wear and media wear are also expected to be high. The 

A × b values indicate that the Rovina ore is a good candidate for Semi Autogenous Grinding 

(SAG) milling.  

 

From the test work results, Orway Mineral Consulting (OMC) selected the following values for 

the design of the comminution circuit. It should be noted that since no Crushability Work index 

(CWi) test work was conducted on the Rovina ore, the Colnic ore results have been applied in 

the design. 

Colnic ore: 

¶ BBWi average  18.1 kWh/t  

¶ BRWi average  18.4kWh/t  

¶ Ai average  0.323  

¶ CWi average  15.9 kWh/t  

¶ A × b average  26 
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Test Work Outcome 

Rovina ore: 

¶ BBWi average  15.9 kWh/t  

¶ BRWi average  14.3 kWh/t  

¶ Ai average 0.285 

¶ CWi average  N/A 

¶ A × b average  25 

Head Assays Multi-head assays show that the Colnic orebody has a high gold content (averaging 0.62 g/t) 

and low copper content (averaging 0.10 %).  

The Rovina orebody shows a low gold content (averaging 0.23 g/t) and high copper content 

(averaging 0.26 %)  

Mineralogy Sulphide mineralogy consists primarily of pyrite and chalcopyrite with minor amounts of 
pyrrhotite in both the Colnic and Rovina units. Of note, is the ratio of pyrite to chalcopyrite, 
which ranges from 8.1 in Rovina up to 18.6 in Colnic. Limited mineralogy indicates gold 
population as fine-grained particles occurring as native gold, attached, or locked in sulphides 
and also locked in silicates. 

Eriez Column 

Flotation Pilot 

Plant Results 

The results from the Eriez pilot plant are summarised below: 

 

¶ Colnic Ore: 
 

¶ Gold recovery range:  77 % to 86%  

¶ Gold concentrate grade range:  83 g/t to 111.4 g/t  

¶ Copper recovery range:  92.4 % to 94.7 %  

¶ Copper concentrate grade range:  21.13 % to 22.60 %  

 

¶ Rovina Ore: 
 

¶ Gold recovery range:  70.6 % to 75.7 %  

¶ Gold concentrate grade range:  10.7 g/t to 13 g/t  

¶ Copper recovery range:  94 % to 95.5 %  

¶ Copper concentrate grade range:  19.1 % - 22.65 % 

 

IsaMillTM Fine 

Grind Test Work 

(Signature Plot 

Test Work) 

Since the selected flotation circuit involved fine milling the rougher concentrate, it was 

imperative that IsaMill signature plot test work be conducted to determine the power 

requirements for fine milling the concentrates from P80 75 µm to P80 13.5 µm. However, there 

were no flotation concentrate samples available to conduct the fine milling test work. To give an 

indication of the power requirements for fine milling, IsaMill signature plot test work was 

conducted on ROM samples of the Colnic and Rovina Valley samples. The test work indicated 

power requirements of 76.1 kWh/t and 61.2 kWh/t for the Rovina ore and Colnic ore, 

respectively. The values were on the higher side; this was due to the fact that the test work was 

done on ROM samples not concentrate. The ROM material would have gangue, which is 

difficult to fine mill. 

Thickening and 

Rheology 

Thickening and rheology test work conducted on the column flotation pilot plant tails slurry 

showed that the ore settles easily, and the following was determined: 

¶ Scavenger Tails: 
 

¶ The flocculant SNF AN905 SH gave better overall performance and was able to 
produce clear supernatant liquor at 25 g/t to 35 g/t. 

¶ The optimum feed well density was 17.5 % w/w to 25 % w/w. 

¶ The dynamic thickener achieved an underflow density of 57 % to 64 %. 

¶ The solids flux rate was 0.578 t/h/m2 to 0.698 t/h/m2.  

¶ The apparent viscosity range was 6.47 Pa·s (at 5 s-1 shear rate) to 0.17 Pa·s (at 
1,000 s-1 shear rate).  
 

¶ Cleaner Tails: 
 

¶ The flocculant SNF AN905 SH at a consumption range of at 40 g/t to 50 g/t gave 
better overall performance and was able to produce clear supernatant liquor.  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 60 of 536 

Test Work Outcome 

¶ The optimum feed well density was 20 % w/w to 25 % w/w. 

¶ The dynamic thickener achieved an underflow density of 57 % to 63.5 %. 

¶ The solids flux rate was 0.649 t/h/m2 to 0.897 t/h/m2.  

¶ The apparent viscosity range was 4.31 Pa·s (at 5 s-1 shear rate) to 0.12 Pa·s (at 
1,000 s-1 shear rate).  

Filtration and 

Transportable 

Moisture Limits 

Filtration and transportable moisture limit test work was conducted on thickened slurry from the 

column flotation pilot plant tails, and the following was determined: 

¶ Scavenger Tails: 
 
o The feed density was 50 % w/w. 
o The filtration rate range was 156.6 kg/h/m2 to 183.49 kg/h/m2.  
o The filter cake moisture range was 13.7 % to 14.5 %. 
o The filter cake thickness range was 54.2 mm to 57 mm. 
o The transportable moisture limit values range from 15 % to 16.5 %. 

 

¶ Cleaner Tails: 

 

o The feed density range was 57 % w/w to 60 % w/w. 
o The filtration rate range was 157.26 kg/h/m2 to 206 kg/h/m2.  
o The filter cake moisture range was 13.7 % to 16.6 %. 
o The filter cake thickness range was 51.9 mm to 57.4 mm. 
o The transportable moisture limit values range from 10.4 % to 17 %. 

 

The filtration test work compared pressure filtration against vacuum filtration. Vacuum filtration 
generally gave a higher moisture content compared to pressure filtration. Pressure filtration 
was, therefore, selected as the preferred filtration technology. 

Acid Base 

Accounting 

(ABA) and Net 

Acid Generation  

The ABA and net acid generation tests were conducted on the column flotation pilot plant tails 

slurry and the following was determined: 

¶ Scavenger Tails are non-acid generating, and their disposal will not produce acidity or 
significant metal leaching (ML). 

¶ Cleaner Tails, however, are strongly acid generating, will apparently oxidise readily, 
and will represent a high risk for the generation of acidic drainage containing 
significant metal. 

 

The tests showed that if the scavenger and cleaner tailings are not kept separate in the 
processing plant, then the combined tailings will be acid generating and would not only 
represent a risk to the quality of water draining from the waste facility, but could also increase 
the risk of an earlier onset of ARD from the co-deposited waste rock. 

 

A mineralogical analysis was performed on the tailings samples. With respect to ARD, the 
minerals of interest are the sulphides providing the potential for acid generation and those 
minerals capable of neutralising the acidity generated by sulphide oxidation. Pyrite is the 
dominant sulphide present, with lesser but significant quantities of chalcopyrite and pyrrhotite. 

 

 

1.7.2 Flowsheet Development 

The Rovina Valley process plant flowsheet was developed from the interpretation of the 

results of various test work programmes conducted by SGS Lakefield, Eriez and Pocock 

laboratories on samples from the Colnic and Rovina porphyry orebodies. The flowsheet 

comprises primary crushing and stockpiling, milling (SAG, ball and pebble crushing), 

roughing and scavenger flotation, concentrate regrind, three-stage cleaning, concentrate 

dewatering and bagging, tails dewatering and dry stacking. 
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1.7.3 Process Design 

The proposed process plant design is based on a well-known and established conventional 

concentrator plant flowsheet with major unit operations selected based on their suitability for 

the duty, reliability and ease of operation and maintenance. 

Table 1.12 outlines the key process design criteria developed for the Rovina Valley selected 

flowsheet/processing route, which is shown in Figure 1.11. 

Table 1.12: Summary of Key Design Criteria 

Parameter Unit 
Value 

Source 
Colnic Open Pit Rovina Open Pit 

OPERATING SCHEDULE  

Plant       

Throughput Mt/a 7.2 7.2 Client 

Crushing         

Overall Utilisation/Availability % 70 70 SENET/Industry 

Annual Operating Hours h 6,171 6,171 Calculated 

Primary Crushing Product Size P80 mm 150 150 OMC 

Milling         

Overall Utilisation/Availability % 91 91 SENET/OMC 

Annual Operating Hours h 8,000 8,000 Calculated 

Mill Circuit Product Size (P80) µm 75 75 Test work 

Concentrate Regrind Product Size 

(P80) 
µm 13.5 13.5 Test work 

PRODUCTION SCHEDULE  

Copper Production         

Overall Head Grade ï LOM % 0.10 0.24 DRA Mining 

Overall Recovery ï LOM % 88.5 92.5 SENET/Test work 

Overall Product Grade ï LOM % 20.3 22.1 SENET/Test work 

Gold Production  

Head Grade ï LOM g/t 0.62 0.26 DRA Mining 

Overall Recovery ï LOM % 80.0 78.8 SENET/Test work 

Product Grade ï LOM g/t 65.87 22.92 SENET/Test work 

FILTRATION 

Scavenger Tails Filter Cake Moisture 

Content 
% 14.5 14.5 Test work 

Cleaner Tails Filter Cake Moisture 

Content 
% 14.5 14.5 Test work 

Concentrate Filter Cake Moisture 

Content 
% 8.5 8.5 Test work 
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Figure 1.11: Process Flowsheet
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1.8 WASTE MANAGEMENT FACILITY 

Geotechnical and geochemical test programmes have been undertaken on samples of 

tailings produced from a flotation test programme carried out in 2018 (ERIEZ 2018). It is 

anticipated that two tailings products will be produced from the process plant:  

¶ A cleaner tailings stream 

¶ A rougher-scavenger tailings stream 

Geochemical testing has shown that the cleaner and rougher-scavenger tailings are strongly 

PAG and Non-PAG, respectively. These materials will therefore be transported separately to 

the waste storage facility by means of conveyors and will be placed in separate designated 

areas of the waste storage facilities. It is anticipated that the majority of the rougher-

scavenger tailings stream will be mixed on-conveyor with waste rock prior to placement. 

Mixing the Non-PAG tailings with the predominantly PAG waste rock will provide several 

geochemical benefits and will lower the risk of acid generation and associated metal 

leaching from the waste rock at least in the short to medium term, allowing rehabilitation of 

the facility to prevent risks of ARD in the long term. Production waste rock is anticipated to 

be crushed prior to transport to the waste storage facilities by conveyor.  Separate storage of 

the PAG cleaner tails will allow full containment, collection and treatment of ARD that will 

likely be produced. 

The waste from the Colnic pit and Rovina pit will be stored in two waste management areas:  

¶ Co-Disposal Facility (CDF) ï Designed to maximise capacity for storage of tailings 

and waste rock from the Colnic pit and the Rovina pit, within the given permitted 

boundary. Will receive the following: 

o All cleaner tailings sourced from both the Colnic pit and the Rovina pit. 

o Co-mingled rougher-scavenger tailings and waste rock sourced from the Colnic 

Pit and the Rovina Pit, from Year -1 to Year 9. 

¶ Colnic Pit Infill ï Designed to store the remaining waste rock and rougher-

scavenger tailings produced from the Rovina Pit, from Year 10 to Year 16. 

The general arrangement of the waste management facilities is shown in plan in Figure 1.12. 

The CDF configuration extends north-south between the Rovina pit and Colnic pit and stores 

cleaner and co-mingled waste on an annual basis to accommodate the production schedule. 

The geometry of the CDF footprint was constrained to an area already permitted by ESM, 

bounded by the access and haul road alignments, and was developed with a design 

philosophy to store all cleaner tailings in one area. Underdrains will be constructed in stream 

beds within the footprint of the CDF to collect groundwater seepage and precipitation 

infiltration, and thereby draw down the phreatic surface within the CDF. 

The Colnic Pit will be backfilled with co-mingled rougher-scavenger tailings and waste rock 

once the storage capacity of the CDF is reached, following Year 9. Cleaner tailings will 

continue to be stored at the CDF during this period. The geometry of the Colnic Pit infill was 

developed to allow for the return of the Rovina Valley drainage to its natural course at project 

closure; a commitment made by ESM in project permitting. To achieve this arrangement, the 

facility was designed to allow for a 20 m wide channel to pass through the facility, and with 

slopes that mesh well with the natural topography at closure. 
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Figure 1.12: Waste Management Facilities ï Plan
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1.9 HUMAN RESOURCE AND OPERATIONAL READINESS 

1.9.1 Human Resources 

The ESM human resource element is a very vital part of ensuring the operational success of 

the RVP. Significant consideration has been given in the recruitment strategy to ensure a 

seamless transition between commissioning and normal operation. ESM also recognises the 

necessity for the operation to employ a sustainable localisation plan within the Rovina Valley 

mine area and nationally, and as such part of the policy is to recruit locally as far as 

practicable and implement a skills development plan for Romanian nationals with focus on 

those local to the mine site.  

In order to effectively manage the operations for the RVP, a labour schedule was drawn up 

to include labour for mining, process plant and administration duties, and to describe the 

labour complement that will be required for the RVP. 

1.9.2 Overall Mine Management Structure 

Figure 1.13 shows the overall management structure proposed for the RVP. The mine 

management will be structured in five main departments: the process plant, mining, finance 

and material, human resources, and the environmental departments. All the respective 

departmental managers will report to a general manager, who will be responsible for the 

mineôs overall operation.  

 

Figure 1.13: Overall Mine Management Structure 

 

The process plant division will include a labour complement for the following: 

¶ Mill Operations 

¶ Mill Maintenance and Engineering 

¶ Mill Metallurgy  

The mining division will include the following departments: 

¶ Mine Management 

¶ Open-Pit Engineering 

¶ Geology and Grade Control 
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¶ Mining Technical Services  

¶ Mine Planning 

¶ Mine Supervision 

¶ Mining Operations  

The mining complement changes according to the strip ratio and grade distribution during 

the mining operation duration of the Colnic pit and then Rovina Pit. These changes are 

reflected in Figure 1.14. 

 

Figure 1.14: Rovina Valley Mining Complement 

 

The finance and materials division will include the following personnel: 

¶ Manager ï Finance and Administration 

¶ Senior Administrative Assistant 

¶ Senior Accountant ï Supervisor 

¶ Accountant 

¶ Manager ï Purchasing and Logistics 

¶ Materials Management Superintendent 

¶ Senior Logistics Officer 

¶ Senior Purchasing Officer 

¶ IT Coordinator 

¶ IT Assistant 

The human resources division will include the following personnel: 

¶ Manager ï Human Resources 

¶ Human Resources Officer 

¶ Community Relations Coordinator 

¶ Manager Health, Safety and Training 

¶ Senior Officer ï Health, Safety and Training 

¶ Training Foreman 

336 348 352 360 352 360 348
312

284

328 332
312 312 316 324

207

58
34

0

50

100

150

200

250

300

350

400

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

L
a

b
o

u
r 

Mining Years 

Rovina Valley Mining Compliment

Mine Staff Labour Hourly Labour Operations Total Labour



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 67 of 536 

¶ Nurse 

¶ Assistant Nurse 

The environmental division will include the following personnel: 

¶ Environmental Manager 

¶ Environmental Officer 

Table 1.13 gives a summary of the total labour complement, while Figure 1.15 shows the 

overall labour distribution as a percentage per division. 

Table 1.13: Total Average Labour 

Distribution Number Percentage 

Mining Operations 332 75 % 

Process Plant 84 19 % 

General and Administration 27 6 % 

Total 443 100 % 

 

 

Figure 1.15: Total Labour Distribution 

 

1.9.3 Operational Readiness 

An Operational Readiness Plan (ORP) is recognised as a key factor in the successful 

delivery of capital projects. The ORP guides the organisation from the conceptual phase 

through design, construction, commissioning, ramp-up and steady-state operations by 

addressing all the aspects required to implement a successful operation. These include 

developing systems, programmes and materials required for start-up, maintenance systems 

and operational manuals. Training programmes linked to the personnel ramp-up, hands-on 

training, systems roll-out, commissioning planning and production ramp-up. The preparation 

Rovina Valley Labour Distribution

Mining Operations Process Plant General and Administration



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 68 of 536 

of operational systems and procedures, such as safe work instructions to ensure that the 

plant can be operated in an efficient and safe manner, must be planned for. 

The purpose of an implemented ORP is to mitigate risks during the transitional period from 

project to an operating asset. Risks are mitigated by early identification of operational 

alignment and asset management issues. The mitigation includes developing clear staffing 

dates to ensure sufficient time for operations, maintenance and support groups to be trained 

and ready to operate on functioning and implemented systems, processes and procedures. 

The ORP spells out how the project will be phased into the operating business. It describes 

what will be done, how it will be done, in what sequence it will be done, and who will do it. 

The ORP can be split into four main categories: 

¶ Business Readiness 

¶ Commissioning Readiness 

¶ Maintenance Readiness  

¶ Processing Readiness 

1.10 PROJECT ON-SITE INFRASTRUCTURE 

The RVP is a greenfield project, and as such, infrastructure has yet to be established on the 

project site. The on-site infrastructure required will be related primarily to the processing 

plant and the supporting facilities as follows: 

¶ In-plant access roads  

¶ Plant prefabricated buildings, i.e. plant administration offices, change rooms, 

metallurgical/assay laboratory, gatehouse, and weighbridge control room 

¶ Plant steel and cladded infrastructure buildings, i.e. process plant warehouse, plant 

reagents and consumables stores, including various compressor buildings 

¶ Security buildings and perimeter security fencing  

¶ Process plant site-wide water drainage system including terrace pollution control 

culverts 

¶ Process plant infrastructure buildings sewage reticulation and treatment  

¶ Raw water storage facilities and reticulation 

¶ Process water storage facilities and reticulation 

¶ Potable water treatment, storage facilities and reticulation  

¶ Fire water storage, pumping system and reticulation 

¶ Compressed air facilities and reticulation 

¶ Communication systems and reticulation 

¶ Power distribution/reticulation including backup diesel generator facilities  

1.11 PROJECT OFF-SITE INFRASTRUCTURE 

The proposed project off-site infrastructure will support the mining operations, process plant 

peripherals, and waste facility operations.  
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The main off-site infrastructure required for the development of the RVP will be the following: 

¶ Within the mining licence boundary: 

o A waste facility perimeter road providing access from the process plant to the 

mining industrial area (MIA)  

o Mining haul road networks between the Colnic and Rovina pits, including the 

ROM pad and mine waste crushing station 

o Overland conveyor networks for the transportation of the mine ore, mine waste 

and rougher/cleaner dry tailings  

o MIA prefabricated buildings, i.e. mining administration offices, mine change 

rooms and a gatehouse 

o MIA steel and cladded infrastructure buildings, i.e. mine warehouse, mine heavy-

vehicle workshop, welding workshop, mine-heavy vehicle wash bay and tyre 

store 

o MIA site-wide water drainage system, including terrace pollution control systems 

and oil/water separators 

o Power distribution from process plant switchyard and reticulation to all operating 

nodes, i.e. MIA, mine ore and waste crushing stations, Colnic and Rovina pit 

dewatering pump stations, raw water catchment dam and wastewater treatment 

plant pump station  

o Fuel storage facility and dispensing systems, i.e. diesel fuel dispensing for the 

mining fleet and support vehicles 

o MIA communication systems and reticulation 

o MIA potable water storage facility, pumping system and reticulation including feed 

to potable water storage vessels for potable water supply to nearby villages 

namely Rovina and Meriĸor  

o MIA fire water storage facility, pumping system and reticulation 

o MIA raw water storage facility, pumping system and reticulation 

o MIA infrastructure buildings sewage reticulation and treatment 

o Series of contact and non-contact water catchment dams, water collection 

sumps, water transfer tunnels, and water diversion channels 

o Wastewater treatment facility and pump station 

¶ Outside of the mining licence boundary: 

o A main access road from the DN74 to the process plant 

o A new public access road from the DJ741 to the Meriĸor and Rovina villages 

o Potable water storage to allow for a supply to the nearby Rovina and Meriĸor 

villages 

1.12 MINE CLOSURE AND REHABILITATION 

ESM is committed to following international best practices regarding Environmental, Social 

and Governance (ESG) principles throughout the development and operation of the 

project.  Some examples of these best practices are that ESM has consciously designed the 

project with a dry-stack tailings deposition facility and eliminated the use of cyanide in the 

ore processing. ESM have chosen a high degree of stakeholder engagement from the 

outset, with consultation on the layout of infrastructure, and have responded to community 
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concerns, such as tailings stability and the use of cyanide. The decision to undertake early, 

comprehensive surveys enabled ESM to receive an Archaeological Discharge Certificate 

and plan a layout that avoids impacting any sites in this historical region. Together, these 

decisions by ESM mark their commitment to responsible and sustainable mining. 

An RVP Mine Closure Plan (MCP) was developed in 2014 during a preliminary 

Environmental Impact Assessment (EIA). This remains relevant to the current design and 

layout. The RVP MCP is designed to be in line with national requirements and international 

good practice, e.g. European Union (EU) Extractive Waste Directive, EU Best Available 

Techniques, International Finance Corporation (IFC) Health and Safety Guidelines on Mining, 

and the International Council on Mining and Metals Good Practice Guide. Romanian Mining 

Law (85/2003, and the norms and orders relating to it) requires a financial guarantee for 

environmental rehabilitation, to be constituted at a bank approved by the National Agency for 

Mineral Resources (NAMR), to cover the operations for each subsequent year, to be 

renewed annually. 

Beyond the progressive rehabilitation of the waste facilities and passive care for the surface 

water management systems which are part of the RVP operating costs, mine closure is 

estimated to be US$20 million. 

The approach to closure will be to rehabilitate the mine site so that it is physically and 

chemically stable and compatible with the intended future land use. The current MCP vision 

is to restore most of the site to pre-mining land use and status, namely mixed upland forest. 

The aim of the MCP will be to minimise or eliminate long-term active aftercare such as water 

treatment requirements.  

Monitoring of groundwater and surface water (levels and chemistry) will be undertaken 

throughout the LOM to monitor the impacts of mine dewatering and develop an appropriate 

closure strategy to ensure that adverse impacts on hydrogeology and hydrology do not occur 

post-closure. Upon closure, there will be a phase of further site investigation, risk 

assessment and regulatory liaison to identify any sensitivities or requirements relating to 

post-closure soil or water quality and to develop remedial action plans that may be required 

in this regard. Closure impacts on the community will be assessed at closure with community 

continuity projects developed to assess and mitigate these impacts. 

Mine closure activities will vary between the main project elements: 

¶ Processing Plant and MIA 

¶ Rovina Pit 

¶ Waste Facilities including the Colnic Pit 

1.12.1 Processing Plant and MIA 

Structures no longer required will be dismantled or demolished and removed from site with 

foundations being removed and voids backfilled. Waste shall be removed from site to a 

suitable disposal area, and the land shall be restored through topsoil replacement and 

planting of forest. 

Drinking water facilities and associated infrastructure used to serve the local communities 

will be retained and transferred to the local authorities. 
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1.12.2 Rovina Pit 

The Rovina pit closure concept is for this to form a lake. To achieve this, the pit slope 

gradients will be adjusted, and subsoil and topsoil will be deposited on the upper part of the 

pit slopes, which are above the design lake elevation, and planted to forest. 

1.12.3 Waste Facilities 

The waste management facility (WMF) closure and rehabilitation comprise closure of both 

the CDF and the infilled Colnic pit. 

1.12.3.1 CDF Closure and Rehabilitation 

The reclamation strategy involves placing a 0.5 m thick vegetative cover followed by grass 

mixes for long-term cover. The reclamation strategy for the CDF will be executed separately 

for cleaner tailings and co-mingled waste: 

¶ For cleaner tailings, closure design involves installation of a liner over the exposed 

tailings surface after Year 16. The liner will consist of a primary geomembrane and 

secondary clay layer with an appropriate vegetated protective cover to encapsulate 

the cleaner tailings.  

¶ For the co-mingled waste areas, progressive reclamation will be carried out as soon 

as the final facility exterior slopes are established, and will consist of applying a 

vegetative cover to the final facility exterior slopes. This activity will be executed as 

an ongoing operation on the final exposed slope. 

1.12.3.2 Colnic Pit Rehabilitation and Closure 

At closure of the Colnic pit infill, after Year 16, the reclamation strategy involves placing a 

0.5 m thick vegetative cover followed by grass mixes for long-term cover to the final facility 

exterior slopes. This activity will be executed annually for a portion of the final exposed slope 

after each annual raise. A final closure rehabilitation programme will be executed for the co-

mingled tailings area slopes and crest after Year 16. 

After completion of the Colnic pit infill, and as part of the closure operations, the 20 m wide 

channel will re-establish the Rovina Valley stream flow back to the streambed downgradient 

of the Colnic pit.  

1.12.4 Monitoring in Closure 

Throughout decommissioning and into the closure period, site monitoring will include a 

programme of surface water and groundwater, air emissions and ecological monitoring. 

1.13 ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL IMPACT 

STUDIES 

1.13.1 Setting and Baseline 

The RVP is located in a rural, mainly forested location in the Rovina Valley in the Apuseni 

Mountains. All the main project components are located in a small tributary valley running 

north from the Rovina Valley, apart from the Colnic pit which straddles the Rovina Valley 
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Stream. The tributary valley will be significantly altered by the Rovina pit in the upper 

headwaters and the waste facilities of co-mingled tailings and waste rock that run the entire 

length of the western slopes. The Rovina Valley Stream will be diverted in a tunnel around 

the Colnic pit and downstream of the diversion, the stream course will be dammed and used 

as the contact water pond, fed by drainage captured in the tributary valley and from pit 

dewatering.  

Although critical habitats are not likely to be present, the forests, streams and meadows 

have high biodiversity and host numerous listed species. Despite the presence of small 

areas of historical mine workings and waste, soil, water and groundwater quality is good in 

the area, as is air quality.  

The village of Rovina is the closest settlement, and eleven plots in its western outlying 

district are within the footprint of the waste facilities and haul roads. Most of the village is 

close to the mine footprint and will be impacted to some extent. Residents currently rely on 

fountain and well water, which baseline surveys have found to be of poor quality, and part of 

the RVP plan is to use some of the raw water supply to treat and provide potable water to 

the residents of Rovina.  

1.13.2 Risks, Impacts and Mitigation 

Key environmental and social risks are similar to those associated with other gold mining 

projects and include the social license to operate; air quality and noise impacts; 

safeguarding rivers and biodiversity by mitigating permanent effects; and risks associated 

with land acquisition and resettlement.  

The RVP has attracted the attention of international and national NGOs and national media 

interest. Local community relationships in this historical mining region are good, although 

community engagement has highlighted concerns around the environmental impact and 

consequent effects on human health. Land acquisition will be complex, and resettlement will 

also pose challenges that need to be carefully managed.  

Air quality from dust and noise impacts are likely to affect the closest residents, although the 

extent is not currently known as baseline surveys and mitigation studies are not yet 

complete. 

The diverse forest habitats in the RVP area may meet the criteria for European Bank for 

Reconstruction and Development (EBRD) priority biodiversity features and IFC natural 

habitat, and will require further investigation and evaluation. Impacts will be managed by the 

application of the mitigation hierarchy and careful biodiversity-led management of re-

forestation during the closure phase.  

The RVP will cause high-magnitude impacts on soils, surface water and groundwater. 

However, these impacts and risks can be mitigated, to the extent that they are not likely to 

be significant, by the designs adopted by the RVP and by careful management of the 

specific structures, practices and plans that have been developed to protect them. The mine 

closure process is a critical element of this mitigation, based on a closure concept of re-

forestation of the waste facilities, plant areas, and one of the pits, with the other pit being 

converted to a lake. In the long term, once geochemical and geotechnical stability has been 

achieved, the Rovina Valley, stream though altered, can return to flow without requiring 

active treatment. 
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1.14 CAPITAL COSTS 

The capital cost (CAPEX) estimate includes engineering, procurement, construction, start-up 

and cold commissioning for the mining, process plant, WMF and related infrastructure. 

Provision has also been made for the Ownerôs costs.  

The estimate is within the required accuracy level of +15 % ī10 %. The estimate covers the 

direct field costs of executing the project; the indirect costs associated with the design, 

construction, and commissioning of the new facilities; and the Ownerôs support costs for 

items such as management teams, operational staff recruitment and training, environmental, 

permitting, insurance and utilities such as water supply, bulk power, and construction power. 

The total CAPEX for the RVP was estimated to be US$446,976,422, which includes project 

execution, EPCM, contingency and sustaining capital costs. The initial CAPEX and total 

CAPEX by work breakdown structure (WBS) areas is summarised in Table 1.14. 

Table 1.14: Initial/Development and Sustaining CAPEX Summary  

WBS Area Area Description 
Initial CAPEX 

(US$) 

Total CAPEX 

(US$) 

1000 Mine 47,659,761 95,394,603 

2000 Feed Preparation 12,369,609 12,369,609 

3000 Process Plant 157,606,769 157,606,769 

4000 Waste Management 28,294,405 28,294,405 

5000 Plant Infrastructure 24,401,210 24,401,210 

6000 Off-Site Infrastructure 21,420,000 21,420,000 

7000 Indirect Costs 62,778,880 62,778,880 

9000 Owner's Costs, Freight and Contingency 44,710,946 44,710,946 

  TOTAL 399,241,580 446,976,422 

 

The total sustaining capital cost for the RVP was estimated to be US$47,734,842, which 

includes project execution, EPCM and contingency costs.  

1.15 OPERATING COSTS 

The purpose of this operating cost (OPEX) estimate is to provide operating costs, and the 

associated general and administrative (G&A) costs, to an accuracy of +15 % ī10 % that can 

be utilised for the economic analysis of the RVP.  

The projectôs annual OPEX estimate for the LOM consists of the following: 

¶ Mining operating costs estimated by DRA Mining 

¶ Process plant operating costs estimated by SENET  

¶ WMF and Surface Water Management (SWM) operating costs estimated by KCB 

¶ Site G&A costs estimated by ESM 

The overall LOM OPEX for the RVP is summarised in Table 1.15. 
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Table 1.15: Overall LOM Plant OPEX Summary  

Description 
Cost Cost Distribution 

US$/t Feed US$ Million % 

Mining 6.23 743.8 43.6 

Process Plant, Assay  7.34 876.1 51.3 

WMF and SWM 0.44 52.2 3.1 

G&A 0.29 34.6 2.0 

TOTAL 14.30 1,706.7 100 

 

1.16 MARKETING AND FINANCIAL ANALYSIS 

1.16.1 Marketing and Sales 

A study was conducted to identify copper smelters which might provide the best commercial 

terms in the European and Asian markets for the concentrate produced by the RVP. The 

presence of gold, together with the acceptable levels of impurities, makes the RVP copper 

concentrate marketable. 

A key finding from this review is that the market for copper and gold concentrate is very 

strong at present with a positive outlook. 

The RVP concentrate is of a high quality with regard to contained penalty elements. Table 

1.16 lists typical penalties for deleterious elements in copper concentrates and the 

magnitude of the penalty when limits are exceeded. 

Table 1.16: Typical Penalty Schedule for Copper Concentrate 

Element 
RVP Expected Concentrate 

Range (%) 
Threshold (%) 

Penalty 

(US$/t per extra 0.1 %) 

Arsenic < 0.005ï0.015 0.2 2 

Antimony < 0.001  0.05 15 

Bismuth < 0.022 0.02 25 

Cadmium 0.003ï0.013 0.03 30 

Cobalt 0.006ï0.013 0.5 1.0 

Fluorine Not measured 0.03 15 

Lead 0.049ï0.13 1.00 0.3 

Mercury Not measured 0.0005 3,000 

Nickel 0.007ï0.014 0.5 1.0 

Selenium 0.007ï0.024 0.03 15 

Zinc 0.39ï1.763 3.00 0.3 

 

The design moisture content for the RVP concentrate is < 8.5 % moisture and is within the 

smelter moisture threshold limit of < 10.65 % moisture. 
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In the long-term, the number of importers of copper concentrate is projected to increase in 

Asia Pacific. China is expected to continue to hold a major market share in the global total 

imports of the copper concentrate in the coming years. 

India is an emerging country in terms of copper production and is expected to be a leading 

importer of copper concentrate during the forecast period. 

Smelters which are within the RVP region and have capacity for custom concentrate are 

located as follows: 

¶ Bor, Serbia 

¶ Pirdop, Bulgaria 

¶ Hamburg, Germany 

¶ Huelva, Spain 

With the RVP concentrate not containing unacceptable amounts of any deleterious 

elements, and the valuable metals (e.g. gold) contained within the concentrate, it would be 

considered marketable in the main international markets with no penalties for impurities. 

1.16.2 Financial Analysis 

Financial analysis of the RVP was done by building a discounted cash flow model which 

applied the market price, production schedules, capital expenditure and operating cost data 

from the DFS to forecast the project cash flows from construction through to closure. 

The resulting cash flows are shown in Figure 1.16 for each year and on a cumulative basis. 

The first two years (2023/2024) are negative due to the establishment capital expenditure. 

Cash flow is positive thereafter as full operations commence. The project breaks even on a 

cash basis in 2029, 4.8 years after the start of production. The net present value (NPV) (at a 

real discount rate of 5 %) before tax is US$447 million with an internal rate of return (IRR) of 

21.3 %, and the NPV after tax is US$359 million with an IRR of 19.2 %. The project is robust 

in the face of changes to key value drivers, showing a positive NPV for decreases of up to 

32 % in the gold price.  
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Figure 1.16: Project Cash Flow 

 

1.17 IMPLEMENTATION 

The project implementation schedule has been compiled to ensure that the engineering, 

procurement, and construction management (EPCM) activities are aligned for successful 

project execution. ESM will appoint an EPCM Contractor to execute or manage and oversee 

the execution (by appointed EPCM/EPC/turnkey subcontractors, who will report to and be 

managed by the EPCM Contractor) of the following work packages:  

¶ Detailed Surveys 

¶ Geotechnical Investigations 

¶ Roads Designs and Construction 

¶ Power supply from main grid 

¶ Raw water supply including catchment dams and tunnels 

¶ Mine industrial area infrastructure  

¶ Process plant construction and on-site infrastructure 

¶ Waste facility predevelopment and drainage  

¶ Mining operations ï Colnic pit predevelopment 

¶ Process plant commissioning and ramp-up 

The following packages will be owner operated and managed directly by ESM, who will 

execute the predevelopment requirements and progress these packages into an operational 

environment: 

¶ Mining operation including pre-strip 

¶ WMF including predevelopment 
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The project schedule assumes that there will be a seamless advancement between the 

various phases of the project evolution. It is also recognised that this is a moderately 

aggressive schedule and that it will require diligent progress monitoring and coordination of 

all the parties involved. The project milestones are given in Table 1.17. 

Table 1.17: Project Execution Milestones 

Project Milestone Project Month 

Commence early works design Month ī13 

Commence road designs Month ī13 

Commence geotechnical site investigations Month ī10 

Commence main power line design Month ī11 

Commence raw water supply design Month ī13 

Complete process plant access road and MeriἨor road designs  Month ī4 

Commence process plant access road and MeriἨor road construction Month ī4 

Complete geotechnical site investigations and report  Month ī1 

Complete initial process design Month ī6 

Place orders for long-lead delivery items (e.g. ball and SAG mills) Month 1 

Commence process plant, mining, and waste facility detailed designs Month 1 

Commence procurement and contracts administration activities Month 1 

Complete main power line design  Month 2 

Commence main 36 km buried power line construction Month 3 

Complete process plant, mining, perimeter road and waste facility detailed designs  Month 4 

Complete process plant access road and MeriἨor road construction  Month 20 

Commence construction activities, i.e. waste facility including perimeter roads, dam walls and 

tunnels, mining terracing and MIA interim infrastructure, and process plant infrastructure 
Month 14 

Complete main 36 km buried power line construction  Month 14 

Commence main power line switchyard construction Month 25 

Complete dam walls, water tunnels and water diversion channels construction  Month 20 

Complete perimeter road (Colnic to MIA) and waste facility underdrains and pre-strip 

construction activities  
Month 20 

Commence MIA and fuel depot construction including Colnic pit predevelopment Month 14 

Complete procurement, manufacture, and equipment deliveries to site  Month 24 

Complete process plant, MIA, mining predevelopment and main power line switchyard 

construction  
Month 32 

Commence process plant commissioning Month 33 

Complete process plant commissioning  Month 36 

Ramp-up to 100 % of nameplate production Month 37 

 

Placing the purchase orders for the long-lead equipment is crucial not only to ensure that the 

equipment is on site in time to allow for a seamless construction sequence and a successful 

project execution but also to obtain the certified information from the supply vendors on their 

equipment to complete the detailed engineering phase of the project. 
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Based on a manufacturing period of greater than five months, the identified long-lead 

equipment for supply to the RVP is as follows: 

¶ Ball and SAG Mills 

¶ Regrind Mill 

¶ Gyratory and Pebble Crushers 

¶ Apron and Pan Feeders 

¶ Flotation Cells 

¶ Thickeners 

¶ Filter Press Plants 

¶ Cyclone Cluster 

¶ Pumps (Cyclone Feed Pumps and Overland Pumps) 

¶ Medium-Voltage Switchgear 

¶ Mining Fleet 

1.18 RISKS, OPPORTUNITIES, CONCLUSIONS AND RECOMMENDATIONS  

1.18.1 Hazard and Operability Studies 

Hazard and operability (HAZOP) studies are used to identify potential hazards in a system 

and to determine where operability problems could be encountered. The HAZOP process 

promotes the undertaking of HAZOP 1 and HAZOP 2 studies at the process development 

stage and process and project definition stage, respectively, of a project. Further HAZOP 

studies are then undertaken from the project design stage through to operation. In total, 

there are six different HAZOP stages to progress through over the life of a project from start 

to full operation. 

During the March RVP DFS development, HAZOP 1 and HAZOP 2 studies were performed 

with an external facilitator, ESM personnel and various consultants.  

1.18.2 Risks  

A qualitative risk assessment was performed with an external facilitator to ensure a broad 

view on the potential project risks. The technical and management disciplines within the 

project group were represented by the stakeholdersô contribution to the risk register 

development. 

The risk register was developed from first principles and evaluated the pre-control 

probability, frequency, and impact, as well as the post-control probability, frequency, and 

impact, of each risk. 

The risks given in Table 1.18 were identified. 

Table 1.18: Pre-Control and Post-Control Risks Identified 

No. Risk Name 
Risk 

Realisation 

Pre-Control 

Risk Weight 

Post-Control 

Risk Weight 

R01 Community and NGO Challenge to Mine Project 25 24 

R02 Environmental Permits Project 13 9 

R03 Land Acquisition Project 13 1 
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No. Risk Name 
Risk 

Realisation 

Pre-Control 

Risk Weight 

Post-Control 

Risk Weight 

R04 Geology Yield Operations 6 6 

R06 Slope Angles Operations 13 8 

R08 Colnic Pit Water Inflow Operations 25 10 

R09 Mine Operations Operations 21 13 

R10 Consumables Supply Operations 9 9 

R11 Plant Recovery Operations 13 13 

R13 Final Concentrate Moisture Content Operations 13 13 

R15 Moisture Operations 13 9 

R16 Hardness Operations 18 18 

R17 Equipment Selection Project 9 6 

R18 Contamination Operations 13 8 

R19 Catastrophic Failure of Embankment Operations 15 10 

R20 Forest/Vegetation Fire Hazard Operations 18 18 

R21 Pandemics Project 13 13 

R22 Qualified Workforce Operations 21 18 

R23 Project Funding Project 19 1 

R24 Commodity Price, Forex, Escalation 
Projects and 

Operations 
9 5 

R26 
a. CAPEX 

b. OPEX 
Project 6 3 

R28 Political Change Project 18 18 

R29 Water Balance Operations 6 6 

R30 Equipment Transport Delays Project 18 18 

R31 Late Design Changes Project 17 9 

R32 Board Approval of Changes Project 13 8 

 

1.18.3 Opportunities 

The opportunities given Table 1.19 in were identified. 

Table 1.19: Pre-Control and Post-Control Opportunities Identified 

No. Risk Name Pre-Control Risk Weight Post-Control Risk Weight 

R05 Geology Yield 6 6 

R07 Slope Angles 13 13 

R12 Plant Recovery 13 13 

R14 Final Concentrate Moisture Content 13 13 

R25 Commodity Price, Forex, Escalation 9 5 

R27 
a. CAPEX 

b. OPEX 
6 3 
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1.18.4 Conclusions  

The RVP has undergone a significant amount of exploration, testing and study work to 

demonstrate what is believed to be a significant resource and reserve. This can be seen with 

the amount of detail expressed in this report and within the referenced documentation 

supporting this report. The level of accuracy used herein is sufficient to consider this report 

to be compliant with the NI 43-101 requirements with its demonstration of the technical 

feasibility to develop a concentrator at the RVP that will produce the current reserve of 1,826 

koz of gold and 208,231 t of copper in saleable concentrate form over a 16-year LOM. 

This report has demonstrated that the RVP ore deposits can be economically mined using 

the open-pit mining method with waste crushing and conveying and processed through a 

flotation circuit at a planned annual throughput of 7.2 Mt/a. 

There is a risk of a high bench turnover rate in the final four years of the Colnic pit production 

schedule. This risk will be mitigated in the next optimisation phase based on the new 

information detailed below: 

¶ The recently completed geotechnical and hydrogeological studies have shown that 

there is some potential to steepen the pit bench slope angles in the Colnic pit by 5°, 

which will improve the project economics by reducing the strip ratio and lowering the 

total mining cost in the early RVP LOM. 

¶ The completed Colnic waste storage facility design has shown that there is sufficient 

storage capacity for waste rock and processed tailings so that the mining rate at 

Colnic can be slowed. This will still allow for the waste crushing and conveying 

infrastructure to be moved from the Colnic pit during the Rovina pit predevelopment 

phase. This extra Colnic waste storage facility capacity will mitigate operational risk 

in operational life of both the Colnic and Rovina pits. 

1.18.5 Recommendations 

1.18.5.1 Geology 

In preparation for mine development, ESM should consider the following recommendations 

for operational readiness: 

¶ Conduct pre-production drilling within the mine planning footprint for the first 24 to 36 

months of ore mining. This will ensure that all mineral resources mined during this 

period are converted to Proven mineral reserves, thereby minimising geological risks 

during this crucial payback period. 

¶ Implement database management software to manage and monitor sampling QA/QC 

programmes. This system will flag batches that are beyond the threshold limits and 

allow for immediate remedial action. Also, where there is evidence of positive or 

negative drifts, the laboratory can be notified to calibrate their equipment more 

regularly. 

¶ Research the implementation of Leapfrog Implicit modelling of geological and 

geostatistical domains during grade-control modelling. This will allow for quick and 

efficient updating of the geological models when turnaround times are crucial. 
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¶ Undertake a geostatistical study to determine the optimum drill spacing for grade-

control modelling. Optimum drill spacing will assist with time and costs during mine 

production. 

¶ Research the correlation between the results from a mobile X-ray fluorescence (XRF) 

scanner and those from a laboratory. This will be useful for grade-control sampling 

and modelling as follows: 

o If there is a reliable proxy between the Cu and Au grades in the deposit, then the 

XRF readings for Cu can be used as a proxy for anticipating the Au grades.  

o If a reliable proxy can be established, this will facilitate quick and cost-efficient 

turnaround times for grade-control assays. 

1.18.5.2 Flotation Configuration  

Dilution cleaner test work has been carried out to determine the performance of the scalper 

rougher Jameson flotation on the Rovina Valley ores. When available, the results will confirm 

and validate the rougher circuit configuration and equipment sizing while minimising the 

capital and operational costs.  

An investigation of the mineralogical characteristics of the high zinc content and 

corresponding flotation reagents schemes is required during operations to effectively 

depress zinc without decreasing gold recovery. 

1.18.5.3 IsaMill Signature Plots  

IsaMill signature plots tested on primary milled composites from the Colnic and Rovina 

orebodies showed significantly higher specific energy requirements compared to initial 

estimates used in the DFS. Since the mainstream composite samples are not necessarily 

representative of the concentrate from ore, for a better understanding of what the true 

specific energy would be, it is recommended that a further signature plot test on a rougher-

scavenger concentrate be investigated. 

1.18.5.4 Mining 

The recently completed geotechnical and hydrogeological studies have shown that there is 

some potential to steepen the pit bench slope angles in the Colnic pit by 5°, which will 

improve the project economics by reducing the strip ratio and lowering the total mining cost 

in the early RVP LOM. This is to be incorporated in design optimisations. 

1.18.5.5 Hazard and Operability 

It is recommended that the further stages of the HAZOP studies be followed as the project 

progresses through design and development. This would start with the HAZOP 3 and 

electrical area classification studies. 

1.18.5.6 Engineering Studies 

A more detailed field based seismic hazard assessment will need to be carried out in the 

early stages of detailed design. This is necessary to identify and assess any potentially 

active faults in the vicinity of the project site. Additional climate studies that include 

precipitation, snowpack, evaporation monitoring, wind studies and collection of continuous 
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flow and precipitation monitoring for the catchments will refine the design assumptions 

regarding precipitation, base flows, time of concentration and losses in the local catchments. 

1.18.5.7 Site Investigations 

Additional geotechnical and hydrogeological research and testing in the following areas will 

allow final design documents to be submitted for the on-going permitting as well as the 

construction tender process. 

¶ Foundations at the processing plant site. 

¶ Subsoil conditions along the proposed road alignments. 

¶ The proposed CDF and WMFs, including the location of each proposed dam. 

¶ The proposed tunnel alignments and their portals. 

Furthermore, an additional geotechnical investigation at the Rovina Pit and additional 

geotechnical characterisation of the Flysch unit located in the upper NE parts of the Colnic 

Pit will bolster the designs presented in this report. 

1.18.5.8 General 

Given the promising results from this March 2021 DFS, SENET would expect ESM to 

continue to advance the RVP. The next steps are expected to include ongoing permitting 

activities and culminating in obtaining an operating licence. During this phase it would be 

prudent to commence with detailed engineering and SENET recommends that ESM start the 

Front-End Engineering Phase of the project to be ready for project construction once all 

licences are obtained. 
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2 INTRODUCTION 

2.1 OVERVIEW 

Euro Sun Mining Inc. (ESM) is a mid-tier Canadian exploration and development company 

with its head office based in Toronto, Ontario and is listed on the Toronto Stock Exchange, 

TSX:ESM. 

The RVP is situated in the Hunedoara county of Transylvania in western-central Romania. 

The RVP consists of three deposits: Rovina to the north, Colnic centrally, and the Ciresata 

deposit to the south. This report deals with only the Rovina and the Colnic deposits; the 

Ciresata deposit can be brought into the project for development later. The Rovina 

exploration licence is held by SAMAX Romania SRL (SAMAX), a Romanian registered 

company which is a wholly owned subsidiary of ESM. Since November 2018, ESM has 

possessed an exploitation permit and mining licence with a renewable 20-year validity.  

The Colnic and Ciresata deposits are described as gold-copper porphyries while the Rovina 

deposit is termed a copper-gold porphyry. All three of these deposits have access to a 

central processing plant.  

The RVP processing facility is being designed to produce a gold and copper concentrate 

from the Colnic and Rovina deposits. 

The RVP is within the Golden Quadrilateral Mining District of the South Apuseni Mountains, 

an area with a history of mining dating back to Roman times. This has supported the 

development of excellent infrastructure including rail, power, and paved access roads. In 

addition to this, there are two international airports in the cities of Timisoara and Sibiu, less 

than 180 km from the project location. There is also the town of Brad (population 15,000) 

within 5 km of the project site, from where there will be a good source of local skilled labour. 

Sourcing the right skills and resources locally supports ESMôs community upliftment 

opportunities. 

This NI 43-101 Technical Report was compiled by SENET for ESM with contributions from 

the QPs as set out in Table 2.1 to support ESMôs press release dated 01 March 2021 and to 

summarise the results of a DFS of the RVP. 

Table 2.1: Qualified Persons and Their Contributions 

Qualified Person Company Contribution 

Nicholas Dempers SENET (South Africa)  

Metallurgical test work interpretation 

Processing plant and project infrastructure 

Economic evaluation 

Coordination and compilation of report 

David Alan Thompson DRA (South Africa)  Mining, mineral reserves 

Sivanesan Subramani CCIC MinRes (South Africa) Geology and mineral resources 

Robert Cross KCB (Canada) 
Waste storage facility 

Geotechnical 

Carlos Diaz Cobos KCB (Canada) Hydrotechnical 

Andrew Hovey KCB (Canada) Hydrogeology 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 84 of 536 

Qualified Person Company Contribution 

Richard W. Lawrence Lawrence Consulting Ltd Geochemistry 

Kevin Leahy ERM (United Kingdom) 

Environmental 

Social Assessment 

Permitting 

 

2.2 TERMS OF REFERENCE AND PURPOSE OF THE REPORT 

SENET was commissioned by ESM to compile an NI 43-101 Technical Report on the RVP 

by coordinating the contributions from SENETôs QP and the QPs from the other consultants. 

The report is compiled in accordance with National Instrument 43-101 (NI 43-101) and 

Form 43-101F1.  

The intention of this report is to present the findings of a DFS undertaken on the Colnic and 

Rovina open-pit deposits of the RVP. The mineral resource model supporting this DFS was 

completed in July 2012 by AGP and had a data cut-off date of May 31, 2012. Since then, two 

new exploration drillholes have been added to the Colnic deposit, and three new exploration 

drillholes have been added to the Rovina deposit. In 2019, AGP validated that the new 

drilling data will not materially affect the mineral resources prior to reporting the February 

2019 updated mineral resource estimate. In 2021, CCIC MinRes also assessed the new 

drillholes at Colnic and Rovina to ensure that they would not materially affect the 2021 

mineral resource estimate. Following a thorough audit of the July 2012 resource model and 

the 2019 mineral resource estimate, the 2021 mineral resource estimate was updated by 

incorporating current metal prices and operating parameters to determine a new Lerchs-

Grossmann mineral resource constraining shell. 

The Ciresata (underground) deposit was outside the scope of this study, hence the mineral 

resource estimate remains unchanged since the February 2019 estimate by AGP. 

2.3 SOURCES OF INFORMATION AND DATA CONTAINED IN THE REPORT 

SENET would like to acknowledge that most of the text for Sections 4 to 12 and 14 in this 

report was sourced from the AGP Mining Consultants Inc. ñRovina Valley Project Preliminary 

Economic Assessment, NI 43-101, Rovina Valley, Romaniaò. Effective date 20 February 

2019.  

SENET would also like to acknowledge the contributions made by Mr Randall K Ruff, P. 

Geo., Executive Vice President, Exploration with ESM, for providing the regional, local 

geological, and historical information on the Rovina Valley deposits. While not a QP on this 

report, Mr Ruff was involved during the primary data collection and on-site geologic 

interpretations. 

For further details on references, please refer to Section 27. 

This report represents the independent opinions of the QPs based on the available source 

data, as supplied by ESM. The opinions are premised on historical data received from AGP 

as well as additional recent exploration drilling data. AGP has confirmed that, to the best of 

their knowledge, the information provided by them was true, accurate and complete, and not 
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incorrect, misleading or irrelevant in any aspect. The QPs do not have any reason to believe 

that any material facts have been withheld. The historical data supplied by AGP was 

checked and verified to the extent possible. 

2.4 QUALIFIED PERSONSô PERSONAL INSPECTION OF THE PROPERTY 

A summary of the QPôs qualifications and responsibilities is given below.  

Mr Nicholas Dempers, MSc Eng (Chem), BSc Eng (Chem), BCom (Man), Pr Eng (RSA), 

Reg. No. 20150196, FSAIMM (RSA), a principal process engineer at SENET, is the QP for 

the mineral processing, metal recoveries and metallurgical testing sections and oversaw the 

compilation of the project infrastructure and the capital and operating costs as per the 

SENET quality management system. Mr Dempers did not visit the project area. By virtue of 

his education, as well as relevant work experience and membership of recognised 

professional associations, he is a QP as defined by the NI 43-101 guidelines. 

Mr David Alan Thompson a Principal Mining Engineer for DRA Projects (PTY) Limited of 3 

Inyanga Close, Sunninghill, Johannesburg, South Africa, a graduate of University of 

Johannesburg with a Baccalaureus Technologies Degree in Mining Engineering is the 

Qualified Person for the mining sections of this report while contributing to a number of other 

sections as detailed in this report. Mr Thompson visited the property from the 09 November 

to 13 November 2020 and inspected the project site and all relevant areas of interest with 

regards to the Project and reviewed all technical documentation available for the project to 

date. By virtue of his education, as well as relevant work experience and membership of 

recognised professional associations, he is a QP as defined by the NI 43-101 guidelines.  

Mr Sivanesan Subramani, a principal mineral resource geologist at Caracle Creek 

International Consulting MinRes (Pty) Ltd, holds a BSc Honours degree (Geology and 

Economic Geology), and is a registered Professional Natural Scientist with the South African 

Council for Natural Scientific Professionals (Pr.Sci.Nat. Reg. No. 400184/06). Mr Subramani 

is a member of the Geological Society of South Africa and a member of the Geostatistical 

Association of Southern Africa. Mr Subramani visited the project site and core storage 

facilities from 9 to 12 November 2020.  

Mr Cross is a registered Professional Engineer with Professional Engineers Ontario (PEO 

Reg. No. 100173823) and is a registered Professional Geoscientist with the Association of 

Professional Geoscientists of Ontario (APGO Reg. No. 2845). He graduated with a Master of 

Engineering (MEng) degree in Geological Engineering from the University of British 

Columbia in 2009 and a Bachelor of Applied Science (BASc) degree in Geological 

Engineering from the University of British Columbia in 2007. Mr Cross has practiced his 

profession since graduation and has been directly involved in the geotechnical engineering 

of tailings and water dams, including design and construction projects, construction 

monitoring, and field investigations. He has worked in Canada, USA, Mexico, Peru, 

Mauritania, Burkina Faso, and Kazakhstan. Mr Cross was involved in the planning and 

execution of the geotechnical and hydrogeological investigation campaign undertaken during 

2020. During this time, he visited the project for a site visit in November 2020. During this 

site visit, he reviewed and assisted in the implementation of the logging and sampling 

protocols and carried out a site reconnaissance walkover of the various design areas.  
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Mr Diaz is a registered Professional Engineer with Professional Engineers Ontario (PEO 

Reg. No. 100191866). He graduated from Universidad Pontificia Bolivariana, Bucaramanga, 

Colombia in 2001 with a Bachelor of Engineering degree in Civil Engineering, and from the 

University of Toronto in 2005 with a Master of Applied Science degree. Mr Diaz has 

practiced his profession since graduation and has been directly involved in the civil 

engineering design and review of water retention and conveyance structures, including for 

operational and closed mine facilities in Canada, Finland, Romania, Mexico, Brazil, 

Argentina, Papua New Guinea and Mauritania. Mr Diaz did not visit the project area during 

the DFS. 

Mr Hovey is a registered Professional Geoscientist with the Australian Institute of 

Geosciences (AIG). He graduated from the University of Queensland in 2001 with a 

Bachelor of Science (Honours) degree in Earth Sciences. Mr Hovey has practised his 

profession since graduation and has been involved in the assessment and design of mine 

pits, underground operations and mine residue storage facilities in Australia, Canada, Papua 

New Guinea, Romania, Vietnam, Saudi Arabia, Mongolia, the Philippines and Indonesia. Mr 

Hovey did not visit the project area during the DFS.  

Dr Kevin Leahy, BSc (Hons) (Geological Sciences), PhD (Diamond Exploration), CGeol 

(Geological Society, UK), SiLC (Specialist in Land Condition, Land Forum, UK), is a 

Technical Director at Environmental Resources Management (UK) and is the QP for the 

environmental and social assessment and permitting section. Dr Leahy did not visit the 

project area but has worked closely with ERM colleagues in Romania who have been 

undertaking baseline surveys for RVP, and is involved in the ongoing environmental and 

social impact assessment. 

Dr Richard W Lawrence, BSc (Mining Engineering), PhD (Biohydrometallurgy), P.Eng. 

(British Columbia, Canada, Reg. No. 22564) is the Principal of Lawrence Consulting Ltd and 

is the QP for the geochemistry sections. He visited the project site in June 2011 to inspect 

the locations of the major mine components and examined the exploration drill core for 

examples of typical lithology and alteration. He subsequently selected samples and 

managed geochemical test programmes to determine the acid rock drainage (ARD) and 

metal leaching (ML) potential of the low-grade ore and waste rock. More recently, he 

managed a geochemical test programme on flotation tailings with the same objectives. 
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3 RELIANCE ON OTHER EXPERTS 

The information, conclusions, opinions, and estimates contained in this report are based on 

the following: 

¶ Information available at the time of preparation of this report 

¶ Assumptions, conditions, and qualifications as set forth in this report 

¶ Data, reports, and other information as supplied by ESM and other third-party 

sources 

For this report, the authors have relied on ownership information provided by ESM. In the 

consideration of all the legal aspects relating to the RVP, the authors have relied on ESM 

and assumed that the information relating to the legal aspects and the status of surface and 

mineral rights is accurate. 

Property information in this report has been sourced from previous reports supplied by ESM. 

The authors are not responsible for the accuracy of any property data, and do not make any 

claim or state any opinion as to the validity of the property disposition described herein. 

For the preparation of this report, the authors relied on maps, documents, and electronic files 

generated by the current and past exploration crews on behalf of ESM. To the extent 

possible under the mandate of an NI 43-101 compliant report, the data has been verified 

relating to the material facts. 

Except for the purposes legislated under provincial securities laws, any use of this report by 

any third party is at that partyôs sole risk. 

According to ESM, there are no known litigations potentially affecting the RVP. 
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4 PROPERTY DESCRIPTION AND LOCATION 

The information for this section was sourced from the AGP Mining Consultants Inc. ñRovina 

Valley Project Preliminary Economic Assessment, NI 43-101, Rovina Valley, Romaniaò. 

Effective date 20 February 2019 and edited where necessary. 

The Rovina Exploitation Licence lies in the Judetul (County) Hunedoara, a part of the 

Development Region of Transylvania. Regionally, it is located in the Golden Quadrilateral 

Mining District of the South Apuseni Mountains in west-central Romania, approximately 

300 km northwest of the city of Bucharest (the capital city of Romania), and 140 km eastï

northeast of the city of Timisoara (see Figure 4.1).  

 

Figure 4.1: RVP Location Map 

 

Locally, the property is approximately 25 km north of the city of Deva, which is the 

administrative centre for the county, and 7 km east of the town of Brad for which mining has 

played an important role (see Figure 4.2). The Golden Quadrilateral has a long history of 

gold mining, which predates the Roman occupation through several periods of activity to the 
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results of modern exploration efforts, which have defined two other advanced-stage gold 

projects, Rosia Montana (Gabriel Resources) and Certej (Eldorado Gold). From the Rovina 

Licence, Rosia Montana is approximately 25 km northeast, and Certej is 17 km southeast. 

The property is centred at approximately latitude 46Á07ô N and longitude 22Á 54ô E or 

515,000 N and 340,000 E using the ñStereo70ò projection of the Romanian National 

Geodetic System. Elevations on the property range from 300 m to 780 m above sea level. 

The Rovina, Colnic, and Ciresata porphyry deposits are the principal exploration targets on 

the property, with their locations defining a north-northeast trend. The Rovina porphyry is the 

northern-most deposit with the Colnic porphyry lying approximately 2.5 km south of the 

Rovina porphyry, and the Ciresata porphyry approximately 4.5 km south of the Colnic 

porphyry (see Figure 4.2). ESM has termed these three deposits the RVP. 

 

Figure 4.2: Location, Access, and Perimeter of Rovina Mining Licence 

 

4.1 MINERAL DEPOSIT TENURE 

The new General Mining Law of Romania came into effect in 1998 and was re-written in 

2003. The scope of the law is aligned to international current practice with the intent to 

ensure maximum transparency in mineral rights administration and fair competition without 

discrimination between operators, depending on the property type and the origin of the 

capital. Subterranean and aboveground mineral resources located within Romanian territory, 

within the continental shelf, and in Romaniaôs Black Sea economic area are part of the 

Stateôs public property. 
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The mineral rights of Romania are administrated by the state National Agency for Mineral 

Resources (NAMR), subordinated to the General Secretary of the Government, first created 

in 1993. The governing of mineral rights is guided by the Mining Law Nr. 85/2003, Norms for 

Applying the Mining Law Nr. 85/2003 (Official Gazette of Romania, yr. 171, No. 772, 

November 4th, 2003), and subsequent amendments. The Mining Law does not require state 

ownership beyond the prescribed royalties and Mining Licence tax fees. The following 

description of mineral property title in Romania is summarised from an English translation of 

the 85/2003 mining law provided by the NAMR: 

¶ http://www.namr.ro/wp-content/uploads/2014/03/MLaw_85.pdf 

¶ http://www.namr.ro/wp-content/uploads/2014/03/MNorms1208.pdf 

The Mining Law defines and regulates different categories of exploration and mining 

activities, from early-stage sampling and prospecting to formal exploration and finally 

commercialisation, exploitation, and processing. 

No exploration or mining activity can be legally carried out without an appropriate permit. All 

companies seeking to conduct exploration or mining activities must first contact the NAMR.  

The rights granted by an exploration or exploitation licence are exclusive to the holder, 

chargeable, defensible against third parties, and are transferable with the consent of NAMR. 

Applicants are not automatically granted surface rights, and these must be acquired from the 

existing owner through sale, land exchange, rental, expropriation, concession, association, 

or other process, as allowed by law. Expropriation is only allowed for public projects deemed 

to be of national interest. 

Foreign operators must set up a permanent subsidiary in Romania within 90 d of obtaining 

any exploration or mining licence, and the subsidiary needs to be maintained throughout the 

period of operation. 

There are three types of permits available for exploration and mining activities in Romania: 

Prospecting, Exploration, or Exploitation, as described in the following sections. 

4.1.1 Prospecting Permit 

The Mining Law defines prospecting as the performance of studies on the surface of a site 

required to identify the possible existence of an accumulation of mineral resources. To 

obtain a Prospecting Permit, a company must make a request to NAMR, which must issue a 

Prospecting Permit within 30 d of receipt of the request. The permit is valid for a maximum 

three-year period. The Prospecting Permit is non-exclusive and, therefore, does not 

guarantee the applicant will be granted the rights to the exploration or exploitation of any 

mineral resources located within the licence area.  

Prospecting Permit holders must pay annual land fees equal to RON358/km2 (approximately 

US$90/km2). This land fee may be adjusted for currency inflation. The latest adjustment was 

made on 8 March 2019. The titleholder of the Prospecting Permit must present annual 

reports to the NAMR documenting the work completed and the supporting results. 

http://www.namr.ro/wp-content/uploads/2014/03/MLaw_85.pdf
http://www.namr.ro/wp-content/uploads/2014/03/MNorms1208.pdf
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4.1.2 Exploration Licence 

The Mining Law defines exploration as including all operations and studies conducted to 

identify, evaluate, and determine the optimal technical and economic conditions necessary 

to exploit a particular mineral deposit. The Exploration Licence is valid for a maximum period 

of five years, with a renewal right of three years and provides the holder with an exclusive 

right to carry out operations. 

Exploration licences are granted by the NAMR following a public tender and bid process. 

Bids are evaluated on a score-card list of bid attributes including an obligatory first-year work 

programme. Exploration Licence holders must pay annual land fees to the Romanian 

government equal to RON1,437/km2 (approximately US$360/km2). This fee is doubled after 

two years and increases five-fold after four years and may be adjusted for currency inflation. 

In addition, the applicant must submit an appropriate financial guarantee for environmental 

rehabilitation as set out in an environmental rehabilitation plan. 

Proposed yearly work programmes must be filed with and approved by the NAMR; also, half-

yearly and annual reports documenting the work completed and the results must be 

submitted as well as annual inspections from an NAMR representative. The holder of an 

Exploration Licence has the exclusive right to apply for an Exploitation Licence within the 

property boundary.  

4.1.3 Exploitation Licence 

The Romanian Mining Law defines exploitation as including all operations executed at the 

surface, and beneath it, for the extraction, treatment, and delivery of mineral resources. An 

Exploitation Licence is granted at the discretion of NAMR and can be awarded to an 

Exploration Licence holder through directed negotiations or based on a public offer in the 

case of no current Exploration Licence. Prior to receiving an Exploitation Licence, the 

successful party must submit the following: 

¶ A feasibility study for the mining operations  

¶ An environmental impact assessment (EIA) and environmental audit 

¶ A minimum investment and development plan  

¶ A mining waste management plan 

¶ A remediation plan to remedy any environmental damage caused by mining 

operations 

¶ A social impact statement and a social mitigation plan 

Holders of an Exploitation Licence must pay annual land fees of RON35,923/km2 

(approximately US$8,980/km2) of terrain subject to exploitation at surface or underground. 

This land fee may be adjusted for currency inflation. The latest adjustment was made on 

8 March 2019. In addition, a royalty must be paid to the State budget equal to 5 % of the 

value of the polymetallic and 6 % for precious metals mineral resources extracted from a 

particular site and is payable quarterly. 

According to ESM, the Exploitation Licence holder is also subject to the national corporate 

profits taxation, which is represented by a flat-rate tax of 16 %. After-tax profits can be 

repatriated.  
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Companies legally engaged in exploration and/or mining activities are exempt from duty on 

imported equipment required for exploration and/or mining. 

4.2 ISSUERôS TITLE TO/INTEREST IN THE PROPERTY 

The Rovina property consists of one Exploitation Licence (the Rovina Exploitation Licence, 

Number 18174/2015 for Cu-Au). The corner coordinates for the Rovina Exploitation Licence 

are described in Table 4.1. These corner coordinates are designated by the NAMR and are 

not surveyed in the field. The total area covered by the Rovina Property is approximately 

2,768 ha. 

Table 4.1: Rovina Licence Boundary (Stereo 70 Grid System) 

Point Easting (m) Northing (m) 

1 336,200 518,250 

2 336,700 518,250 

3 336,700 521,400 

4 340,300 521,400 

5 340,300 518,250 

6 339,670 518,250 

7 339,670 517,000 

8 338,700 517,000 

9 338,700 512,200 

10 336,200 512,200 

 

4.2.1 Rovina Exploitation Licence 

ESM, through intermediary subsidiaries, owns 100 % of SAMAX Romania SRL (SAMAX), 

which in turn owns 100 % of the Rovina Exploitation Licence. SAMAX is a duly registered 

company in the city of Criĸcior, Romania. 

The Rovina Property was acquired by ESM, through SAMAX, on 27 April 2004 as a one-

year non-exclusive prospecting permit covering 102.3 km2. Following an initial exploration 

campaign, SAMAX applied for an Exploration Licence, and following a public tender and bid 

application process, was officially awarded 100 % interest in the Rovina Licence (covering 

9,351 ha) on 29 August 2005, for a period of four years (Licence Nr. 6386/2005). As 

provided by the Mining Law, a three-year extension may be granted. SAMAX applied for this 

three-year extension which was granted by the NAMR on 20 October 2009 (Act Additional 

NR. 1, la Licenta De Explorare Nr. 6386/2005), extending the Rovina Licence expiry to 28 

August 2012. The final exploration report and resource estimate for the Rovina Licence was 

submitted, and on 17 July 2012, the NAMR accepted this report and resource statement and 

invited SAMAX to submit documentation required for a Mining Licence application.  

At any time during the valid period of the exploration licence, and 90 d thereafter, SAMAX 

may apply to convert any part of the licence to an Exploitation Licence. In late 2009, SAMAX 

retained a consortium of Romanian qualified and certified consulting firms to complete the 
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studies required to apply for a Mining Licence. The topics covered by these studies are listed 

below: 

¶ Technical Study, to evaluate the economic feasibility of the proposed mining 

operation with the goal of obtaining state registered reserves. 

¶ Environmental baseline and Impact Assessment Studies, which include water and 

soil resources, biodiversity, air quality, landscape, and cultural-heritage resources. 

¶ Health and Safety Baseline and Impact Studies, which include local population health 

status, medical resources, local health and safety issues, and possible impacts over 

the life cycle of the proposed mining operation. 

¶ Social Study, to define baseline community and financial resources and evaluation of 

the positive and negative impacts of the proposed mining operation with proposed 

mitigation measures. 

The required studies were completed and were officially submitted to the NAMR on 

14 August 2012, comprising the complete Mining Licence Application file. These studies will 

provide a foundation for the definitive studies required to obtain the operational permits and 

Licences. 

On 26 May 2015, SAMAX signed with NAMR the Rovina Exploitation Licence Contract 

(No. 18174/2015) for Gold- and Copper- bearing Ore Exploitation. In compliance with the 

Romanian Mining Law, the Rovina Exploitation Licence was ratified by the Romanian 

Government on the 9 November 2018 (Governmental Decision No. 900/9 November 2018) 

and published in the Romanian Official Monitor (Gazette), Part I, No. 970/16 November 

2018. The Rovina Exploitation Licence is valid for 20 years, starting on 16 November 2018, 

and renewable for periods of five years. 

Upon any production, SAMAX must pay a 5 % to 6 % royalty to the Romanian Government, 

as detailed under the Exploitation Licence above. SENET has been informed by ESM that 

there are no underlying payments or encumbrances to third parties relating to the Rovina 

Property, beyond the government requirements of royalties and Mining Licence taxes. 

4.2.2 Barrick Agreement 

On 12 August 2011, ESM (Carpathian Gold at that time) closed a private placement with 

Barrick Gold Corporation for a non-brokered CDN$20 million private placement to purchase 

38,461,538 common shares of the Corporation at a price of US$0.52 per share.  

After the private placement, Barrick held approximately 9 % of the issued capital of 

Carpathian. The agreement provided the proceeds to a certain amount be allocated to the 

advancement of the RVP, under the guidance of a joint Technical Advisory Committee. 

Provided that Barrick does not dispose of common shares of the corporation where its 

interest would fall below 8.5 % in the share capital of the corporation, Barrick has the right to 

participate in any future equity offerings by the corporation to maintain its proȤrata common 

share ownership and a right of first refusal, at the asset level only, on any disposition or sale 

by the corporation of any Romanian property or mineral rights. This agreement does not 

include any rights to ownership of the RVP (Carpathian News Release dated July 18, 2011 

and Annual Information Form 2011 filed on SEDAR.com). Carpathian was subsequently 
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notified by Barrick that they had sold their Carpathian shares and thus no longer retain a first 

right of refusal. 

4.2.3 Surface Rights 

ESM does not hold any surface rights on their Rovina property. Romanian law does not vest 

surface rights with mineral rights and any proposed development requires the developer to 

either purchase the surface rights or enter into an appropriate agreement with the surface 

rights owners to have access to the property. According to Romanian Mining Law, upon 

conversion of their Exploration Licences to an Exploitation Licence, ESM has the right to 

legally acquire these rights through one of the following processes: 

¶ Sale 

¶ Land exchange 

¶ Rental 

¶ Expropriation, if in the public or national interest 

¶ Application  

¶ Association with an existing owner 

¶ Other process allowed by law 

Numerous private individual local landowners and the state forestry hold surface rights over 

the Rovina, Colnic, and Ciresata deposits. Exploitation activities that result in surface 

disturbance require permission from the surface rights owners in addition to the required 

government permits. Land use in the RVP is predominantly low productive deciduous 

forests, pastureland in valley bottoms, and vegetable fields near households. There are no 

houses above the Rovina, Colnic, and Ciresata deposits. Mine-site planning from the PEA 

(Technical Report, February 2019) and March 2021 DFS was designed with consideration to 

minimise direct impacts to the community, with preliminary indications of direct impact on the 

number of isolated houses in the range of 5 to 11.  

ESM has initiated a land acquisition programme with three phases:  

1) Public information campaign  

2) Surveying and registration of land parcels not officially registered with the local 

government cadastral map  

3) Acquisition of surface rights using one of the methods listed above  

This programme is being implemented by SAMAX through a Social-Community Relations 

Manager, Legal Team, and Survey Team. The information campaign is well advanced, 

informing landowners of the legal process of cadastral registration through public postings 

and public meetings held between 2012 and 2015. ESM informed SENET that public 

response has been favourable thus far, in part due to SAMAXôs long-standing community 

consultation programme during the projectôs advancement. Owing to the large number of 

unregistered land parcels, SAMAX anticipates 1.5 years from the completion of the 

identification and surveying of all plots to complete all cadastral registrations prior to 

implementing a land acquisition strategy. 

SENET has relied on the terms and the land tenure documentation supplied by ESM and 

ESMôs lawyers and has not reviewed the mineral titles or agreements to assess the validity 

of the stated ownership.  
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4.3 ENVIRONMENTAL AND SOCIO-ECONOMIC IMPACT STUDIES 

Since joining the European Union (EU) in January 2007, Romania has adopted the General 

Framework Law 294/2003, which requires a compulsory EIA process for certain projects. 

The Guidance Document No. 918/2002 (transposing EU Directives) and four Ministerial 

Ordinances were adopted, which establish competencies, procedural stages, and 

instructions including public participation. The environmental protection laws and procedures 

generally meet with international best practices; however, governmental institutional 

capacities are still in the building stage, though recently, experience has been gained from 

large infrastructure projects and the advancement of permitting on other large mining 

projects. The Romanian EIA process has adopted some guidelines from the World Bank for 

public involvement and consultation in project planning. 

Romanian Government environmental regulations include the 1995 Environmental 

Protection Law. The major provisions set out in the environmental code include the following: 

¶ Principles and strategic elements that are the basis of the laws 

¶ Right to access information on environmental quality 

¶ Right to information and consultation on the siting of industrial facilities as set out in 

the Law on Environmental Impact Assessment 

¶ Implementation of EIAs, the results of which are to be made available to the public 

¶ Establishment of liabilities regarding environmental quality rehabilitation 

¶ Management regime for dangerous substances, hazardous waste, chemical 

fertilisers, and pesticides 

¶ Protection against ionising radiation and safety of radiation sources 

¶ protection of natural resources and biodiversity conservation 

¶ prompt action and reporting when accidental pollution occurs 

¶ prerogatives and responsibilities of the environmental protection authorities, central 

and local authorities, natural and legal persons 

¶ right to appeal to the administrative or judicial authorities 

The Romanian government takes cognisance of environmental concerns relating to mining 

activities in Romania and their potential trans-boundary impacts. The major areas of 

environmental concern include soil erosion and degradation, water pollution, air pollution in 

the south of Romania from industrial effluents, and contamination of Danube delta wetlands. 

The EU has reviewed mining practices and developed criteria for responsible mining which 

are included in the EU Mining Waste Directive. This directive came into force in April 2006. 

Romania became a full member of the EU on 1 January 2007 and adopted the EU Mining 

Waste Directive in 2008.  

In Romania, environmental activism in the form of non-governmental organisations (NGOs) 

is present and mainly dependent on international organisations. Although several thousand 

NGOs are registered, only 100 are active (approximately). 

The Golden Quadrilateral Mining District has a long history of mining and contains areas with 

extensive mining disturbance. State-owned and subsidised mining operations were closed in 

2007 after a long period of declining investment in operations resulting in legacy 

environmental issues and high unemployment. The Rovina property lies just east of the 

Brad-Barza sub-mining district, which was operated by the State until closing in 2007. On the 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 96 of 536 

Rovina Property, there are no previous state-owned mining operations, with previous 

activities restricted to exploration utilising drilling and limited underground gallery 

excavations. Previous surface disturbance is restricted to exploration gallery waste dumps at 

the Rovina deposit, from state exploration in the 1980s and several widely spaced 

exploration galleries ï presently collapsed ï in the Colnic deposit area from the 19th century. 

Under the Romanian regulation, ESM does not assume environmental liability for any of the 

previous exploration activities. 

ESM has completed baseline environmental and social studies under the lead of ERM as 

required for continuing the Mining Licence Application. These baseline studies serve to 

document current environmental and social conditions (see Section 20). 

ESM has informed SENET that an archaeology baseline study directly over the Rovina, 

Colnic, and Ciresata deposits, and over the plant and waste WMF locations, was 

commissioned in 2008 and continued in more detail in 2013 and 2016. These studies were 

completed by the Dacian and Roman Civilisation Museum, in Deva. No findings were made 

of archaeological or cultural significance (Dacian and Roman Civilisation Museum, 2016). 

ESM, in anticipation of completing an ESIA (Environmental and Social Impact Assessment) 

to international standards, commissioned and received the following studies for the RVP: 

¶ ñPosition paper for development of the Rovina Licence, Romania,ò Golder Associates 

Canada Ltd, 2007. 

¶ ñEnvironmental and Socioeconomic Compliance with International Standards,ò 

AECOM Canada Ltd, 2009. 

¶ ñRovina Project ESIA Gap Analysis and Work Programmeò, AMEC Earth and 

Infrastructure UK Ltd, 2012. 

There are several small rural villages within the boundaries of the property. State-operated 

mines were the dominant employer in the area prior to closure in 2007. Replacement jobs in 

the local areas have not been developed and unemployment is high. Many of the residents 

are engaged in subsistence agricultural activities or have left the area seeking employment. 

Although there are no houses recorded in the direct vicinity of the Rovina, Colnic, and 

Ciresata deposits, isolated houses and farms occur within 1,000 m south of Colnic and 980 

m east of Rovina (the village of Rovina) along with inside of the WMF footprint. 

ESM has informed SENET that as part of its stakeholder engagement approach it is 

currently active in community partnership programmes and project-communication 

programmes with the surrounding communities as well as assisting in the funding of small 

basic infrastructure improvements for communities near the Colnic and Rovina deposits. In 

addition, ESM maintains close contact with the local mayor and villagers as part of their 

community relation efforts. 
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE 

AND PHYSIOGRAPHY  

The information for this section was sourced from AGPôs PEA NI 43-101 2019 Report and 

edited where necessary. 

5.1 ACCESS TO THE PROPERTY 

The project lies near three international airports within approximately a two- to three-hour 

drive from the cities of Sibiu, Timisoara and Cluj. The city of Sibiu has the nearest 

international airport to the property with the most regularly scheduled commercial flights from 

various European destinations. From Sibiu, the principal access to the property is via a four-

lane highway to Deva and then another 40 km via a paved two-lane highway leading to the 

historical gold mining town of Brad, followed by secondary paved roads eastward for 7 km, 

passing through the village of Criĸcior and on to the village of Bucureĸci, which is located 

within the property. These roads provide the principal access to the Rovina, Colnic, and 

Ciresata deposits. The western boundary of the Rovina Licence is located less than 1 km 

east of the village of Criĸcior (population approx. 3,000), where ESMôs main office is located. 

Access to other portions of the Rovina Licence is via various paved and gravel roads, with 

tracks suitable for four-wheel-drive vehicles, or along footpaths. Access to the property by 

road is possible year-round; however, short periods of blockage are possible in the winter 

due to snow, especially in the higher areas of the Apuseni Mountains. 

5.2 CLIMATE AND LENGTH OF OPERATING SEASON 

The regional climate is regarded as mild temperate continental. Generally, the winter months 

are from December to March, and snow is common, though accumulation is typically less 

than 30 cm. Mean winter temperatures are between 3 °C and 5 °C; however, periods of 

severe temperatures (as low as 20 °C) can occur. Although field activities can continue 

year-round in this part of Romania, occasional heavy snowfalls can hamper access for short 

periods during the winter months. 

Springtime temperatures of 5 °C to 10 °C may start in early April, but patchy snow cover 

could last until midȤMay in the forested areas. The summer months, from June to 

September, have temperatures ranging from 10 °C to 20 °C, with rare maximum highs near 

35 °C.  

The typical annual precipitation is 800 mm to 1,100 mm. 

5.3 LOCAL RESOURCES AND INFRASTRUCTURE 

The Golden Quadrilateral Mining district, where the Rovina property is located, has a long 

history of mining activity, with developed infrastructure to provide electrical power and 

highway and rail transport. The towns of Deva (pop. 61,100) and Brad (pop. 14,500) are the 

closest major centres to the Rovina Licence and are, respectively, about 1 h and 20 min 

drive from the Colnic deposit. The town of Zlatna (pop. 7,500) is situated approximately 30 

km east of the property. Local unemployment is high (approx. 50 %). Although the local 

towns can provide the most basic mining and exploration needs for the early stages of 

exploration and project development (including accommodation and labour requirements, 
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food, communication services, and other supplies), specialised mining-related equipment 

and services may be obtained from Timisoara (pop. 319,300), Bucharest (pop. 1.9 M), or 

other European locations. The majority of the workforce, however, will likely be recruited 

locally. Population figures were sourced from the October 2011 Census. 

In the Golden Quadrilateral Mining district, electrical power is distributed from an existing 

110 kV utility grid that is connected to regional power producers. The nearest electrical 

power source to the deposit is in the town of Criĸcior (Gura Barza, adjacent to the Brad-

Barza Mine processing plant), located approximately 5 km to the southwest. Most locations 

on the property have cellular phone service, except in valleys where signals may be blocked. 

Most nearby towns have line telephone service, the majority of which are capable of 

international calls. 

The closest rail line available for use is in the town of Brad, 5.3 km by road from Criĸcior, 

with another rail line in Deva, located 41 km by road from Criĸcior. The most significant 

source of surface water in the Rovina Licence area is the Cris River, which flows just to the 

north and west of the licence boundaries. A civic works water dam on the Cris River is under 

construction 2.8 km northwest from the Rovina deposit. Within the Rovina Licence, the 

smaller, year-round Bucureĸci River (south of Colnic) and its tributaries in the property area, 

have provided an adequate water supply for historical exploratory drilling programmes. With 

proper upgrades, the property has sufficient sources of power and water to support a mining 

operation. 

5.4 PHYSIOGRAPHY, FLORA, AND FAUNA 

The southern Apuseni Mountains are mostly gently rolling with some abrupt slopes and cliff-

forming rock exposures. The highest points near or within the property are the Duba 

(969 masl), Coasta Mare (786 masl), and Cornetel (695 masl) peaks. In the areas of the 

Rovina, Colnic, and Ciresata deposits, the terrain is hilly to mountainous, with access 

through relatively gently sloped narrow valleys with moderately steep slopes to rounded 

ridges. The minimum and maximum elevation ranges, for each of the deposits are Colnic ï 

350 m to 540 m, Rovina ï 500 m to 680 m, and Ciresata ï 420 m to 480 m.  

The property is mostly forested with deciduous trees (beech and oak), with occasional 

conifers, particularly at higher elevations. 

Wildlife on the property includes deer, fox, and wild pigs. Local streams on the property are 

not known to have fish. 
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6 HISTORY 

The information for this section was sourced from AGPôs PEA NI 43-101 2019 Report and 

edited where necessary. 

6.1 SUMMARY 

Mining has played a significant role in the history of the Southern Apuseni Mountains and 

has been traced back to pre-Roman times (~2,000 years). Gold and base metal mining has 

occurred principally within the Metaliferi Mountains in an area covering 2,400 km2 and has 

become known as the Golden Quadrilateral (GQ) for its prolific historical gold production. 

Initially gold production came from alluvial deposits and high-grade veins in various 

locations, including Rosia Montana, Baia de Aires, Zlatna, Brad, and Sacaramb. According 

to studies of early papers and historical documents, the GQ has produced an estimated 55 

Moz of gold with approximately half this production attributed to the Roman Period (Vlad and 

Orlandea, 2004).  

The exploration history on the Rovina property, and particularly on the Colnic, Rovina, and 

Ciresata deposit areas, can be divided into the following six work phases: 

¶ Local prospectors and miners (19th century) 

¶ Romanian government (1960s) 

¶ MinexforïDeva, which is the local Romanian state exploration company (mid-1970s 

to 1997) 

¶ Rio Tinto (1999 to 2000) 

¶ MinexforïDeva (2000 to 2003) 

¶ ESM (formerly Carpathian Gold) (2004 to 2012) 

¶ ESM (2020) 

6.2 LOCAL PROSPECTORS AND MINERS (19TH CENTURY) 

The first recorded exploration in the area dates to the 19th century, during the Austro-

Hungarian period and was focused on AuïAg vein-style mineralisation. Within the Colnic 

Porphyry alteration halo, 17 documented underground galleries were excavated (see Figure 

6.1). Few records exist apart from location maps which accurately document their extent; 

however, according to ESM, no significant production has been recorded and most of the 

veins were reportedly determined to be sub-economic. 
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Figure 6.1: Colnic Deposit ï Compilation of Historical Work
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6.3 ROMANIAN GOVERNMENT (1960S) 

In the 1960s, three additional galleries, Colnic, Ursoi, and Mihai, were completed by the 

Romanian government within the alteration footprint of the Colnic porphyry. The Ursoi tunnel 

was approximately 500 m in length and reportedly intersected 46 north-trending veins, eight 

of which were tested by crosscuts. Veins were recorded as 3 cm to 1.5 m in width (mainly 

around 20 cm) and mineralised with pyrite and traces of sphalerite, chalcopyrite, and 

covellite, in a gangue of calcite, clay, and rare quartz.  

In addition, many of the previously excavated galleries from the 19th century were reopened 

and sampled. Unfortunately, all these tunnels are now collapsed and no longer accessible. 

ESM has obtained some underground assay data for the Colnic and Ursoi tunnels and has 

incorporated this data into the exploration database, to aid geological understanding. 

The Romanian Government initiated porphyry exploration in the South Apuseni Mountains in 

the early to mid-1970s. This work included airborne geophysics (magnetics) and surface 

sampling, which led to the discovery of the Rosia Poieni porphyry deposit, located 27 km 

northeast from the Colnic porphyry and 3 km from the Rosia Montana gold deposit. This 

deposit has been mined by the state mining company and is presently active on a limited 

basis. 

6.4 MINEXFOR-DEVA (MID-1970S TO 1997 AND 2000 TO 2003) 

Following discovery of the Rosia Poieni deposit, regional work by the Romanian State 

exploration company, MinexforïDeva (Minexfor), identified the Colnic and Rovina areas as 

prospective for porphyry Cu mineralisation. In the mid-1970s, Minexfor drilled a 650 m deep 

vertical hole at Colnic (drillhole F2 in Figure 6.1) targeting a magnetic high anomaly identified 

from the Romanian Governmentôs airborne magnetic survey. Only a summary log was 

provided to ESM, which documents weakly anomalous Cu grades (averaging 400 ppm) 

between surface and 240 m depth and stronger anomalies (averaging 1,000 ppm) from 

240 m to 650 m depth. There were no gold analyses. 

In 1974, Minexfor initiated a diamond drilling programme at the Rovina deposit (referred to 

as the Bucureĸci-Rovina Property in historical documents) to test the extent of the porphyry 

style mineralisation. Over the next ten years, 34 holes totalling 23,119 m were drilled and 

sampled for Cu and intermittently for Au, Ag, Pb, Zn, Mo, Fe, and S. Holes were drilled 

vertical and averaged 680 m in depth. In addition to the drilling, two levels of underground 

galleries were excavated in the form of grid patterns through the mineralised porphyry body 

to provide channel sampling and underground drilling stations (see Figure 6.2). 

In 1976 and 1977, induced polarisation (IP)/resistivity, natural polarisation, and gamma ray 

geophysical surveys were reportedly completed by the Romanian government at Colnic. The 

surveys were done over ten northïsouth-oriented lines, spaced 200 m apart. These results, 

however, have not been provided to ESM.  

In 1982, Minexfor returned to the Colnic Deposit area to complete 500 m of trenches and 

surface pits, 500 m of exploration tunnels, and approximately 3,550 m of core drilling. The 

drilling consisted of four wide-spaced drillholes (FA, FB, FD, FF) located to the north and 

east of ESMôs current drilling (see Figure 6.1). These holes were vertical and drilled to 

depths ranging from 490 m to 1,200 m. Only summarised details of these holes were 
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provided to ESM; however, reportedly long intervals of weakly to moderately anomalous Cu 

grades (230 ppm to 710 ppm) were intersected, starting at depths generally greater than 300 

m. There were no gold analyses.  

Minexfor completed additional magnetic and gamma ray geophysical surveys during 1983 to 

1984, together with a soil geochemistry survey. ESM did not receive any of the results of 

these surveys. From 1986 to 1987, Minexfor briefly explored the Rugina intrusive-sediment 

contact-related prospect. Rugina is defined by anomalous values of lead and zinc from 

surface sampling and is located approximately 500 m to the northeast of Colnic. ESM 

indicated that to the best of their knowledge this prospect was never drill-tested. 

 

Figure 6.2: Underground Portal Now Collapsed at Rovina 

 

In 1986, after ten years of drilling at the Rovina deposit and development of underground 

access (see Figure 6.2) a resource estimate for copper was completed. ESM purchased this 

data from the NAMR. As the resource is not NI 43-101 compliant, and has been superseded 

by more recent estimates, it is not included in this report. 

In 2000, Minexfor returned to the Colnic deposit and completed additional trenching and rock 

sampling, followed by eight core holes (F7 to F9 and F14 to F18) totalling 1,100 m (see 

Figure 6.1). These holes were drilled at angles ranging from vertical to almost horizontal in 

the area of ESMôs current drilling, and intersected stockwork-style mineralisation. Gold 

values appear to be in a similar range as those reported by ESM, but copper was not 

assayed for by Minexfor. Two of the holes (F14 and F15) were drilled to the south and 
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returned only weak Au anomalies. No additional work was reported by Minexfor after this 

drilling. ESM purchased the paper drill logs with assay results of this programme from the 

NAMR. Some of this drill core was preserved and ESM reviewed the available core. 

Although the core was not in good condition, key mineralisation features were still 

observable. 

In 2002ï2003, Minexfor completed a diamond drill programme in Valea Garzii within the 

Ciresata area. Six vertical drillholes were completed for 1,200 m of drilling to a maximum 

depth of 200 m. One of these holes (F-4) contained anomalous Au mineralisation increasing 

with depth; copper was not assayed. ESM purchased the paper drilling logs with assays of 

this programme from the NAMR. 

6.5 RIO TINTO (1999 TO 2000) 

In 1999, Rio Tinto was granted a non-exclusive prospecting permit by the Romanian 

government over an area covering approximately 24 km × 30 km. This area included the 

current boundaries of ESMôs Rovina Licence. After the completion of a reconnaissance-style 

exploration programme in December of that year, Rio Tinto applied for and was granted an 

Exploration Licence over this same area. A more detailed exploration programme 

commenced, comprising the following: 

¶ Regional stream sediment geochemical sampling 

¶ Grid soil geochemical sampling 

¶ Rock chip sampling over selected target areas 

¶ Helicopter-borne magnetic/radiometric survey (Furgo Airborne Corp., Canada) 

The exploration work by Rio Tinto identified several targets within their licence; however, the 

licence was relinquished ahead of schedule after only one year of exploration. ESM 

purchased Rio Tintoôs final exploration report from the NAMR. 

6.6 ESM (2004 TO 2020) 

In 2004, the Rovina property was acquired by ESMôs wholly owned subsidiary, SAMAX, as a 

one-year non-exclusive Prospecting Permit. That year, ESM purchased and compiled 

historical data, and completed property-wide reconnaissance sampling and mapping with a 

focus on known prospects. 

In 2005, ESM applied for an Exploration Licence and following an open public tender and 

application process, was officially awarded the Rovina Licence (covering 9,351 ha). 

ESM completed generative exploration work during 2005 and 2006, which included 

reconnaissance-style rock chip sampling, geologic mapping, and sampling at 1:5,000 scale, 

soil geochemistry grids and ground magnetometer surveys and IP resistivity surveys.  

In 2006, drilling commenced on the property, and to date ESM has completed 314 diamond 

drillholes, including the 2020 geotechnical drilling, for a total of 140,440 m drilled. 

In 2007, field programmes included geologic mapping and sampling. This was followed up 

with soil geochemistry, ground magnetometer, and IP resistivity surveys. In total, 

approximately 34 km2 of ground magnetometer surveys were completed over the property 
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along with 24.55-line km of IP ground surveys. Over 19 km2 of soil geochemistry surveys 

have also been completed on the property.  

In 2007, AMEC Americas Limited (AMEC) completed an NI 43-101 mineral resource 

estimate for the Colnic and Rovina porphyry deposits. Only the drilling completed during 

2006 was incorporated into this mineral resource estimate, which included 49 drillholes (15, 

714 m) from the Colnic deposit and 17 drillholes (8, 435 m) from the Rovina deposit.  

Following the 2007 generative exploration programmes and drilling, the Ciresata deposit was 

discovered in early 2008 with AuȤCu mineralisation occurring 50 m to 100 m below the 

surface. 

In 2009, PEG Mining Consultants Inc. (PEG) completed an NI 43Ȥ101 resource estimate for 

the Colnic, Rovina, and Ciresata deposits incorporating the late 2007 and 2008 drilling 

results available as of 8 April 2008 for Rovina and as of 30 September 2008 for Colnic and 

Ciresata. The effective date of the resources was 30 September 2008. Based on the 2008 

resource estimate, PEG completed a PEA in April 2010. 

Between 2009 and 2010, ESM interrupted the drilling programme and only did geological 

mapping and surface sampling on the RVP to focus its exploration effort on the more 

advanced RDM project in Brazil. 

Following completion of the PEA in early 2010, ESM returned to Romania and completed 

four vertical, deep drillholes on the Ciresata deposit to assess the continuity of the upper part 

of the Ciresata deposit as well as the vertical extent of the mineralisation. 

In preparation for a prefeasibility study, ESM resumed drilling on the property in 2011. The 

aggressive drill programme added 21 drillholes at Ciresata, 18 new infill drillholes on the 

Colnic porphyry, and 19 additional infill drillholes on the Rovina porphyry. For Colnic and 

Rovina, the drill programme was focused on converting Inferred resources to Indicated. 

In September 2011, through an exploration collaboration agreement between ESM and 

Barrick Gold Corporation, Barrick initiated a drill target generation and drilling programme to 

test depth and lateral extensions at the Ciresata deposit as well as satellite targets. Drilling 

on the Rovina Exploration Licence was halted in 2012 as required by the process of 

conversion to a Mining Licence.  

In OctoberïDecember 2020, ESM conducted geotechnical drilling at the Colnic and Rovina 

deposits, as part of a geotechnical study for the March 2021 DFS. In addition to the 2011 

geotechnical drilling, three holes were drilled at Colnic and one hole was drilled at the 

Rovina deposit, and another twelve holes in the WMF and plant areas, totalling 1,311.70 m.  

The exploration programme conducted by ESM since 2004 is described in greater detail in 

the Sections 9 and 10. No further exploration activity was conducted on the Rovina 

Exploration Licence since the end of the geotechnical drilling programme in December 2020. 
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7 GEOLOGICAL SETTING AND MINERALISATION 

The information for this section was sourced from AGPôs PEA NI 43-101 2019 Report and 

edited where necessary. 

7.1 REGIONAL GEOLOGIC AND METALLOGENIC SETTINGS 

Most of the mineral deposits in the Romanian region are in the Carpathian Fold Belt, an 

arcuate orogenic belt which is part of a much larger belt extending westward into Austria and 

Switzerland and southward into Serbia and Bulgaria, as shown in Figure 7.1. These belts 

developed during the late Cretaceous and Tertiary periods, following closure of the Tethys 

Ocean due to the collision of continental fragments of Gondwana with continental Europe 

and the related subduction of small, intervening oceanic basins (Alderton and Fallick, 2000). 

 

Figure 7.1: Schematic Drawing of the Carpathian Arc and Associated Mineral Deposits 
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The development of the Carpathian Fold Belt was accompanied by widespread igneous 

activity, including a suite of late Cretaceous to early Eocene acidic to intermediate intrusive 

and extrusive rocks known as ñbanatitesò. These rocks are believed to have formed during 

the early stages of subduction and are host to several copper-molybdenum-iron porphyry 

and skarn deposits in southeast Romania and extending northeast to the West Apuseni 

Mountains. The prominent Z-shaped Carpathian fold-and-thrust belt through Hungary, 

Slovakia, Ukraine, Romania, and Serbia (see Figure 7.1) is associated with the Neogene 

Alpine orogeny, whereby north-south compressive tectonics in western Europe resulted in 

the eastward extrusion of the Alpaca and Tisia microplates into present Romania (Neubauer 

et al, 2005). The South Apuseni Mountains represent a somewhat isolated massif of 

volcanism and ore deposits within the Carpathian orogenic belt (see Figure 7.1). Neubauer 

et al. (2005) have proposed a plate tectonic setting for the Carpathian-Panonian orogenic 

system, whereby the volcanism in the South Apuseni Mountains (which lie approximately 

250 km west of the westward-verging subduction front) is related to slab roll-back and break-

off. This general subduction tectonic setting, while more complicated than the American 

Cordillera due to the micro-plate interaction, is typical of most gold (± copper) porphyry 

deposits worldwide (i.e. Cajamarca Belt, Peru; Maricunga Belt, Chile; Cordillera Central of 

Luzon, Philippines; [Sillitoe, 2000 and Seedorff et al, 2005]). Associated with this tectonic 

event are Neogene volcanic and subvolcanic rocks. 

In the South Apuseni Mountains, where the RVP is located, these Neogene volcanic and 

subvolcanic rocks are subdivided into three main groups (Alderton and Fallick, 2000): 

¶ Early Miocene acidic tuffs and ignimbrites 

¶ Mid-Miocene to Pliocene calc-alkaline stratovolcanoes (associated with epithermal 

and porphyry mineralisation) 

¶ Pliocene to Pleistocene alkaline volcanic rocks 

These volcanics intrude and overlie a basement of Palaeozoic (and older) metamorphic 

rocks, Mesozoic ophiolites, and sedimentary flysch rocks. The structural setting in this area 

is interpreted to be associated with an extension within a strike-slip regime in the Carpatho-

Pannonian realm (Milu et al. 2004, Neubauer et al. 2005), which created pull-apart basins. 

Intersections of these basins with major eastïwest and northeast-trending pre-Laramian 

tectono magmatic lineaments and northwest-trending Laramian lineaments are believed to 

have concentrated areas of increased Tertiary volcanic and metallogenic activity (Balintoni 

1994; Rosu et al. 2004, 2000a in Milu et al. 2004). 

Regional dating studies from various locations within the South Apuseni Mountains indicate 

several Neogene calc-alkaline volcanic centres, representing three main episodes of 

volcanism, were active between ca. 15 Ma and 1.6 Ma (Rosu et. al., 2004, in Manske and 

Hedenquist, 2006). Volcanism commenced in the east of the Apuseni Mountains (Rosia 

Montana-Bucium and areas adjacent to the Brad district), moved westward (into the Zarand 

basin), and then back eastward (Baia de Aries, Zlatna, Sacaramb, and Deva areas) to the 

final phase at Uroi (see Figure 7.2 and Figure 7.3). 

The first volcanic episode was explosive, occurring ca. 15 Ma, is poorly developed/preserved 

and is represented by rhyodacite to dacitic tuffs that are interbedded with marls and deep-

sea pelagic sediments (Cioflica et al. 1996 and Rosu et al. 2000b, in Milu et al. 2004). The 

second episode (7.4 to 14.8 Ma) is predominantly represented by calc-alkaline intermediate 
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subvolcanic intrusives, with some andesite extrusives and local areas of dacite intrusives. 

The third episode, at ca. 1.6 Ma, consists of deposition of alkaline rocks including 

trachyandesites (Milu et al. 2004).  

Different volcanic products have been described for the episodes, such as lava or extrusive 

domes, flows, pyroclastic and volcano-sedimentary deposits, in addition to intrusive bodies 

(dykes, domes, and micro-laccolithes) that partly represent the rooted area of the volcanoes, 

and a large variety of intrusive breccias (Borcos and Vlad, 1994; Tamas, 2002). The 

volcanoes have been described as calderas, stratovolcanoes, simple or composite 

volcanoes, and extrusive domes (Ianovici et al., 1969; Berbeleac, 1975). Generally, the 

volcanoes preserve less than a third of their superstructure, as they were affected by an 

intense erosion activity such as in the Sacaramb area, but some domes, like Caraci and 

Cetras, have retained an original morphology (Borcos in Cioflica et al., 1973). 

The first two volcanic-intrusive episodes are associated with the majority of the metallogenic 

activity. The first, mid-Miocene episode resulted in Au-Ag epithermal mineralisation, such as 

that of the Rosia Montana deposit (Manske and Hedenquist, 2006). The second, mid- to late 

Miocene episode is represented by Au-Ag (Te) epithermal mineralisation (e.g. Sacaramb, 

Stanija, Baia de Aries), Pb-Zn-Cu (Au-Ag) mineralisation (e.g. Troiuta, Coranda, Hanes) and 

porphyry Cu (Au-Mo) mineralisation (e.g. Rosia Poieni, Deva, Bolcana, and presumably 

Colnic and Rovina; Milu et al., 2004). 
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Figure 7.2: Age Dates, Apuseni Mountains Volcanism and Intrusive Activity 
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Figure 7.3: Time Evolution of Volcanic Activity in the Southern Apuseni Mountains
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7.2 ROVINA VALLEY PROJECT SETTING 

The Rovina property occurs within the defined Golden Quadrilateral Mining District located 

just east of the Brad-Barza sub-district, and near the northern end of the Sacarimb-Brad 

volcanic belt (see Figure 7.4). The Property covers a sequence of Neogene-aged 

subvolcanic intermediate intrusive rocks, which in other parts of the Golden Quadrilateral 

host epithermal- and porphyry-style mineralisation. A variety of mineral deposit types are 

present in the Golden Quadrilateral area, including porphyry copper, epithermal veins (low-

sulphidation, and less commonly high-sulphidation), breccia pipes, and replacement bodies. 

ESMôs exploration programmes have identified gold-rich porphyry systems (Colnic and 

Ciresata deposits) and a copper-gold porphyry (Rovina) associated with Neogene 

subvolcanic intrusive complexes.  

 

Figure 7.4: Regional Geology 

 

The Rovina and Colnic porphyry deposits lie within a north-eastern volcanic outlier of the 8 

km to 10 km diameter, Neogene-aged, Brad-Barza volcanic field. The Brad-Barza volcanic 

field is well known for hosting high-grade gold veins with an estimated historical gold 

production of 11.2 Moz, dating back to the Roman period (ca. 2,000 years ago) (Vlad and 
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Orlandea, 2004). The Ciresata porphyry, 4.5 km south of Colnic, lies within the eastern part 

of the Brad-Barza volcanic field.  

The basement stratigraphy and volcanic rocks of the Rovina-Colnic-Ciresata area are 

regionally similar to those of the Brad-Barza volcanic field (see Figure 7.4 and Figure 7.5). 

The basal sequence comprises an upper Cretaceous flysch, locally termed the ñStrate de 

Piriul Izvoruluiò. This unit consists of tightly folded siltstones, wackes, and thin interbeds of 

shale. The regional trend of fold axes is northwestïsoutheast, with some folds being 

overturned, resulting in southwest-dipping axial planes (Romania State Geology Map, 

1:50,000 scale). 

Unconformably overlying this unit are a series of Neogene-aged, intermediate composition, 

sub horizontal volcaniclastics and flows which have limited aerial extent. Common in the 

area are isolated bodies of massive plagioclaseïamphibole ± pyroxene ± biotite andesites 

(the ñAndesite tip Barzaò) which are mapped as subvolcanic intrusives (see Figure 7.5).  

Lava flows and subvolcanic intrusives from the Rovina-Colnic area cover an arcuate-shaped 

belt that is approximately 7 km long and 2 km to 3 km wide (see Figure 7.5). The porphyry 

mineralisation at Rovina and Colnic is hosted by porphyritic hornblende-plagioclase ± quartz 

± pyroxene diorites (Damian, 2006, in Ruff, 2006); these are interpreted as subvolcanic 

intrusives. At Ciresata, porphyry mineralisation is hosted in hornblende-plagioclase ± quartz 

diorites and hornfelsed Cretaceous sediments (Damian, 2008). 

Mapped phyllic alteration halos at Rovina, Colnic, and Ciresata occur in subvolcanic 

hornblende feldspar porphyries, volcaniclastic units, and locally in Cretaceous sediments. 

The Valea Morii Cu-Au porphyry deposit within the Barza magmatic complex, located just 

outside the Rovina Exploration Licence (see Figure 7.4), has age dates ranging from 

11.41 Ma to 11.30 Ma (Kouzmanov et al., 2006). Age dates on proximal barren andesite 

intrusions cover a wider range, both pre- and post-dating mineralisation, at 12.44 Ma, 11.87 

Ma, and 10.95 Ma (Kouzmanov et al., 2006).  

Geological mapping coupled with ground magnetic surveys by ESM in the Rovina-Colnic 

area indicate the presence of late-stage hornblende-feldspar porphyries, with primary 

magnetite occurring within the alteration halo of the Colnic porphyry system at the Cornetel 

Peak. These are interpreted to represent post-mineralisation intrusives. Thus, based on 

present data, mineralisation is bracketed by the basal volcaniclastic unit at Rovina and the 

post-mineral subvolcanic intrusives at Colnic, and may be of a similar age to the Valea Morii 

porphyry mineralisation (i.e. about 11.4 Ma). 
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Figure 7.5: Geology of the Rovina Licence



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 113 of 536 

7.3 DEPOSIT GEOLOGY 

7.3.1 Introduction 

Each of the Rovina, Colnic, and Ciresata porphyries share many basic geologic-

mineralisation attributes. These include association with both subvolcanic intrusives of 

similar composition and similar alteration suites. The mineralised porphyries at Rovina, 

Colnic, and Ciresata display moderate to intense potassic hydrothermal altered cores, and 

strong quartz stockwork veining. The Au-Cu mineralisation manifests as stockwork veining 

and disseminations of pyrite and chalcopyrite, centred on porphyritic, subvolcanic-intrusive 

complexes of hornblende-plagioclase diorites. The Colnic and Ciresata porphyries classify 

as gold-rich, with the Rovina porphyry falling within the Cu-Au subtype. All three porphyries 

contain many of the features common in gold-rich porphyries [i.e. dioritic, calc-alkaline stock 

associated and abundant magnetite alteration (Sillitoe, 2000)].  

Geometry of the mineralisation and host porphyries is different for each of the deposits. At 

Rovina, the host porphyries are generally cylindrical and vertical. At Colnic, the porphyries 

are lobate, with mineralisation decreasing with depth and a phyllic-altered cap locally 

preserved. Both Rovina and Colnic porphyries intrude extensive igneous-magmatic breccia 

carapaces, whereas Ciresata mineralisation is centred on a relatively narrow subvolcanic 

ñneckò with a significant amount of mineralisation hosted in adjacent hornfelsed sediments. 

No significant porphyry-related epithermal or skarn mineralisation has been identified, with 

only minor occurrences of gold ± silver, lead, and zinc in narrow epithermal veins within the 

phyllic alteration halo at Colnic. In addition, no significant weathering oxidation of hypogene 

sulphides is observed. Detailed description of the logged lithologies, alteration, and 

mineralisation for each deposit is described in the following sections. 

7.3.2 Rovina Deposit Geology 

7.3.2.1 Rovina Geology Summary 

Copper-gold mineralisation at Rovina is hosted in multiple composite plagioclase-hornblende 

porphyritic subvolcanic intrusives. This mineralisation reaches the surface and is exposed in 

one location as outcrops in the Baroc valley drainage over approximately 300 m (see Figure 

7.6). The remaining sparse and scattered outcrops are phyllic-altered fragmental volcanics 

and porphyritic volcanics, which comprise a mapped phyllic alteration halo of 1,000 m × 600 

m. The mineralised porphyries are cylindrical and vertical, with mineralisation extending up 

to 600 m below surface. At least three mineralised porphyries are recognised. The main 

porphyry (Rovina porphyry) intrudes (or is surrounded by) a brecciated porphyritic unit. This 

breccia unit is locally mineralised and is interpreted as an intrusive magmatic breccia (IMB) 

carapace to an upper-level intrusive. The last, post-mineral stage of intrusive activity is the 

emplacement of a phreatomagmatic breccia complex, which cuts earlier porphyry units and 

is grade destructive. Surface geology (see Figure 7.6) and two cross-sections through the 

Rovina porphyry (see Figure 7.7 and see Figure 7.8) are shown below. Plan map locations 

for the cross-sections are shown in Figure 7.6. 
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Figure 7.6: Rovina Porphyry Surface Geology



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 115 of 536 

 
Figure 7.7: Cross-Section of Rovina Porphyry with Major Lithologic Units 
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Figure 7.8: Long Section of Rovina Porphyry with Major Lithologic Units 

 

Multiple inter-mineral intrusive phases into the Rovina porphyry have been recognised with 

features such as breccia clasts of intense stockworked porphyry within later, less intense 

stockwork porphyry. An example is Porphyry B intruding the axial position of the Rovina 

porphyry, as shown in Figure 7.9, clearly illustrating a contact between the younger inter-
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mineral Porphyry B and the older Porphyry C (Rovina porphyry). Intense stockwork veining 

in Porphyry C contrasts against the moderate stockwork veining in Porphyry B in the upper 

section of the core. These multiple events lead to complex and overprinting stockwork 

veining and alteration features, and likely resulted in grade enhancements. 

 

Figure 7.9: Photograph of Drill Core from RRD-45 Contact between Porphyry C and 

Porphyry B 

 

Recognised alteration types associated with mineralisation include an early potassic (biotite 

± K-spar), magnetite (several events), and magnetite-propylitic (termed MACE, with 

magnetite, chlorite, and epidote). The MACE alteration often overprints the earlier potassic 

alteration. Phyllic alteration occurs around the margins of the mineralised porphyries. 
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Petrographic description samples from the Rovina porphyry indicate that a variably potassic 

and magnetite-altered plagioclase-hornblende porphyry is host to disseminated and veinlet-

controlled chalcopyrite (see Table 7.1).  

Table 7.1: Petrographic Description of Mineralised Rovina Porphyry 

Sample Petrographic Summary Description 

RRD-9-1 

(DH RRD-9 at 

384.57 m) 

Altered plagioclase-amphibole porphyry (dioritic?), with disseminated and fracture-controlled 

chalcopyrite mineralisation associated mainly with potassic alteration (biotite-K-feldspar); early 

quartz-amphibole-magnetite±carbonate-chalcopyrite-pyrite veinlets are cross-cut by later 

quartz-chalcopyrite-carbonate-magnetite-pyrite-Au veinlets. 

RRD-13-2 

(DH RRD-13 

at 184.78 m) 

Altered plagioclase-amphibole porphyry (dioritic?), with disseminated and fracture-controlled 

chalcopyrite mineralisation associated mainly with potassic alteration (K-feldspar-biotite); 

magnetite-rich fractures are common, with the assemblage quartz-magnetite-

calcite±amphibole-K-feldspar-chalcopyrite. 

RRD-18-3 

(DH RRD-18 

at 165.76 m) 

Altered plagioclase-amphibole porphyry (dioritic?), with disseminated chalcopyrite 

mineralisation associated mainly with potassic alteration (biotite±K-feldspar); overprinted by 

minor quartz-magnetite-biotite-plagioclase-scapolite(?)-chalcopyrite-pyrite veinlets and later 

quartz-magnetite±pyrite stringers. 

 

7.3.2.2 Rovina Lithology and Logging Unit Descriptions 

The detailed logging protocol of ESM has differentiated the major lithologic units into 

subunits, based primarily on textural features and on cross-cutting mineralisation features in 

the case of inter-mineral porphyries. Five different porphyries have been interpreted at 

Rovina and a list of major lithologic units and logging codes is shown in Table 7.2. 

Table 7.2: Major Lithologic Units and Logging Codes for Rovina 

 Code Name Description/Location 

Rovina 

composite 

hornblende-

plagioclase 

porphyries 

64 Rovina Por. (POC: early-mineral) Principal mineralised porphyry 

65 Inter-mineral Por. (POB: inter-mineral) Inter-mineral axial intrusion to POC 

63 Baroc Valley Por. (POD: late-inter-mineral) Satellite porphyry body 

62 Potassic-silicic Por. (POE: late-mineral) Deep occurrence 

66 Northwest Por. (POA: late-mineral) Minor importance 

69 Breccias BX undifferentiated Minor importance, localised 

orthomagmatic breccias within Por. units 

Rovina Wall 

Rocks 

67 IMB Complex  Heterogenous fragmental hornblende-

feldspar Por. with similar composition 

groundmass; predominantly wall rock, 

locally mineralised 

68 Flysch sediment (SED) Folded Cretaceous sediments, localised 

occurrence in southeast, unmineralised 

Rovina post-

mineral units 

61 Glamm Breccia (GBX) Green rock-flour matrix with polylithic 

clasts locally derived; phreatomagmatic 

breccia complex with several facies; grade 

destructive. 
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Overburden (OB ï 600): The completely oxidised colluvium, alluvium, residual soil, and 

weathered rock occurring at the top of most drillholes. 

Glamm Breccia (GBX ï 610): The glamm breccia (phreatomagmatic breccia) tends to have 

distinct, sharp cross-cutting contacts with the surrounding wall rocks. This unit is generally 

polylithic, containing sand to cobble scale, rounded to angular clasts of mineralised and 

barren porphyry, previously formed breccia phases, and vein fragments. This unit appears to 

have formed post-mineral, and aside from minor locally present carbonate ± base metal 

mineralisation, it has not been cross-cut by mineralised quartz or sulphide veins or 

overprinted by earlier potassic or MACE alteration. Most of the gold and copper 

mineralisation occurring within the glamm breccia is restricted to clasts of strongly veined 

porphyritic wall rock that have been incorporated into this unit close to the margins of the 

breccia pipe. The matrix of the glamm breccia is generally chlorite-clay enriched, giving the 

unit a characteristic pistachio green to light grey (bleached) colour. The margins of clasts 

have also been affected by this alteration, resulting in bleached rims. Four texturally distinct 

subcategories of glamm breccia have been recognised in the drill core, described below. 

Crystal Rich Glamm (XGBX ï 611): This rock type was previously logged as a late (post-

mineral) fine- to medium-grained feldspar-amphibole porphyry because of its homogeneous, 

porphyritic appearance. It has been interpreted here as an early, crystal-rich phase of the 

glamm breccia unit, due to its ubiquitous occurrence within this unit, similarities in the style 

and intensity of chlorite-clay alteration, and complete lack of mineralised veining and 

potassic/MACE alteration. Crystal-rich glamm generally contains 5ï7 modal per cent 2ï3 

mm feldspar, and 5ï7 modal per cent 2ï3 mm mafic phenocrysts, within a much finer 

grained chlorite-clay enriched matrix. This unit is generally cross-cut by thin glamm breccia 

shoots, and clasts of crystal-rich glamm are common within younger glamm breccia phases. 

Locally, a weakly developed lamination has been observed that may indicate a genetic 

relationship with the more strongly banded laminated glamm breccia described below. This 

rock type is generally unmineralised. 

Laminated Glamm (LGBX ï 612): This rock type is characterised by a pervasive flow 

banding consisting of sub-parallel, commonly irregular laminations defined by composition 

and grain size variation. Previously, laminated glamm breccia was included as part of the 

matrix-rich glamm. It has been distinguished here due to its porphyritic appearance, which 

resembles the crystal-rich glamm described above. This unit may also be cross-cut by 

matrix- or clast-rich glamm breccia shoots, and clasts of this rock type are common within 

younger glamm breccia phases. This rock type is generally unmineralised. 

Clast-Rich Glamm (CGBX ï 613): This rock type is generally poorly sorted, containing 

angular to sub-rounded clasts of strongly altered/mineralised/veined porphyry, barren 

porphyry, previously formed breccia phases, and vein fragments, within a pistachio green to 

light grey (bleached) chlorite-clay enriched matrix. Close to the margins of the breccia pipe, 

clast-rich glamm breccia may contain significant copper/gold mineralisation within clasts of 

mineralised wall rock that has been incorporated into the breccia unit. Where mineralised 

clasts do not occur, clast-rich glamm breccias are generally unmineralised. Clast-dominated 

glamm breccias grade into, and are interfingered with, matrix-dominated breccias, 

suggesting that these two rock types may be related. The Glamm breccias possibly 

represent the marginal facies to matrix-dominated breccia shoots. 
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Matrix-Rich Glamm (MGBX ï 614): The matrix-dominated glamm breccia is finer grained, 

better sorted, and more comminuted than the clast-rich glamms described above. The rock 

is generally macroscopically structureless and has a pistachio green to light grey (bleached) 

colour due to pervasive chlorite-clay enrichment. Where mineralised clasts do not occur, this 

rock type is generally unmineralised. 

Amphibole-Feldspar Porphyry (Porphyritic Diorite ï 620, 630, 640, 650, and 660): The 

majority of the veining, mineralisation, and alteration in the Rovina deposit are hosted by a 

series of medium- to coarse-grained amphibole-feldspar porphyry stocks. These units 

generally contain approximately 7 to 10 modal per cent 3 to 12 mm black green euhedral 

prismatic hornblende porphyrocrysts, and 15 to 20 modal per cent 1 to 4 mm 

white/colourless subhedral-blocky prismatic, zoned plagioclase phenocrysts within fine, 

granular to aphanitic groundmass. The various porphyry stocks at Rovina (POA, POB, POC, 

POD, and POE) were identified as separate intrusive phases using a combination of 

observations, including the alignment of phenocrysts adjacent to intrusive margins, 

truncation of quartz veins within older porphyry phases cross-cut by younger ones, and the 

incorporation of quartz vein fragments and quartz veined xenoliths within younger porphyry 

phases that have been emplaced into older, previously veined phases. Decrease in 

phenocryst size and sudden changes in grade and alteration type were also considered 

when distinguishing between earlier and later porphyry intrusions. Within each porphyry unit, 

finer grained (621, 631, 641, 651, and 661) and coarser grained (622, 632, 642, 652, and 

662) end-members were identified during logging, as well as intervals displaying magmatic 

foliation or lamination (623, 633, 643, 653, and 663).  

In total, five amphibole-feldspar porphyry stocks were identified at Rovina, namely (from 

youngest to oldest): 

1 Porphyry A (660) ï Northwest (Baroc Valley) Porphyry (late mineral) 

2 Porphyry E (620) ï Potassic-Silicic Porphyry (late mineral) 

3 Porphyry D (630) ï Baroc Valley Porphyry (late inter-mineral) 

4 Porphyry B (650) ï Inter-Mineral Porphyry (inter-mineral) 

5 Porphyry C (640) ï Rovina Porphyry (early mineral) 

Intrusive Magmatic Breccia (IMB ï 670): The intrusive magmatic breccia is a pre-mineral 

clastic unit that appears to form the host rocks to the mineralised porphyry stocks at Rovina. 

This unit generally has a complex texture and contains sub-angular to rounded igneous and 

sedimentary rock fragments within a fine-grained, granular to porphyritic matrix. This unit is 

affected by early potassic and MACE alteration and is cross-cut by mineralised quartz and 

sulphide veining. Where this unit is strongly altered, margins of clasts are poorly defined, 

giving the rock a clotty/spotted appearance. Intervals displaying well-developed magmatic 

foliation are common within this unit, suggesting that it may be part of a pre-mineral diatreme 

breccia or subvolcanic intrusion that subsequently became the host to the mineralised 

porphyry stocks at Rovina. In addition to the rock type described above, two texturally 

distinct subcategories of intrusive magmatic breccia have been recognised in the drill core. 

Laminated Intrusive Magmatic Breccia (LIMB ï 671): This unit consists of restricted intervals 

of moderately to strongly laminated intrusive magmatic breccia. Lamination is generally 

defined by clotty/discontinuous sub-parallel layers of magnetite-amphibole-chlorite ± 
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sulphide alteration within a much finer grained matrix. These zones generally grade into and 

out of more typical intrusive magmatic breccia. 

Xenolith Rich Porphyry (XIMB ï 672): Intervals of clast-poor intrusive magmatic breccia with 

a spotty/porphyritic texture also occurs locally. These intervals generally grade into and out 

of more typical intrusive magmatic breccia. 

Flysch Sediment (SED ï 680): A locally laminated unit of very fine-grained mudstone to fine-

grained sandstone was intersected to the south of the Rovina porphyry in RRD-38. This rock 

type appears to host the intrusive magmatic breccia unit described above. Adjacent to the 

contact with the intrusive magmatic breccia, this unit may be strongly fractured and biotite ± 

sericite/clay-enriched, becoming dark brown to pale grey/beige in colour. Fracture controlled 

pyrite ± silica may also occur within altered intervals. 

Breccia (BX ï 690): Poorly defined intervals of early to syn-mineral (possibly orthomagmatic) 

brecciation occur within all of the described porphyry phases at Rovina. These breccias 

included zones of monolithic (692) wall rock breccia and polylithic (693) brecciation that may 

have formed in response to magmatic fluid discharge from inter-mineral or late mineral 

porphyry phases. Intrusive breccias that appear to form a sheath around inter-mineral and 

late-mineral porphyry stocks have also been observed. In general, these units are affected 

by similar alteration and stockwork intensity as the surrounding rocks. 

Post Mineral Dyke (LD ï 700): Weakly altered, unmineralised late intrusions (dykes) have 

also been identified locally within the Rovina deposit. However, overall, post-mineral dykes 

are not common. 

7.3.2.3 Rovina Alteration and Logging Unit Descriptions 

Several alteration types are recognised with mineralisation mainly associated with the early 

potassic and locally overprinting MACE alteration. A list of alteration types and logging codes 

is shown in Table 7.3 followed by the description of the logged alteration style.  

Table 7.3: Major Alteration Units and Logging Codes for Rovina 

Alteration Style Logging Code Description 

Potassic PT (31) 
Widespread ñbiotisationò of groundmass, magnetite stringers, 

minor microscopic K-spar replacements 

Magnetite-propylitic MACE (30) 
Common magnetite dissemination and in stringers, quartz, 

chlorite, epidote, amphibole, and carbonate 

Potassic-silicic (bio-K-

spar-sil) 
PTSI (3139) 

At depth, intense ñbiotisationò of groundmass with silicification, 

minor microscopic K-spar replacements 

Silicic (sil) SIL (39) Localised silicification 

Phyllic PH (33) Broad wall rock halo of sericite, pyrite, quartz 

Transitional phyllic TRPH (43) 
Phyllic overprint of earlier, mostly potassic and MACE alteration; 

not prevalent 

Argillic A (36) White clays and pyrite typically associated with late fracture zones 

Carbonate CC (37) 
Calcite and clays associated with rare late-stage galena-sphalerite 

breccia fills  

Propylitic PR (42) Rare chlorite, carbonate, pyrite in late dykes 

Propylitic w/in glamm 

breccia 
GM (35) Pervasive in rock-flour matrix, chlorite, carbonate, pyrite 

Weathering oxidation Fe-Ox (41) 
Localised and limited to upper few to tens of metres limonite, 

goethite, and red-brown hematite with white clays 
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Oxidation (Fe-Ox ï 41): Rusty orange-brown limonite, goethite, red-brown hematite, and 

white clay-enriched oxidation.  

Propylitic Alteration (PR ï 42): Propylitic alteration within the Rovina deposit is not 

widespread and is generally restricted to late intrusive dykes and post-mineral breccias (i.e. 

glamm breccias). Propylitic alteration is generally light green to pistachio green in colour and 

characterised by a mineral assemblage containing abundant chlorite-carbonate-clay and 

pyrite. Aside from minor locally present carbonate ± basemetal ± gold-bearing veins, 

propylitically altered rocks are generally poorly mineralised. 

Propylitic Alteration within Glamm Breccia (GM ï 35): The matrix of clast-rich and matrix-rich 

glamm breccias is generally light green to pistachio green in colour and characterised by a 

propylitic mineral assemblage containing abundant chlorite-clay-carbonate. Propylitic 

alteration has also resulted in bleaching of the margins of wall rock clasts occurring within 

this unit. 

Clay-Sericite-Pyrite-Quartz-Carbonate Alteration (CSPQ ï 44): To simplify the current 

alteration model, phyllic alteration (PH ï 33) and transitional phyllic alteration (TRPH ï 43) 

occurring peripheral to mineralised parts of the Rovina deposit, and less significant 

structurally controlled argillic alteration (A ï 36) and base metal-carbonate alteration (CC ï 

37) occurring along lithological contacts and within fractured/faulted zones throughout the 

deposit, were correlated together as clay-sericite-pyrite-quartz carbonate alteration (CSPQ). 

CSPQ alteration is characterised by a dominant assemblage of clay-sericite-quartz-pyrite 

that is generally consistent with the low-grade peripheral parts of the Rovina deposit. 

Approximately 5 % to 15 % pyrite by volume generally occurs within this alteration type as 3 

m to 7 mm clusters of fine-grained aggregates, disseminated grains, and within millimetre-

scale fractures. CSPQ alteration is typically light grey, greenish grey, to pinkish grey in 

colour.  

MACE Alteration (MACE ï 30w, 30m, and 30i): Magnetite-amphibole-chlorite-epidote-rich 

alteration (MACE), also containing K-feldspar, quartz, titanite, anhydrite, and carbonate, 

appears to be associated with the highest-grade intervals within the Rovina deposit. It is 

common for rocks within the Rovina deposit to have been potassic altered prior to becoming 

overprinted by MACE alteration. Therefore, where MACE alteration is less intense, the rock 

generally has a brownish-green to pinkish-green colour and a mineral assemblage 

consisting of biotite-amphibole-chlorite-magnetite-quartz-pink K-feldspar and sulphides (cpy-

py). Pink, fine-grained K-feldspar is more common in this alteration type than in purely 

potassic alteration. Where MACE alteration is pervasive, it is texturally destructive, generally 

giving the rock a dark green to light green colour. The MACE alteration assemblage is 

typically associated with magnetite stringers and clots, a well-developed quartz-sulphide vein 

stockwork, and significant fine-grained disseminated cpy-py-mt mineralisation. 

Potassic Alteration (PT ï 31w, 31m, and 31i): Potassic alteration is the most widespread 

alteration type occurring within the Rovina deposit. Potassic alteration is generally 

associated with a mineral assemblage that includes biotite-magnetite-quartz-pink K-feldspar 

± trace green amphibole and chlorite. The alteration minerals occur as finely disseminated 

grains in the groundmass of the rock and as granular aggregates of ñrattyò biotite-magnetite 

± sulphides (cpy-py). Very fine, irregular stringers of magnetite are also associated with this 

alteration type. The amount of pink-coloured K-feldspar and amphibole/chlorite can vary 
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greatly. Within the Rovina deposit, it is common for potassic alteration to grade into or 

become overprinted by MACE alteration through a gradual increase of the amount of 

amphibole, chlorite, and epidote present in the alteration assemblage. 

Potassic-Silicic Alteration (PTSI ï 3139): Potassic-silicic alteration is characterised by a lack 

of magnetite and an intense reddish-brown to pale pinkish-brown colour, which distinguishes 

it from the darker brown colour of potassic alteration. At Rovina, this alteration type is 

defined by the assemblage of reddish-brown coloured biotite-pink K-feldspar-quartz-epidote-

chlorite and sulphides (py-po-mo-cpy). Sulphides occur as fine disseminated grains within 

the groundmass and within quartz-sulphide veins. The potassic-silicic alteration at Rovina is 

similar to the deep-seated Colnic potassic core and is characteristically of a low grade. 

Silicic Alteration (SIL ï 39): Silicification is characterised by pervasive bleaching and quartz 

enrichment ± minor epidote-chlorite-clay ± pyrite. Silicification generally gives the rock a light 

grey colour and increased hardness. Pyrite occurs as fine disseminated grains and grain 

aggregates within the groundmass and within quartz veins. In some places, this alteration 

type appears to be related to the potassic-silicic alteration described above. 

7.3.2.4 Rovina Discussion 

Within the Rovina deposit, it is common to observe more than one overprinting alteration 

phase within a given interval of drill core. In the drill logs, the mineral assemblage and 

intensity of each alteration type has been recorded, highlighting the dominant alteration type 

within each logged interval. The dominant alteration type was then assigned to one of 18 

logging codes, which were used to create the current alteration model. Considering this, 

small and/or isolated intervals of alteration occurring within an otherwise homogeneous zone 

of a different dominant alteration type were not broken out as separate units during 

interpretation. 

To simplify the current alteration model, argillic, phyllic, transitional phyllic, and carbonate-

clay alteration were grouped together as clay-sericite-pyrite-quartz alteration (CSPQ). All 

these alteration types appear to have formed late, locally overprinting earlier alteration 

phases. Aside from localised copper and gold mineralisation occurring within some 

carbonate-base metal veins, these alteration types are not associated with significant 

mineralisation. 

The initial intrusion of the Rovina porphyry (POC) into the IMB was followed by widespread 

potassic alteration within the Rovina porphyry and pervasive MACE alteration within the 

surrounding breccia package. Peripheral to the Rovina porphyry, MACE and potassic 

alteration were replaced and locally overprinted by phyllic alteration, forming an extensive 

quartz-sericite-pyrite halo. 

Intrusion of the inter-mineral porphyry (POB) into the Rovina porphyry (POC) was followed 

by weak MACE alteration within the inter-mineral porphyry and more intense overprinting 

MACE alteration within the hosting Rovina porphyry. MACE alteration appears to be most 

strongly developed within the Rovina porphyry adjacent to the northern margin of the inter-

mineral porphyry. In this strongly altered zone, overprinting MACE alteration is texturally 

destructive, and pre-existing potassic alteration minerals are rarely preserved. Further from 

the intrusive centre, overprinting MACE alteration decreases in intensity, eventually 

becoming secondary to the underlying potassic alteration. 
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Intrusion of the potassic-silicic porphyry (POE) was followed by pervasive potassic-silicic 

alteration within this intrusion. However, the potassic-silicic alteration occurring within POE 

appears to have had little visible effect on the surrounding wall rocks. 

At Rovina, all intrusive rock types have been cross-cut by post-mineral glamm breccias. 

Subsequent to their formation, the glamm breccia dykes appear to have focused late, low-

temperature fluids, resulting in pervasive propylitic alteration of crystal-rich and laminated 

end-members. Propylitic alteration within the glamm breccia has also affected the matrix to 

clast-rich and matrix-rich glamms and the margins of wall rock clasts. 

Tectonic shattering and brecciation adjacent to intrusive contacts and glamm breccia shoots 

is often associated with structurally-controlled argillic alteration and/or minor carbonate-base 

metal veining. Late, low-temperature argillic alteration has also affected the upper parts of 

glamm breccia dykes and the intrusive magmatic breccia occurring to the south of the 

Rovina porphyry. 

In the southwest, the Baroc Valley porphyry (POD) is associated with a MACE-altered core, 

grading into potassic alteration closer to the porphyryôs margins. The Northwest (Baroc 

Valley) porphyry (POA) is associated with a very weak, propylitic to unaltered core, grading 

into potassic and potassic-silicic alteration closer to its margins. Overprinting potassic-silicic 

alteration and silicification occurs within the Baroc Valley porphyry and the intrusive 

magmatic breccia package adjacent to the eastern and southern margins of the POA.  

The upper parts and margins of the Baroc Valley porphyry and the Northwest (Baroc Valley) 

porphyry have been overprinted by retrograde phyllic and/or argillic alteration, which 

becomes more extensive to the southwest. Intrusive magmatic breccia occurring in this area 

has also been pervasively clay-sericite-pyrite-quartz enriched. 

Alteration styles for the Rovina deposit are listed in Table 7.3, with inferred paragenesis and 

timing of the alteration assemblages shown in Table 7.4. 

7.3.2.5 Rovina Mineralisation Descriptions 

Gold-copper mineralisation is associated with pyrite-chalcopyrite-magnetite occurring in 

veinlet stockworks and as finely disseminated grains. Oxidation is restricted to the 

uppermost few metres, except for a small area in Baroc Valley at the Rovina porphyry where 

weathering oxidation is 15 m to 25 m deep within the copper-gold mineralisation. In this 

area, secondary copper minerals malachite and chrysocolla are observed in the weathering 

zone, and minor occurrences of supergene copper minerals (chalcocite) occur below the 

weathering zone, typically associated with short drillhole intervals of elevated copper grades. 

Deposit-scale controls to mineralisation are the localisation of the principal hornblende-

plagioclase porphyry intrusion (Rovina porphyry POC), which is elongated in a north-

westerly direction, measuring approximately 600 m northwest × 350 m northeast. This 

porphyry has vertical contacts over at least 600 m in depth, and apparently terminates 

northward in the northeast trending Baroc Valley zone. Lower-grade copper-gold 

mineralisation extends down the Baroc Valley zone to the southwest, to include the Baroc 

Valley porphyry as a satellite to the main Rovina porphyry. This intrusive geometry suggests 

possible northwest structural control for emplacement of the Rovina porphyry intersecting a 

northeast structural zone controlling emplacement of the Baroc Valley Porphyry; see Table 
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7.5 for the geology codes and Figure 9.2 for the Baroc Valley grade distribution. A similarly 

oriented structural intersection is interpreted for the Colnic deposit. 

At Rovina, two early-stage magmatic-fluid alteration events are recognised (PT, MACE, and 

a locally occurring magnetite-only alteration). Higher grades of gold-copper mineralisation 

are best developed and associated with broad zones of intense quartz-sulphide stockwork 

veining (up to 70 % of rock mass). Stockwork veining intensity typically correlates with 

alteration intensity, and in higher-grade zones, such as in the Baroc Valley area, intense 

stockwork veining with overprinting MACE alteration obscures all primary rock textures. The 

earliest copper-bearing assemblage is observed in both early magnetite-bearing 

veinlets/stringers and disseminated in the rock mass and consists of magnetite + 

chalcopyrite + bornite + minor pyrite. Cross-cutting veinlets indicated multiple fracturing and 

hydrothermal pulses. Seventeen vein types have been recognised, with five types most 

common with gold-copper mineralisation (see Table 7.4). These five vein types are hairline 

magnetite stringers, quartz veins, quartz-magnetite-sulphide veins, quartz-sulphide veins, 

and banded quartz-sulphide veins. 

Intense MACE alteration is common in the higher-grade zones with a pervasive 

disseminated mineral assemblage; quartz>>>magnetite>cpy>py> amphibole and/or chlorite 

± epidote, ± K-feldspar. Most of the high-grade intervals are hosted in the early porphyry 

(Rovina porphyry POC), generally coincident along the vertical margins of late inter-mineral 

stocks (Porphyry B) which themselves are also host to mineralisation, but to a lesser extent 

(see Figure 7.9).  

In comparison with Colnic, stockwork intensity at Rovina more consistently correlates with 

copper-gold grade and is coincident with intense MACE alteration. In addition, Rovina does 

not show an intensive phyllic overprint related to late-stage quartz stockwork, as seen on the 

upper part of the Colnic porphyry. 

Molybdenum mineralisation is rarely observed in the drill core within quartz-molybdenite 

veinlets. Worldwide, other gold and gold-copper porphyries tend to be deficient in 

molybdenum; however, when present, it tends to concentrate as a halo to the copper-gold 

core (Sillitoe, 2000). ESM has assayed on a limited basis for molybdenum at Rovina, with 

assay results to date being insignificant (averaging < 5 ppm to 20 ppm Mo); however, a 

localised enrichment of molybdenum cannot be ruled out pending further assay checks. 

Silver has been regularly assayed, and grades to date are generally exceptionally low 

throughout (averaging <1 ppm to 2 ppm) and do not constitute economic mineralisation. 

 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 126 of 536 

Table 7.4: Alteration Paragenesis, Rovina 

Alteration Phase 
Timing 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Ʒ 

Relative  

Importance 

Sulphide  

Assemblage 
Comment 

Potassic (PT) ______  xxxx  cp, py, (mo) Deposit-wide, pervasive; some 

minor late-inter-mineral intrusives 

lack this alteration 

Magnetite-Propylitic (MACE)  _______  xxxxxxxx py, cp (bn) Deposit-wide, patches 

Potassic-Silicic (PTSI)    _____  xxx py, cp, Occurs only at depth 

Silicification (S)  _________ ________  xx py Common in MACE 

Transitional Phyllic (TRPH)    _______   py Minor occurrences 

Phyllic (Ph) ______________________________   py Broad halo, no mineralisation 

Propylitic (P)     ______   py Associated with post-mineral 

phreatomagmatic breccias 

(glamm breccia) 

Carbonate (CC) ---------------------------------------------------------______   py, gal, sph Associated with minor late-stage 

epithermal fracture-breccia fill 

Argillic (A)      ______   py Minor fracture controlled 

cp  chalcopyrite 

py  pyrite 

bn bornite 

mo molybdenite 

sph  sphalerite 

gal  galena 

( )  rare 
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Table 7.5: Vein Types and Logging Codes, Rovina 

Vein-Type  

Code 

Relative  

Importance/Occurrence 
Description 

mt-st High Magnetite stringers 

mts-st High Magnetite-sulphide-quartz stringers 

qs-vn High Quartz-sulphide veins 

cp-st High Chalcopyrite stringers 

bq-vn Medium Banded quartz-sulphide veins 

py-st Medium  Pyrite stringers 

qcs-vn Medium Quartz-carbonate-sulphides ± base metals ± barite ± fluorite 

dq-vn Medium-Low Dark grey quartz vein 

q-vn Medium-Low Quartz veins 

bi-vn Low Biotite ± K-feldspar veins 

cl-st Low Chlorite/amphibole/epidote ± sulphides ± magnetite stringers 

kqz-vn Low K-feldspar-quartz veins 

wq-vn Low Irregular early quartz veins, randomly oriented, often discontinuous 

po-st Rare  Pyrrhotite stringers 

ca-vn Low Carbonate-quartz veins/stringers 

tr-st Low Tourmaline stringers 

anh-vn Not important Anhydrite veins 

gyp-vn Not important Gypsum (after anhydrite) veins 

z-vn Not important Zeolite (chabazite/stilbite) veins 

 

7.3.3 Colnic Deposit Geology 

7.3.3.1 Colnic Geology Summary 

Gold-copper mineralisation at Colnic is hosted in multiple composite plagioclase-hornblende 

porphyritic subvolcanic intrusives. This mineralisation reaches the surface in the Rovina 

Valley and is exposed in outcrops and road-cuts in the valley bottom for approximately 400 

m. The remaining sparse and scattered outcrops are phyllic-altered porphyritic volcanics and 

Cretaceous sediments, and propylitic-altered hornblende andesites. The Colnic deposit has 

a large phyllic alteration halo covering 2,000 m × 1,700 m. Two mineralised porphyry-centres 

comprise the bulk of the Colnic deposit: one occurring in the Rovina Valley (Colnic porphyry) 

which partially outcrops, and a second centred approximately 200 m southeast on F-2 Hill 

(F-2 Hill Porphyry). The mineralised porphyries are lobate, with a wider horizontal dimension 

than vertical extent. These bodies intrude mostly older pre-mineral intrusives, and locally in 

the northeast Cretaceous flysch sediments. At Colnic, and especially for the F-2 Hill 

Porphyry, much of the wall rock is a clastic unit of igneous composition with several facies, 

ranging from flow-laminated silty textures to zenolithic porphyry, which is interpreted to be an 

IMB complex related to the emplacement of the porphyry as a marginal carapace. Locally, 

this unit is altered and mineralised close to its contact with the porphyry, which is shallowly 

east-dipping on F-2 Hill. 
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The Colnic porphyry is more intensely mineralised than the F-2 Hill porphyry and is 

complicated by an interpreted series of northeast-striking and subvertical inter-mineral dykes 

and breccias. These inter-mineral dykes and breccias may have been important for grade 

enhancements in this area, and the Rovina Valley porphyry is interpreted to be older than 

the F-2 Hill porphyry. Surface geology (see Figure 7.10) and two cross-sections through the 

Rovina porphyry (see Figure 7.11 and Figure 7.12) are shown below. 
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Figure 7.10: Surface Geology Map of the Colnic Porphyry
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Figure 7.11: Cross-Section through the Colnic Porphyry with Major Lithologic Units
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Figure 7.12: Long Section through the Colnic Porphyry with Major Lithologic Units
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At Colnic, overprinting alteration is a quite common feature. Phyllic alteration overprint on 

gold-copper mineralised potassic alteration is prevalent, especially in the Colnic porphyry. 

Recognised alteration types that are associated with mineralisation include an early potassic 

(biotite ± K-spar), magnetite (several events), and magnetite-propylitic (or MACE, with 

magnetite, chlorite, epidote). Phyllic alteration occurs around the margins of the mineralised 

porphyries. 

Petrographic description of samples from the Colnic porphyry indicates a variably potassic- 

and magnetite-altered plagioclase-hornblende porphyry, commonly overprinted by phyllic 

alteration, which is host to disseminated and veinlet-controlled chalcopyrite (see Table 7.6). 

In addition, minor occurrences of sphalerite and pyrrhotite are observed in core and 

petrography.  

Table 7.6: Summary Petrographic Description of Mineralised Colnic Porphyry 

Sample Petrographic Summary Description 

DH RCD-3  

at 313.3 m 

Intensely altered quartz-feldspar-hornblende(?) porphyry, with potassic alteration of K-feldspar-

biotite and minor disseminated magnetite, overprinted by vein selvages of phyllic alteration 

(bleaching of biotite and presence of clays). Early vein set of quartz-pyrite-chalcopyrite-

pyrrhotite apparently cut by later pyrite-chalcopyrite veins with phyllic selvage.  

DH RCD-10  

at 31.7 m 

Intensely altered quartz-felpspar-possible mafic relics porphyry; quartz replacement dominant 

in groundmass. Relics of potassic alteration overprinted by strong phyllic alteration (sericite, 

clays) and carbonate, with likely silicification of groundmass. Several cross-cutting vein sets 

with (oldest to youngest): 1) aplitic quartz-pyrite-chalcopyrite; 2) comb quartz-pyrite-

chalcopyrite-sphalerite; 3) coarse calcite; 4) fine-grained calcite. 

DH RCD-16  

at 203.10 m 

Intensely altered plagioclase-mafic(?) porphyry with possible secondary quartz in matrix. Brown 

and green banding resultant from localised overprinting of propylitic assemblage on potassic 

alteration assemblage. Potassic alteration of biotite alteration of groundmass with magnetite, 

with minor overprinting of sericite and clays and minor disseminated sphalerite and pyrite. 

Green bands show extensive replacement of groundmass by green coloured clays and 

epidote. These are associated with much more intense development of magnetite, followed by 

pyrite, and then sphalerite plus chalcopyrite. 

 

7.3.3.2 Colnic Lithology and Logging Unit Descriptions 

Four different porphyries have been interpreted at Colnic. Major lithological units are 

described in detail below. The lithologic units and logging codes are summarised in Table 

7.7. 

Basement Sediment (SEDï13): Sedimentary rocks occur along the north-eastern margin of 

the Colnic deposit, hosting the satellite porphyry and breccia package, and the garnet-

bearing porphyry described below. This unit is made up of laminated, very fine-grained 

mudstone to fine-grained sandstone. Adjacent to the satellite porphyry, the sediments may 

be strongly fractured and biotite and/or sericite-clay enriched, becoming dark brown to pale 

grey/beige in colour. Quartz stockwork veining and minor copper mineralisation may be 

associated with locally altered sediments. 

Cornitel (Wall Rock) Porphyry (WR-PORï14): A coarse-grained porphyry containing 7 to 12 

modal per cent 5 to 10 mm black-green amphibole phenocrysts and 17 to 26 modal per cent 

2 mm to 3 mm white to colourless plagioclase phenocrysts within an aphanitic groundmass 
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occurs to the north, south, and west of the Colnic deposit. This unit is generally not veined or 

mineralised and is overprinted by pervasive phyllic to transitional alteration. 

Table 7.7: Major Lithologic Units and Logging Codes for Colnic 

 Code Name Description/Location 

Colnic 

composite 

hornblende-

plagioclase 

porphyries 

5 Colnic Por. C (early mineral) Higher-grade upper-part of Colnic Por. In 

Rovina Valley, often brecciated 

6 Deep Colnic Por. CD  

(Early inter-mineral) 

Deep coherent part of Colnic Por. 

7 Por. Dykes and breccias LM-POR 

(inter-mineral) 

Parallel set, structurally controlled along trend 

of Rovina Valley, principally in upper Colnic 

Por. C. 

4 F-2 Hill Por. and breccias F-2-POR 

(inter-mineral) 

Southwest of Colnic Por. on F-2 Hill; moderate 

grade 

12 Garnet bearing Por. G-POR  

(late-mineral) 

Satellite Por, low-grade, minor importance 

11, 9, 10 Satellite Por. and breccia package 

S-POR, S-IMB, S-BX (late-mineral) 

Satellite Por, low-grade, minor importance 

Colnic wall 

rocks 

8 IMB Complex  Heterogenous fragmental hornblende-feldspar 

Por. with similar composition groundmass, 

highly variable textures (from igneous 

zenolithic to silty fluidised banding), 

predominant wall rock, locally mineralised 

14 Cornitel Wall Rock Por. WR-POR Older, pre-mineral, and mostly barren 

13 Flysch (basement) sediment SED Folded Cretaceous sediments, localised 

occurrence northeast area; barren 

Colnic post-

mineral units 

3 Post-Mineral Por. Stock PM-POR Deep axial-core intrusive within F-2 Hill Por. 

1 Post-Mineral Dykes LD-1 Principally on F-2 hill, likely related to Post-

Mineral Por. Stock. 

Faults 2 Chubbyôs Fault FLT Northwest-striking, subvertical fault-fracture 

zone; post-mineral 

 

Intrusive Magmatic Breccia (IMBï8): At Colnic, the mineralised porphyry stocks are 

enveloped by a heterogeneous package of clast-rich, laminated, and brecciated porphyry, 

similar to the IMB unit described in the Rovina deposit. This unit generally has a complex 

texture and contains sub-angular to rounded igneous rock fragments within a fine grained 

granular to porphyritic matrix. Intervals displaying well developed magmatic foliation are also 

common, especially adjacent to the margins of the F-2-Hill porphyry. At Colnic, the IMB unit 

is believed to represent a pre-mineral subvolcanic intrusion that subsequently became host 

to mineralised porphyry stocks. 

Amphibole-Feldspar Porphyry: Much of the veining, mineralisation, and alteration at Colnic is 

hosted by a series of fine- to coarse-grained amphibole-feldspar porphyry stocks and dykes. 

However, correlation of the various early-mineral, inter-mineral, late-mineral, and post-

mineral intrusions is complicated by the fact that cross-cutting porphyry phases are similar in 

composition, internally heterogeneous, and can be extensively brecciated, especially at their 

margins. Alteration associated with subsequent intrusions also masks intrusive contacts. 

However, using a combination of abrupt changes in geochemistry and alteration intensity 

and contact relationships observed while logging and re-logging drill core, eight distinct 

intrusive phases have been identified at Colnic. In general, the coherent porphyry stocks 
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contain 7 to 12 modal per cent 1 mm to 6 mm black-green amphibole phenocrysts, and 17 to 

26 modal per cent 1 mm to 2 mm (3 mm max.) white to colourless plagioclase phenocrysts 

within an aphanitic groundmass; however, within each unit variations in phenocryst content 

and grain size are common. 

The following eight phases of amphibole-feldspar porphyry intrusion and brecciation have 

been identified at Colnic (from oldest to youngest): 

¶ Colnic Porphyry and Breccia Package ï C-POR-5 (early-mineral) 

¶ Deep Coherent Colnic Porphyry Stock ï CD-POR-6 (early inter-mineral) 

¶ Late-Mineral Porphyry Dykes and Breccias ï LM-POR-7 (inter-mineral) 

¶ F-2-Hill Porphyry and Breccia Package ï F-2-POR-4 (inter-mineral) 

¶ Garnet Bearing Porphyry ï G-POR-12 (late-mineral) 

¶ Satellite Porphyry and Breccia Package S-POR-11; S-IMB-9; S-BX-10 (late-mineral) 

¶ Post-Mineral Porphyry Stock ï PM-POR-3 (post-mineral) 

¶ Post-Mineral Porphyry Dykes ï LD-1 (post-mineral) 

Colnic Porphyry and Breccia Package (C-PORï5): This unit represents the earliest intrusive 

phase at Colnic and is the most important host to quartz stockwork veining, alteration, and 

mineralisation in this area. A significant component of the Colnic porphyry package is made 

up of breccia (orthomagmatic and/or intrusion related). The remainder appears to consist of 

a heterogeneous package of medium-grained feldspar-amphibole porphyry; however, 

several episodes of overprinting alteration and intense quartz stockwork veining make 

identification of primary textures within this unit difficult. 

In drillholes RCD-4, RCD-9, RCD-10, RCD-39, RCD-51, RCD-73, and RCD-82, intervals of 

micro-diorite have been identified within the Colnic porphyry unit. In general, these zones are 

fine-grained, weakly altered, and lack the pervasive quartz stockwork veining characteristic 

of the rest of the Colnic porphyry package. In general, the micro-diorite shoots are 

extensively brecciated. Where coherent bodies of micro-diorite occur, it is generally dark 

grey to green/brown in colour and contains 15 to 17 modal per cent ±1 mm amphibole, and 

25 to 30 modal per cent 0.2 mm to 0.6 mm plagioclase crystals within an aphanitic 

groundmass. In RCD-10, RCD-51, and RCD-73, the micro-diorite is cross-cut by a series of 

sheeted quartz-sulphide veins that may be related to a moderate increase in the copper and 

gold grades within this unit.  

Within the Colnic porphyry package, all drillholes containing micro-diorite, with the exception 

of RCD-4, occur on cross-section 1000N. In the current model, these intervals are believed 

to represent a volumetrically restricted, steeply dipping shoot of finer-grained igneous rock, 

emplaced into the Colnic porphyry package at a late stage in its development. Although the 

grade within these micro-diorite shoots is typically lower than in the surrounding rocks, they 

do contain moderate copper and gold mineralisation. For simplicity in the current 

interpretation, the micro-diorite has not been modelled separately from the Colnic porphyry 

package.  

Deep Coherent Colnic Porphyry Stock (CD-PORï6): This unit occurs in the deep parts of 

cross-sections 940N, 1000N, and 1050N, and consists of a coherent, medium-grained 

feldspar-amphibole porphyry intrusion that has been overprinted by pervasive reddish-brown 

potassic K3 alteration. Intrusive breccias are commonly associated with the margins of this 
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unit. The deep coherent Colnic porphyry appears to have been emplaced into the older 

Colnic porphyry package sometime after its formation and has subsequently been cross-cut 

by the northeast-to-southwest-striking late-mineral dykes and breccias described below. 

Late-Mineral Porphyry Dykes and Breccias (LM-PORï7): Several thin (generally 5 m to 15 m 

thick), north-northeast to northeast-striking, steeply southeast-dipping (65° to 85°) 

amphibole-feldspar porphyry dykes and breccia zones have been identified within the Colnic 

porphyry package, outcropping on the northern side of the Rovina Valley, and in holes drilled 

on cross-sections 940N, 1000N, and 1050N. The dykes and breccia zones are believed to 

have formed at a late stage in development of the Colnic deposit within a structural corridor 

running parallel to the Rovina valley. As a consequence, the late dykes and breccias cross-

cut both the Colnic porphyry package and the deep coherent porphyry and are responsible 

for many of the sharp grade breaks occurring in holes drilled in this area. In addition to 

having unique geochemistry, the late-mineral dykes have been identified in the drill core 

using a number of observations, including the alignment of phenocrysts adjacent to dyke 

margins, the truncation of quartz veins, the presence of quartz vein fragments and quartz 

veined xenoliths within the dykes, and a general decrease in phenocryst size, quartz 

stockwork veining, and alteration intensity within the dykes relative to the surrounding rocks. 

Intrusion-related brecciation is also commonly associated with the margins of these units. 

F-2-Hill Porphyry and Breccia Package (F-2-PORï4): The F-2-Hill porphyry package 

consists of a heterogeneous assemblage of fine- to medium-grained feldspar-amphibole 

porphyry, micro-diorite shoots, and orthomagmatic and intrusion-related breccias that occur 

to the south of the Colnic porphyry package beneath F-2 Hill. These rock types appear to be 

related, and together form the host to the alteration, quartz stockwork veining, and 

mineralisation in this area.  

Garnet-Bearing Porphyry (G-PORï12): A laminated, garnet-bearing, medium-grained 

feldspar-amphibole porphyry stock occurs to the east of the F-2-Hill porphyry, in contact with 

the basement sediments. Locally weak to moderate quartz veining and K3 alteration occurs 

within this unit; however, it is not mineralised. 

Satellite Porphyry and Breccia Package (S-PORï11; S-IMBï9; and S-BXï10): A coherent 

medium- to coarse-grained feldspar-amphibole porphyry stock (11) associated with 

moderate quartz stockwork veining, K3 alteration, and weak to moderate copper 

mineralisation occurs to the northeast of the Colnic porphyry package. The position of this 

unit appears to be controlled by the northwest-trending contact between the intrusive 

magmatic breccia and basement sediments. A package of intrusive breccia (similar to the 

IMB unit described above) is closely associated with the emplacement of the satellite 

porphyry stock and has been modelled as S-IMB (9). Cross-cutting zones of matrix- to clast-

supported breccia containing strongly veined K3+A (potassic overprinted by argillic) altered 

sediment and porphyry fragments have also been identified in association with the satellite 

porphyry stock and modelled separately as S-BX (10). These three units may, however, be 

related.  

Post-Mineral Porphyry Stock (PM-PORï3): A post-mineral, propylitically altered, medium-

grained porphyry stock has been identified within the F-2-Hill porphyry on cross-sections 

670N and 740N. 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 136 of 536 

Post-Mineral Porphyry Dykes (LDï1): Post-mineral, propylitically altered, medium-grained 

feldspar-amphibole porphyry dykes have also been identified within the Colnic deposit. 

These dykes may be related to the post-mineral stock described above. 

Chubbyôs Fault (FLTï2): Chubbyôs Fault is a roughly north-northwest to northwest-trending 

zone of fractured rock, gouge, and fault breccia generally associated with intense argillic 

alteration. 

7.3.3.3 Colnic Alteration and Logging Unit Descriptions 

Several alteration types are recognised, with mineralisation mainly associated with the early 

potassic and locally overprinting MACE alteration. A list of alteration types and logging codes 

is shown in Table 7.8.  

Table 7.8: Major Alteration Units and Logging Codes For Colnic 

Alteration Style 
Logging 

Code 
Description 

Potassic K3 Widespread ñbiotisationò of groundmass, magnetite stringers, minor 

microscopic K-spar replacements; in parts, a brownish to pinkish 

coloration 

Magnetite-propylitic K2 Common magnetite diss. and in stringers, quartz, chlorite, epidote, 

amphibole, and carbonate, resulting in greenish-black colour and 

masking rock texture. 

K-Alteration K Mixed assemblage of potassic (K3), with patchy overprinting magnetite-

propylitic (K2), and overprinted by a structurally controlled (quartz-

stockwork associated) phyllic alteration of variable intensity. Occurs 

mainly in the higher-grade upper Colnic Por. 

Phyllic PH Broad wall rock halo of sericite, pyrite, quartz, pyrite; note typically, 

without quartz veinlets 

Transitional Phyllic TRPH Phyllic overprint of earlier, mostly potassic and magnetite-propylitic 

alteration; extensive in the F-2 hill area. 

Argillic A  White clays and pyrite typically associated with late fracture zones. 

Restricted to Chubbyôs Fault zone 

Propylitic PR Rare chlorite, carbonate, and pyrite in late dykes and post-mineral 

intrusives on F-2 Hill. 

Potassic + Argillic K3+A Mixed early potassic with argillic along contact-zone fractures, 

exclusively in the Satellite por. package; of minor importance. 

 

K3 Alteration: At Colnic, potassic (K3) alteration is the most common alteration type 

identified in the drill core and thin section. K3 alteration is generally associated with 

pervasive biotite or K-feldspar alteration of the groundmass, accompanied by quartz, 

magnetite, and disseminated sulphides (pyrite, pyrrhotite, and chalcopyrite). In porphyritic 

rocks, mafic phenocrysts are generally replaced by granular aggregates of ñrattyò biotite, 

magnetite, and sulphides, while K-feldspar commonly replaces plagioclase phenocrysts. 

Depending on whether biotite or K-feldspar is more abundant, K3-altered rocks will have a 

dark brown or reddish-brown to pink colour, respectively. 
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Within the Colnic deposit, potassic alteration is best developed within the F-2-Hill porphyry 

and the deep coherent Colnic porphyry units. The late-mineral dykes are also commonly 

associated with potassic alteration. 

K2 Alteration: At Colnic, it is common for K3 alteration to grade into or become overprinted 

by K2 alteration through a gradual increase of the amount of chlorite, magnetite, epidote, 

and actinolite present in the alteration assemblage. K2 alteration is generally most strongly 

developed adjacent to micro-fractures and veins containing magnetite-quartz-

chlorite±actinolite and sulphides (pyrite, chalcopyrite). K2 alteration is generally associated 

with chloritisation of biotite, the replacement of plagioclase by epidote and calcite, and a 

much more intense development of magnetite, followed by pyrite and chalcopyrite. Where 

K2 alteration is pervasive, it is generally texturally destructive, giving the rock a dark green to 

light green colour. Where K2 alteration is less intense, the rock has a brownish-green to 

pinkish-green colour, and a mineral assemblage consisting of biotite-chlorite-magnetite-K 

feldspar-quartz-epidote-calcite±actinolite and sulphides (cpy-py). 

K Alteration: The alteration occurring within the Colnic porphyry package is characteristically 

complex, consisting of patchy zones of K3 overprinted by K2 alteration, which in turn is 

overprinted by structurally controlled phyllic alteration. In addition, rocks occurring adjacent 

to late- and post-mineral breccias, faults, and fractured zones have been affected by low-

temperature argillic alteration. The general term K is used here to describe an alteration 

package consisting of variable amounts of K2, K3, phyllic, and argillic alteration, typically 

associated with intense quartz stockwork veining. 

TRPH Alteration (Transitional Phyllic): Transitional phyllic alteration is used to describe 

intervals where phyllic alteration partially overprints K2 or K3 alteration. Transitional phyllic 

alteration is most observed in the F-2 Hill area.  

PH Alteration (Phyllic): Phyllic alteration is characterised by a dominant assemblage of 

sericite-quartz-pyrite±clay that is generally consistent with the low-grade peripheral parts of 

the Colnic deposit. Approximately 5 to 15 modal per cent pyrite generally occurs within this 

alteration type as 3 mm to 7 mm clusters of fine-grained aggregates, disseminated grains, 

and within mm-scale fractures. Phyllic alteration is typically pale grey to pinkish grey in 

colour. 

P Alteration (Propylitic): Propylitic alteration is characterised by the assemblage of chlorite-

carbonate-epidote. This alteration type is most observed within the post-mineral stock and 

dykes and as more pervasive alteration within the wall rocks outside of the phyllic alteration 

halo.  

K3+A Alteration (Potassic-Argillic): Potassic-argillic alteration has been used to describe 

alteration associated with the brecciated parts (10) of the satellite porphyry package in which 

the matrix and margins of K3-altered sediment and porphyry clasts have been overprinted by 

argillic clays. 

Alteration (Argillic): Argillic alteration generally occurs in association with late 

fractured/faulted zones, such as Chubbyôs Fault, and overprints all earlier alteration types. 

Argillic alteration is characterised by an assemblage of white clays (illite-smectite), quartz, 

and pyrite. Pyrite generally occurs as coarse, euhedral crystals. 
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7.3.3.4 Colnic Mineralisation Descriptions 

Gold-copper mineralisation is associated with pyrite-chalcopyrite-magnetite occurring in 

veinlet stockworks and as disseminated grains. Oxidation is restricted to the uppermost few 

metres of the prospect, and no significant oxide cap or supergene-enriched horizons have 

been encountered to date. 

Deposit-scale controls to mineralisation consist of the localisation of two hornblende-

plagioclase porphyry centres: the Colnic porphyry and the F-2 Hill porphyry. The Colnic 

porphyry occurs in the Rovina Valley, elongated parallel to the northeast-trending valley over 

an area approximately 400 m long × 200 m wide. This is interpreted as the older porphyry, 

and its upper part contains the highest grades at Colnic. The centre of the F-2 Hill porphyry 

complex occurs approximately 150 m southeast of the Colnic porphyry. Interpreted structural 

controls on the emplacement of these porphyries are the northeast-trending Rovina Valley 

(as suggested by an inter-mineral dyke and breccia swarm in the upper part of the Colnic 

porphyry) and the northwest-striking Chubbyôs Fault/fracture zone (a brittle, post-mineral 

structure; however, may be a re-activated older structure, as evidenced by a spatial 

mineralisation association at depth). See Table 7.6, Table 7.7, and Table 7.8 for geology 

map and two cross-sections. 

At Colnic, three early-stage magmatic-fluid alteration events are recognised: K3, K2, and a 

locally-occurring magnetite-only alteration. Gold-copper mineralisation at the Colnic porphyry 

is best developed within K2 and K3 potassic alteration of quartz diorite porphyry, particular 

where multidirectional stockwork vein intensity is highest. The earliest copper-bearing 

assemblage is observed both in early quartz veins and disseminated in the rock mass. It 

consists of magnetite+chalcopyrite+bornite+minor pyrite. Cross-cutting veinlets indicated 

multiple fracturing and hydrothermal pulses. Sixteen vein types have been recognised from 

detailed core logging, with five principal types associated with gold-copper mineralisation 

(see Table 7.9). Overprinting alteration events can obscure earlier events, particularly noted 

in parts of the higher-grade upper Colnic porphyry (in Rovina Valley) where phyllic alteration 

is associated with intense late-stage quartz±pyrite stockwork veining. In some cases, gold-

copper mineralisation occurs in K2 alteration (and rarely in K3 alteration) without any 

apparent stockworking. 

Table 7.9: Colnic Vein Types and Logging Codes 

Vein Type Code 
Relative Importance or  

Occurrence 
Description 

Bi-vn Low Biotite±K-feldspar veins 

Mt-st High Magnetite stringers (M-vns) 

Mts-st High Magnetite-sulphide ± quartz stringers 

Cl-st Low Chlorite-carbonate ± sulphide ± magnetite stringers 

Wq-vn Low 
Irregular early quartz veins, randomly oriented and often 

discontinuous 

Dq-vn Medium-low Dark grey quartz veins 

q-vn Medium-low Quartz veins 

Bq-vns Medium ñBandedò quartz Ñ sulphide veins 

Qs-vn High Quartz-sulphide veins 

Py-st Medium Pyrite stringers 

Cp-st High Chalcopyrite stringers 
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Vein Type Code 
Relative Importance or  

Occurrence 
Description 

Po-st Low Pyrrhotite stringers 

Qcs-vn Medium Quartz-carbonate ± sulphide veins; low temperature (epithermal) 

Ca-vn Low Carbonate/quartz veins/stringers 

Tr-st Low Tourmaline stringers 

z-vn Minor Zeolite veins 

 

Locally, veins occur as sheeted zones; however, the predominant occurrence and 

appearance in core is as multidirectional stockworks. To evaluate mineralisation controls in 

the upper Colnic porphyry, which is elongated in the northeast direction and parallel to the 

angled drillholes of ESM, seven orthogonally angled drillholes were completed in late 2007. 

This drilling was instrumental in defining the late-mineral dyke and breccia swarm parallel to 

the northeast-trending Rovina Valley. As part of this orthogonal drilling programme, a 

structural study on oriented core was undertaken on four of these orthogonal drillholes. Drill 

core was oriented using the spear technique for marking bottom of core. Confidence limits 

were assigned based on precision of core marks between runs where core breaks could be 

aligned (as core quality was good, this was quite common). A total of 1,140 confident 

structural measurements were taken, of which 639 represent mineralisation-related veinlets. 

Results indicated a general multidirectional orientation of veinlets, with a slight bias to a 

northwest-southeast strike. 

ESM routinely assays for zinc, lead, and silver in addition to gold and copper. At Colnic, the 

gold-copper mineralisation contains anomalous zinc ranging from 150 ppm to 600 ppm, with 

an approximate average of 300 ppm. A zone of elevated zinc + gold mineralisation has 

developed predominantly in or proximal to the transitional phyllic alteration zone (TRPH). 

Grades in this zone range from approximately 0.1 g/t Au to 3 g/t Au and 300 ppm Zn to 

5,000 ppm Zn. The zinc-gold zone is interpreted to represent deposition of remobilised zinc 

and gold from a collapsing phyllicïpotassic alteration front. The more acidic, H2S-bearing 

fluids associated with the phyllic alteration (PH) may have dissolved gold and re-precipitated 

the element at the rock-composition redox contact with the magnetite-rich porphyry-style 

mineralisation (K2 and K3). In some cases, the contact zone between the phyllic and 

mineralised potassic zone grades from pyrite to pyrrhotite to magnetite, representing a 

possible sulphidation front. Proximal to and within Chubbyôs Fault/fracture zone, zinc 

mineralisation appears to be related to late-stage quartzïcarbonate veinlets. 

Molybdenum mineralisation is rarely observed in the drill core within quartz-molybdenite 

veinlets, typically in the deeper zones of K3 alteration. ESM has assayed on a limited basis 

for molybdenum, including some samples selected by visual observation of molybdenite in 

the drill core. Worldwide, other gold and gold-copper porphyries tend to be deficient in 

molybdenum; however, when present, it tends to concentrate as a halo to the copper-gold 

core (Sillitoe, 2000). Molybdenum assay results to date at Colnic have been insignificant 

(averaging < 5 ppm to 20 ppm Mo); however, a localised enrichment of molybdenum cannot 

be ruled out pending further molybdenum assay checks. Silver has been regularly assayed, 

and grades to date are typical of porphyries worldwide; values are generally very low 

throughout (averaging <1 ppm to 2 ppm), and do not constitute economic mineralisation. 

Table 7.10 shows an interpreted alteration-mineralisation paragenesis. 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 140 of 536 

Table 7.10: Colnic Alteration Paragenesis 

Alteration Phase 
Timing 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Ʒ 

Relative  

Importance 

Sulphide  

Assemblage 
Comment 

Potassic (K3) ______  xxxxx cp, po, py, (mo) Deposit-wide, pervasive; some minor late inter-

mineral intrusives lack this alteration 

Magnetite-Propylitic (K2)  _______  xxxxxxxx py, cp, (sph) Deposit-wide, patches 

K-Alteration (K)    _____  xxxxxxxx py, cp, (sph, gal, Au) Localised overprint associated with quartz 

stockwork-related phyllic 

Silicification (S)  _________ ________  xx py Pervasive in K2, present in K3 

Transitional Phyllic (TRPH)    _______  AuïZn py, sph, po Overprints outer margin of potassic zones 

Phyllic (Ph) ______________________________   py, (po) Broad halo, no mineralisation 

Propylitic (P)     ______   py Associated with post-mineral dykes 

Argillic (A)      ______   py, sph, gal, (cp, Au) Chubbyôs Fault zone and rare epithermal 

veinlets in phyllic halo 

cp  chalcopyrite 

py  pyrite 

po  pyrrhotite 

mo  molybdenite 

sph  sphalertite 

gal  galena 

Au  native gold 

( )  rare 
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7.3.4 Ciresata Deposit Geology 

7.3.4.1 Ciresata Geology Summary 

Ciresata contains the highest average gold grades in the RVP, with gold-copper 

mineralisation hosted sub-equally in a Neogene subvolcanic ñneckò and adjacent hornfelsed 

Cretaceous sediments. The subvolcanic intrusion is a relatively coarse-grained hornblende-

plagioclase porphyry (Early Mineral Porphyry), with a narrow vertical feeder zone and 

ñballooningò at the dipping planar contact between the hornfelsed Cretaceous sediments and 

an older subvolcanic intrusion (Host Rock Porphyry), approximately 250 m below the present 

surface. Subsequent inter-mineral and late-mineral dyke-like intrusives commonly occur at 

depth and appear to be related to the occurrence of monolithic and polylithic breccias of 

surrounding host rock. Locally, some of the late- to post-mineral dykes, which cut 

mineralisation, intrude zones with more intense stockwork veining.  

Mineralisation occurs as a broad quartz-pyrite-magnetite-chalcopyrite stockwork zone 

centred on the subvolcanic intrusive ñneckò, and does not reach the present surface, 

occurring at 50 m to 150 m depth. Deep drilling in 2012 targeting the roots of the porphyry 

intersected gold-copper mineralisation 500 m below previous drilling, indicating a vertical 

extent of mineralisation of approximately 1,000 m; however, the presently known 

mineralisation extent indicates the widest lateral mineralisation dimension is in the upper part 

of the deposit, approximately 400 m below the surface, where the Early Mineral Porphyry 

expands spatially. The older capping porphyry (Host Rock Porphyry) preserves a barren 

altered litho-cap over the porphyry mineralisation, and is intensely phyllic-altered, 

overprinting an early magnetite alteration.  

Surface mapping by ESM recognised a zoned suite of porphyry-style alteration, ranging from 

magnetite alteration (magnetite stringers) overprinted by phyllic in the litho-cap, outward to 

potassic, phyllic, and propylitic in a predominant cover of volcanic rocks. The dimensions of 

the mapped phyllic halo are approximately 1,400 m × 1,000 m. The magnetite alteration 

zone results in a positive magnetic anomaly. Results from outcrop sampling showed weakly 

anomalous to nil gold and copper mineralisation. Figure 7.13 shows the surface geology, 

and a cross-section through the Ciresata porphyry is shown in Figure 7.14.  
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Figure 7.13: Surface Geology of the Ciresata Porphyry 

 

 
Figure 7.14: Cross-Section through the Ciresata porphyry 

 

Alteration types associated with mineralisation include incipient biotite-potassium feldspar ± 

magnetite. Amphibole is commonly observed replacing pyroxene. This is interpreted to be an 

early-stage potassic alteration, and occurs in the Early Mineral Porphyry, Hornfelsed 

Sediment, and weakly in the Late Mineral Porphyry. A common alteration assemblage 
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associated with higher gold-copper grades (chalcopyrite-pyrite) is quartz-magnetite-chlorite. 

This magnetite-chlorite alteration occurs in the Early Mineral Porphyry and in the Hornfelsed 

Sediment and is interpreted to be associated with the main stage mineralisation. In the 

deeper parts of the deposit, some veins have albite alteration selvages, and could represent 

sodic-calcic alteration (Ruff, et al. 2012). 

A late-stage overprinting alteration of quartz-sericite-pyrite (Phyllic) occurs pervasively at the 

top of the deposit, and at depth, it occurs in fractures with white sericite halos. A late stage 

but widespread occurrence of weak, incipient replacement of rock-forming minerals by 

carbonate and kaolinite may be related to infiltration of groundwater during the final cooling 

of the system (Ruff et al. 2012). 

Petrographic description of samples from the Early Mineral porphyry and mineralised 

Hornfelsed Sediment indicates secondary magnetite is prevalent in both the disseminated 

potassic alteration and in stockwork veining of quartz-magnetite-chlorite-pyrite-chalcopyrite 

(see Table 7.11).  

Table 7.11: Petrographic Description of Mineralised Ciresata Porphyry and Hornfels 

Sample Petrographic Summary Description 

RGD-8 

(DH RGD-8 at 

510.55 m) 

Altered porphyritic microdiorite with cross-cutting millimetric veinlets. Rock-forming minerals are 

mostly replaced with biotite-K-spar-quartz, with carbonates and sericite forming a potassic 

alteration assemblage. Opaque minerals are represented by fine-grained disseminated pyrite 

and chalcopyrite and coarser-grained chalcopyrite-magnetite-pyrite in veinlets 

RGD-7 

(DH RGD-7 at 

396.05 m) 

Altered albite-biotite hornfels after clay or siltstone cut by cross-cutting veinlets. Albite-biotite 

are of contact metamorphic origin, with hydrothermal biotite observed associated with 

magnetite veins. Opaque minerals include common disseminated magnetite and chalcopyrite. 

Fissures and veinlets contain magnetite and chalcopyrite and are cross-cut by wider 

quartz+minor pyrite veins. 

RGD-17 

(DH RGD-17 at 

449.10 m 

Altered amphibole-plagioclase microdiorite. Amphibole (up to 3 mm) and plagioclase 

phenocryst crystals are replaced by sericite and secondary biotite. The crystalline micro-

granular groundmass contains abundant disseminated secondary biotite, sericite, and quartz. 

Disseminated opaque minerals include pyrite-chalcopyrite-magnetite, which are cut by 

microfractures containing carbonate and quartz. Quartz veinlets contain abundant magnetite, 

chalcopyrite, and minor pyrite. 

 

The Ciresata geologic model is relatively simpler than the Rovina and Colnic models, due to 

less extensive early and inter-mineral stage porphyries. The Early Mineral Porphyry is the 

principal mineralising porphyry, with the later Inter-Mineral Porphyry intruding the root feeder 

zone, which has mineralised the hornfelsed wall rock.  

7.3.4.2 Ciresata Lithology and Logging Unit Descriptions 

The Ciresata deposit exhibits an apparently simple intrusive history and fewer lithologic 

logging and modelling units have been defined compared with Colnic and Rovina. 

Descriptions of these units are provided below, and a list of major lithologic units and logging 

codes is shown in Table 7.12. 
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Table 7.12: Ciresata Major Lithologic Units and Logging Codes 

 Code Name Description/location 

Ciresata 

mineralised 

porphyries 

64 Early Mineral Por. EM-P  

 

Principal mineralised porphyry; coarse-grained 

hornblende-plagioclase microdiorite porphyry; 

narrow dyke-like root zone expanding at the wall 

rock contact between the hornfelsed sediment 

and the overlying Host Rock Porphyry.  

65 Inter-Mineral Porphyry (IM-P) Weakly mineralised amphibole-plagioclase 

microdiorite porphyry; intrudes the root zone of 

the EM-P. 

Ciresata wall 

rocks 

68 Basement Sediment (SED) Folded Cretaceous sediments, hornfelsed near 

contact zone with EMP, where it becomes an 

important host to mineralisation. 

71 Host Rock Porphyry (HR-P) Highly altered, older capping porphyry, with 

heterogenous primary textures displaying auto-

brecciation and locally fluidised zones. 

Ciresata late-

post-mineral 

intrusives 

62 Late-Mineral Porphyritic Dykes 

(LM-P) 

Amphibole-plagioclase porphyry occurring as 

< 40 m thick dyke intrusives; weak to 

unmineralised, though wall rock contact zones 

can have intense pre-existing veining.  

70 West Porphyry (W-P) Very weakly mineralised dyke-like amphibole-

plagioclase porphyritic intrusion west of the 

deposit 

 

Overburden (OB ï 60): The completely oxidised colluvium, alluvium, residual soil, and 

weathered rock occurring at the top of most drillholes. 

Basement Sediment (SED ï 68): The basement sediments at Ciresata are made up of 

massive, compact, very fine-grained mudstone and minor fine-grained sandstone that have 

undergone thermal contact metamorphism prior to an overprinting hydrothermal alteration, 

which tends to obscure original textures. Altered sedimentary rocks have been intersected in 

most of the drillholes completed at Ciresata and host the early- and late-mineral intrusions 

that make up the Ciresata porphyry complex. These intrusive contacts with the SED unit are 

easily observed in the drill core. The SED unit occurring adjacent to the intrusive bodies 

generally exhibit strong stockwork veining of biotite-magnetite-quartz-pyrite-chalcopyrite and 

are black in colour. These altered and veined sediments contain some of the most intense 

veining and highest gold-copper grades at Ciresata. Distal to the intrusions and at depth, the 

sediments become alternating light grey/beige in colour, with recognisable thin interbeds of 

sandstone, grading outward into fresh, less compact, and soft sediments. 

Host Rock Porphyry (HR-P ï 71): Above the Ciresata deposit and representing the surface 

expression, is an intensely phyllic-altered, porphyritic volcanic unit with a heterogenous 

primary texture. The general appearance is of a ñclottyò porphyry, related to alteration of 

mafic phenocrysts within a rock fabric that includes coherent clasts within an aphanitic, 

microgranular, and porphyritic matrix suggestive of auto-brecciation. Locally, the matrix 

material exhibits lamination textures suggestive of fluidised flow during emplacement. 

Petrographically, the modal mineralogy of this rock differs from the subjacent EM-P, due to 

the occurrence of primary quartz in the groundmass. The HR-P is weakly- to moderately-

mineralised immediately above the EM-P contact and displays extensive early-stage 

magnetite veinlet alteration that has survived an intense phyllic alteration overprint and is 
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exposed on the present surface above the blind gold-copper mineralisation. From surface 

mapping and drillhole logging, the HR-P has been interpreted to represent the oldest and 

largest intrusive unit in the Ciresata deposit area, intruding upwards and westward along 

bedding dip planes of the Cretaceous sediments. 

Early-Mineral Porphyry (EM-P ï 64): The Early-Mineral Porphyry at Ciresata is a coarse-

grained porphyritic intrusion containing 7 to 12 modal per cent 5 mm to 10 mm black-green 

hornblende phenocrysts, and 17 to 26 modal per cent 2 mm to 3 mm white to colourless 

plagioclase phenocrysts within a microcrystalline groundmass. Petrography classifies this 

rock as a porphyritic microdiorite. This intrusive unit has a narrow dyke feeder zone 

expanding in volume at the wall rock contact between the SED unit and the capping HR-P 

unit. The EM-P is commonly associated with intense quartz stockwork veining, pervasive 

potassic alteration, and significant gold-copper grades, and represents the centre of the 

Ciresata mineralising system. A strong phyllic alteration overprint in the upper part of the 

deposit can locally obscure the contact between the EM-P and the older, capping HR-P. 

Inter-Mineral Porphyry (IM-P -65): A hornblende-plagioclase porphyry, of similar phenocryst 

and groundmass modal mineralogy to the EM-P except for primary quartz identified in the 

groundmass, as determined through petrography. The IM-P is relatively weakly altered, with 

low to moderate intensity stockwork veining and a visible intrusive contact with the EM-P in 

the drill core. In addition, the IM-P is observed to contain refractory quartz vein fragments 

and clasts of stockwork-mineralised EM-P. The IM-P has a restricted occurrence intruding 

the deeper dyke root zone of the EM-P and hosts low-grade gold-copper mineralisation. 

West Porphyry (W-P 70): A hornblende-plagioclase porphyritic dyke-like intruded into the 

SED unit, west of the Ciresata mineralisation and outside of the gold-copper mineralisation 

halo. This unit is very weakly mineralised, with an incipient potassic alteration interpreted to 

be metosomatic, and a propylitic alteration overprint. 

Late-Mineral Porphyry (LM-P ï 62): Locally, sub-vertically dipping, north-south to northwest-

striking amphibole-feldspar porphyry dykes and associated intrusion-related breccia zones 

have been identified within the Ciresata porphyry assemblage. In general, these dykes are 

< 40 m thick and are barren or very weakly mineralised. The dykes have a similar texture 

and mafic content to the EM-P but appear to contain a higher percentage (typically > 30 

modal per cent) of 1 mm to 3 mm plagioclase phenocrysts, and contain primary modal 

quartz in the groundmass, based on petrographic observations. The dykes and breccia 

zones are late- to post-mineral stage and form a relatively small volume within the Ciresata 

deposit. Near the surface, the late-mineral dykes are generally light green to grey in colour, 

and chlorite-clay-magnetite-epidote (propylitic) or clay-sericite-pyrite-quartz (phyllic or 

argillic) altered; however, at deeper elevations the late-mineral dykes are overprinted by 

pervasive potassic alteration. Locally, significant gold-copper stockwork mineralisation 

occurs in the SED wall rocks adjacent to the dykesô margins, with the dykes themselves 

having inclusions of mineralised wall rock clasts; however, the late-mineral dykes in general 

are weakly mineralised to unmineralised.  

Breccias: Breccias occur locally marginal to the Ciresata mineralisation core. These breccias 

include zones of monolithic wall rock breccia and polylithic brecciation that may have formed 

in response to magmatic fluid discharge from late- to post-mineral porphyry phases. In 
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general, these units are affected by the similar alteration and stockwork intensity as the 

surrounding rocks and were not modelled separately. 

7.3.4.3 Ciresata Alteration and Logging Unit Descriptions 

Alteration associated with mineralisation is predominantly potassic+magnetite and 

magnetite-chlorite (MACE). A list of alteration types and logging codes is shown in Table 

7.13. 

Table 7.13: Major Alteration Units and Logging Codes for Ciresata 

Alteration Style Logging Code Description 

Potassic PT (31) Widespread ñbiotisationò of groundmass; magnetite prevalent as 

stringers and disseminated; minor microscopic K-spar 

replacements in both EMP and hornfels. Most important alteration 

and correlates with gold-copper mineralisation. 

Magnetite-Chlorite MACE (30) Common magnetite-chlorite disseminated and in quartz veinlets, ± 

epidote, amphibole. Patchy widespread occurrences associated 

with higher-grade mineralisation. 

Phyllic PH Broad wall rock halo of sericite, pyrite, quartz 

Transitional Phyllic TRPH (43) Phyllic overprint common in the porphyry cover rocks; appears to 

overprint a magnetite-rich propylitic alteration in the HR-P. 

Argillic A White clay alteration halos to pyrite + quartz-bearing micro-

fractures; occurs pervasively on a deposit scale, though 

volumetrically minor (intermediate argillic). 

Propylitic P Chlorite, carbonate, sericite, pyrite in upper part of late dyke 

intrusives and the EM-P; grades into potassic alteration at depth 

Weathering oxidation TOX (41) Localised and limited to upper few- to-tens of metres, limonite, 

goethite, and red-brown hematite with white clays 

 

Total Oxidation (TOX ï 41): Related to surface weathering and comprising rusty orange-

brown limonite, goethite, red-brown hematite, and white clay enriched oxidation, located 

within a few to tens of metres from the surface, and do not affect the deeper gold-copper 

mineralisation. 

Potassic Alteration (PT ï 31): Potassic alteration is the most common alteration type 

occurring within the Ciresata deposit, and effectively outlines the maximum extent of gold-

copper mineralisation in this area. Potassic alteration is generally associated with a mineral 

assemblage that includes biotite-quartz±K-feldspar±magnetite and pyrite>chalcopyrite. The 

alteration minerals occur as finely disseminated grains in the groundmass of porphyritic and 

sedimentary rocks, and less pervasively as granular aggregates of ñrattyò biotite-

magnetite±sulphides after mafic phenocrysts in the porphyries. This mineral assemblage 

gives the rock a dark brown to reddish-brown colour. 

Within the Ciresata deposit, elevated gold-copper grades are closely associated with biotite-

magnetite enrichment, intensely developed quartz-magnetite-pyrite-chalcopyrite stockwork 

veining within the early-mineral porphyry, and in a broad halo extending into the adjacent 

hornfelsed sedimentary rocks.  
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MACE Alteration (MACE ï 30): MACE alteration at the RVP is a logging term used to 

describe a magnetite-amphibole-chlorite-epidote alteration imparting a greenish appearance 

to the drill core, which is commonly associated with gold-copper mineralisation. At the 

Ciresata deposit, the MACE alteration is comprised of quartz-magnetite-chlorite±epidote with 

pyrite+chalcopyrite. It is common for rocks to have been potassically altered prior to 

becoming overprinted by MACE alteration. Therefore, where MACE alteration is less 

intense, the rock generally has a brownish-black colour and a predominant alteration mineral 

assemblage of biotite and magnetite, whereas the localised MACE alteration consisting of 

chlorite-magnetite-quartz with associated pyrite-chalcopyrite gives the rock a dark green to 

light green colour. The MACE alteration assemblage is typically associated with magnetite 

stringers and clots and well-developed quartz-sulphide vein stockwork, with significant fine-

grained disseminated cpy-py-mt mineralisation. At Ciresata, the MACE alteration is ñpatchyò 

in its recognised distribution, and thus the PT is a better deposit-wide guide to gold-copper 

mineralisation. 

Transitional Alteration (TRPH ï 43): Transitional phyllic alteration is the most common 

alteration type effecting porphyritic rocks in the upper parts of the Ciresata deposit. This 

alteration type is characterised by the selective replacement of mafic phenocrysts by clotty 

zones of chlorite-magnetite-epidote-carbonate and a more pervasive clay-sericite-quartz-

pyrite enrichment of the groundmass. Magnetite stringers and clots and weakly developed 

quartz-sulphide veining are also commonly associated with this alteration type; however, 

gold-copper grades are generally low.  

Alteration (Argillic): Argillic alteration occurs as white alteration selvages (ranging from 1 cm 

to 2 cm wide to 10 m wide illite-smectite) to planar fractures and breccia-fracture zones. 

These fractures contain sparse pyrite±quartz/carbonate. This alteration should more 

appropriately be termed Intermediate Argillic to be consistent with alteration terminology 

(Seedorff et al, 2005). These fractures and alteration are late- to post-mineral, locally 

overprint earlier mineralisation/alteration, and in general do not have any effect on gold-

copper grade, though in some cases this alteration may have decreased the grade. This 

fracture-controlled alteration is common throughout the deposit, typically spaced 20 m to 30 

m apart. 

PH Alteration (Phyllic): Phyllic alteration is characterised by a dominant assemblage of 

sericite-quartz-pyrite±microcrystalline clay minerals that is generally consistent with the low-

grade peripheral parts of the Ciresata deposit. Approximately 5 to 15 modal per cent pyrite 

generally occurs within this alteration type as 3 mm to 7 mm clusters of fine-grained 

aggregates, disseminated grains, and within mm-scale stringers. Phyllic alteration typically 

has a pale grey to pinkish grey colour within porphyritic rocks, and a pale grey-beige colour 

within sedimentary rocks. In the upper parts of the Ciresata deposit, the phyllic alteration is 

intense, forming a white rock, and overprints earlier alteration types. 

To simplify the current interpretation, phyllic alteration and argillic alteration (Intermediate 

Argillic) were modelled together as quartz-sericite-pyrite±clay alteration. 

P Alteration (Propylitic): Propylitic alteration is characterised by the assemblage of chlorite-

carbonate-sericite±epidote. This alteration type is most commonly observed within and 

adjacent to the upper parts of the late-mineral dykes.  
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Sodic Alteration: In some deep drillholes at Ciresata, minor occurrences of sodic alteration 

have been observed. This alteration occurs as narrow (1 cm to 5 cm wide) milky-white 

selvages, to early quartz veins with ñwobblyò, or curviplanar boundaries. The white alteration 

appears to be a replacement of rock minerals which are interpreted to be microcrystalline 

albite. Owing to the rare occurrence of this alteration and its apparently negligible effect on 

gold-copper mineralisation, it has not been modelled. 

7.3.4.4 Ciresata Discussion 

From the observations above, the gold-copper mineralisation at Ciresata appears to be 

bracketed by the host rock porphyry emplacement and the late porphyry dyke emplacement. 

An interpreted sequence of Neogene geologic events is as follows: 

¶ Cretaceous sediments (SED) intruded by the host rock porphyry (HR-P), with 

intrusive contact largely controlled by northeast-dipping bedding planes 

¶ Thermal contact metamorphism of SED unit grading outward from the HR-P contact, 

resulting in hornfels 

¶ Vertical emplacement of the narrow, pipe-like early mineral porphyry (EMP) within 

the SED, expanding at the SED/HR-P contact 

¶ Multiple stockwork fracturing events of the EMP-SED and overlying HR-P, with 

associated alteration and mineralisation 

¶ Intrusion of the inter-mineral porphyry (IM-P) in the root zone of the EM-P 

¶ Post- to very late-stage mineral intrusion of dykes, including the late-mineral porphyry 

and the west porphyry 

¶ Subsequent cooling and un-roofing of the mineral system 

This interpreted sequence of geologic events at the Ciresata deposit with both pre- and post- 

mineral intrusions is commonly observed in porphyry deposits (Sillitoe, 2000, and Seedorff et 

al, 2005). Recognition of inter-mineral porphyry intrusions is important due to their effects on 

grade but can be difficult to identify due to similar compositions and alteration/mineralisation 

overprints (Sillitoe, 2000). Late- to post-mineral intrusions result in sharp grade breaks. Gold-

copper mineralisation is presented in the following section.  

7.3.4.5 Ciresata Mineralisation Descriptions 

Gold-copper mineralisation at Ciresata is associated with magnetite-pyrite-chalcopyrite 

occurring in veinlet stockworks and as finely disseminated grains over a wide area of 

approximately 450 m (NW-SE) by 300 m (NE-SW) and narrowing with depth. Recent deep 

drilling has intersected mineralisation 500 m below previous drilling, suggesting 

approximately 1,000 vertical metres of mineralisation. This mineralisation is centred on the 

early mineral porphyry (EM-P), with approximately 65 % hosted in the hornfels sediments 

(SED) and 35 % in the EM-P. In general, grade decreases as a function of distance away 

from the EM-P-to-SED contact. In the southwest sector of the deposit, SED is the only host, 

and with the local occurrence of higher grades, a deeper mineral porphyry has been 

postulated but not yet confirmed by drilling. 

Gold correlates positively with copper grade and the gold:copper ratio is relatively constant 

throughout the deposit. Chalcopyrite is the only copper mineral present. Petrography and 

gold deportment studies show that gold is fine-grained, and associated with grains of 
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chalcopyrite, pyrite, quartz, and rarely with magnetite (Damian, 2011; Wang and Prout, 

2008; Sliwinski, 2012). In addition, scanning electron microscope (SEM) analysis of gold 

grains from Ciresata indicates they are native gold, with an average composition of 94.7 % 

Au and 5.2 % Ag. On a deposit scale, marginal to the gold-copper mineralisation, anomalous 

zinc (up to 400 ppm) and lead (up to 40 ppm) occur and appear to be associated with the 

phyllic alteration halo. Within the mineralisation, zinc is anomalous, with an approximate 

average value of 170 ppm. Limited analysis for molybdenum (670 samples) showed assays 

ranging from 2.5 ppm to 121 ppm, with an average of 20 ppm. Weathering oxidation is 

restricted to the uppermost tens of metres, and thus does not affect the gold-copper 

mineralisation. 

An early-stage magmatic-fluid alteration event, potassic (PT, biotite+magnetite) is 

recognised with less extensive overprinting magnetite-chlorite (MACE) alteration. The broad 

outline of PT alteration correlates well with the outer limit of mineralisation in both the SED 

and porphyry units. Magnetite is a predominant alteration mineral, and the abundance of 

magnetite coupled with stockwork vein intensity generally correlates with gold-copper grade. 

Higher grades of gold-copper mineralisation, in the core of the porphyry body and near 

contacts with dykes and SED, are associated with broad zones of intense quartz-magnetite-

pyrite-chalcopyrite stockwork veining (up to 80 % of rock volume). Other important vein 

types recognised are thick-banded (1 cm to 10 cm) quartz-pyrite-chalcopyrite veins 

(commonly associated with higher gold grades) and magnetite-chalcopyrite stringers. Cross-

cutting veinlets indicated multiple fracturing and hydrothermal pulses. Vein types and logging 

codes are shown in Table 7.14. 

Table 7.14: Vein Types and Logging Codes, Ciresata 

Vein-Type Code 
Relative Importance or  

Occurrence 
Description 

Bi-vn Low Biotite-magnetite±K-feldspar veinlets 

Mt-st High Magnetite stringers (M-vns) 

Mts-st High Quartz-magnetiteïsulphide veinlets 

Wq-vn Low 
Irregular early quartz veinlets; randomly oriented and often 

discontinuous 

Dq-vn Medium-low Dark grey quartz veinlets 

q-vn Medium-low Quartz±sulphides veinlets 

Bq-vn High Thick-banded quartz-magnetite-sulphide veins 

Qs-vn High Quartz-sulphide veins 

Mq-vn Low Thick, irregularly shaped milky quartz veins 

Py-st Low Pyrite stringers 

Cp-st High Chalcopyrite stringers 

Po-st Low Pyrrhotite stringers 

Qcs-vn Low 
Quartz-carbonate±sulphide veins; open space, low temperature 

(epithermal) 

Ca-vn Low Carbonate/quartz veins/stringers 

Tr-st Rare Tourmaline stringers 

M-vn Rare Quartz-Mo veinlet 
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The Ciresata gold-copper mineralisation and associated alteration assemblages correspond 

to described porphyry models (Sillitoe, 2000, and Seedorff et al, 2005). Early-stage 

magmatic-hydrothermal fluids introduced potassium and iron in the form of magnetite (PT 

alteration), and gold-copper. Distal the core of mineralisation, these fluids evolved, resulting 

in hydrolysis reactions with the calc-silicate wall rocks, and forming a phyllic alteration 

assemblage (PH). With time and cooling, these distal fluids may collapse on the potassic 

altered core and overprint with a phyllic assemblage (TRPH), and infiltrate the potassic core 

through brittle fractures, forming the fracture-controlled intermediate-argillic (A) to phyllic 

alteration assemblages (PH). Ciresata does not have an epithermal overprint, apart from 

very sparse open-space-filling quartz-calcite±galena-sphalerite. A timeline alteration 

paragenesis is shown in Table 7.15.  

Table 7.15: Ciresata Alteration Paragenesis 

 

 

It is CCIC MinResôs opinion that the level of understanding of the geology, structure, and 

mineralisation of the RVP has advanced to an adequate level to support mineral resource 

estimation. 

  



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 151 of 536 

8 DEPOSIT TYPES 

The information for this section was sourced from AGPôs PEA NI 43-101 2019 Report and 

edited where necessary. 

8.1 GENERAL 

The principal targets on the RVP are related to the porphyry copper-gold mineral deposit 

model. Porphyry deposits are generally large, low- to medium-grade deposits in which 

primary (hypogene) sulphide minerals are dominantly structurally controlled, and which are 

spatially and genetically related to felsic to intermediate porphyritic intrusions (Seedorff et al., 

2005). The large size and structural control (e.g. veins, vein sets, stockworks, fractures, 

'crackled zones', and breccia pipes) serve to distinguish porphyry deposits from a variety of 

deposits that may be peripherally associated, including skarns, high-temperature mantos, 

breccia pipes, peripheral mesothermal veins, and epithermal precious metal deposits. 

Secondary minerals may be developed in supergene-enriched zones in porphyry Cu 

deposits by weathering of primary sulphides. Such zones typically have significantly higher 

Cu grades, thereby enhancing the potential for economic exploitation (Sinclair, 2006). 

Porphyry deposits occur throughout the world in a series of extensive, relatively narrow, 

linear metallogenic provinces. They are predominantly associated with Mesozoic to 

Cenozoic orogenic collisional belts in western North and South America and around the 

western margin of the Pacific Basin, particularly within the Southeast Asian Archipelago. 

However, major deposits also occur within Palaeozoic orogens in Central Asia and eastern 

North America and, to a lesser extent, within Precambrian terranes (Sinclair, 2006 and 

Seedorff et al., 2005).  

Porphyry deposits are large and the world's most important source of Cu, Mo, and Re, and 

are major sources of Au, Ag, Sn and significant by-product metals include W, In, Pt, Pd, and 

Se. They account for approximately 50 % to 60 % of the world Cu production (Sinclair, 

2006). Grades for the different metals vary considerably but generally average less than 1 

%. In porphyry Cu deposits, Cu grades range from 0.2 % to more than 1 % Cu; Mo content 

ranges from approximately 0.005 % Mo to 0.03% Mo; Au contents range from 0.004 g/t Au 

to 0.35 g/t Au; and Ag content ranges from 0.2 g/t Ag to 5 g/t Ag. Re is also a significant by 

product from some porphyry Cu deposits. Some Au-rich porphyry Cu deposits have 

relatively high contents of Pt-group elements (PGE) (Mutschler and Mooney, 1995; Tarkian 

and Stribrny, 1999 in Sinclair 2006). 

8.2 GOLD (± COPPER) PORPHYRIES 

Copper grades in porphyry Au + Cu deposits range from negligible to comparable to those of 

the porphyry Cu + Au subtype, but Au contents tend to be consistently higher, averaging 

between 0.2 g/t Au and 2.0 g/t Au. Because of the apparent independent relationship 

between the Cu and Au content of porphyry deposits, Sillitoe (2000) suggested that porphyry 

deposits should contain > 0.4 g Au/t to be called Au-rich. Other workers have suggested 

using an Au to Cu ratio instead of absolute grade to determine an Au-Cu Porphyry subtype 

(Seedorff et al., 2005, and Murakami, et al., 2009). Sillitoe (2000) concludes that the 

geologic features of Au-rich porphyries are very similar to the Cu-Au porphyry subtype. The 

Au endowment in porphyry deposits is the topic of much of the current porphyry deposit 

research which is considering tectonic settings and magmatic genesis, basement rock 
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compositions, and emplacement fluid geochemistry processes (Seedorff et al. 2005, 

Murakami et al. 2010, Halter et al. 2002).  

Most Cu-Au porphyry intrusive complexes consist of a series of both pre- and post-

mineralisation intrusions. The pre-mineralisation intrusions are generally equigranular in 

texture and genetically related to the porphyry stock, and often intrude along the shoulders 

of the pre mineralisation intrusion. Post-mineralisation dykes and plugs and diatremes are 

also commonly associated. Various hydrothermal breccias occur as early orthomagmatic 

(strong K-silicate altered) and/or late phreatic and phreatomagmatic varieties (Sillitoe, 2000, 

and Seedorff et al, 2005).  

Copper and gold grades in the early orthomagmatic breccias may be substantially higher 

than in the surrounding porphyry rocks, while later breccia types are generally of sub-

economic grade. Large (> 0.5 km wide) low-grade or barren diatreme breccias and minor 

pebble dykes often conclude the evolution of gold-rich porphyry systems (Sillitoe, 2000). 

Most Cu-Au porphyry systems consist of varying quantities of six principal alteration types, 

namely CaïNa silicate, K-silicate (potassic), propylitic, intermediate argillic (sericiteïclayï

chlorite), sericitic, and advanced argillic. Colnic, Rovina, and Ciresata all display 

characteristics of several of these alteration types.  

Gold-rich porphyry deposits are typically associated with abundant magnetite in the early 

K-silicate alteration phase and also in the intermediate mineralisation stages (Sillitoe, 2000). 

Economically mineralised zones commonly form upright cylinders or bell-shaped zones. 

Intermediate, sericitic, and advanced argillic zones can also host economic grades of copper 

and gold, but less frequently than the K-silicate zone. The mid-parts of many porphyry 

deposits correlate with the highest gold grades, often as high as double that in upper or 

lateral margin parts. Gold is generally fine grained (< 20 µm, and often < 100 µm). In pyrite-

rich Au porphyry deposits, gold strongly correlates with the pyrite; while in pyrite-poor 

deposits, gold is commonly associated with chalcopyrite or bornite (Sillitoe, 2000). 

In AGP's opinion, the deposits of the RVP area are considered examples of porphyry 

deposits due to association with the porphyritic intrusive complexes, alteration assemblage, 

and mineralisation style described above. According to Sillitoe, porphyry deposits with 

average gold grades > 0.4 g/t Au can be generalised as ñgold-richò. Gold grades returned 

from the drilling at Colnic and Ciresata tend to average in the range of 0.8 g/t Au to 1.2 g/t 

Au, with copper grades averaging around 0.1 % Cu to 0.2 % Cu. Gold grades at Colnic and 

Ciresata are > 0.4 g/t Au and Au/Cu ratio (g/t Au / % Cu) of 5, which falls under the 

classification of a true Au-Cu porphyry subtype while Rovina, with an Au/Cu ratio of one, falls 

under the Cu-Au porphyry subtype. 
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9 EXPLORATION 

The information for this section was sourced from AGPôs PEA NI 43-101 2019 Report and 

edited where necessary. 

Most of the exploration on the property has been performed by three companies: Minexfor 

between 1974 and 1998, and again in 2001, Rio Tinto from 1999 to 2000, and ESM since 

2004. In September 2011, Barrick Gold and ESM formed an exploration collaboration group 

to evaluate further exploration targets on the Rovina licence. Early-stage exploration focused 

on property-wide target generation and was dominated by soil and stream sediment 

geochemical surveys, and regional airborne geophysical programmes, undertaken in 

conjunction with surface and underground geological mapping, trench sampling, and 

detailed ground geophysical programmes. Specific details of previous early-stage 

programmes (Minexfor and Rio Tinto) are not well documented. ESM has purchased 

available documentation for the Minexfor and Rio Tinto work stages. 

Various exploration techniques have been utilised during the exploration stages and are 

described below. 

9.1 COORDINATES AND DATUM 

Coordinates used by ESM, Rio Tinto, and Minexfor are in the ñStereo70ò grid system, which 

is the official coordinate system used in Romania. The exploration licences registered with 

NAMR are also in this grid system. ESM utilises the Stereo 70 system, which is compatible 

with standard GIS software packages. When GPS surveys are used, UTM Datum WGS 84 

Zone 35 coordinates are converted to Stereo 70. 

9.2 MINEXFOR (1975 TO 2000) 

9.2.1 Geographic/Grid Control 

There is no documentation of the grids constructed by Minexfor; however, it is believed that 

all maps, sample locations, and drillhole collars are registered and reported in the Stereo 70 

coordinate system. 

9.2.2 Topography 

There is no reference in the available documents defining the source for the topographic 

base used by Minexfor. Presented topographic maps are presumed to be from standard 

government published maps at 1:5,000 scale. 

9.2.3 Geological Mapping and Related Studies 

Geologic mapping completed by previous exploration groups on the property is limited or not 

well documented. From Minexfor, some prospect-scale geology maps have been obtained 

by ESM. 

9.2.4 Ground Geophysics 

The Romanian government had reportedly completed IP/resistivity, natural polarisation, and 

gamma ray geophysical surveys at Colnic in 1977ï1978. Those surveys were apparently 
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completed on ten northïsouth lines, spaced 200 m apart. No additional information is 

available on these surveys. That 30-year-old data has been superseded by recent work. 

Additional magnetic and gamma ray geophysical surveys were completed by Minexfor 

during 1983 to 1984. ESM did not receive copies of any of the results of these surveys. 

9.2.5 Drill Core Sampling 

As a follow-up to the early-stage work, Minexfor tested various geophysical anomalies and 

surface defined targets at the Colnic Deposit area (14 core holes totalling 4,740 m) and the 

Rovina Deposit (34 holes totalling 23,119 m). They also tested the Ciresata prospect, 

located approximately 4.5 km south of Colnic with six wide-spaced core holes totalling 1,200 

m. 

Details regarding Minexfor drill core sampling programmes are very poorly documented and 

are not discussed in this report. None of the Minexfor core is in a usable format and most of 

it has been dumped in heaps adjacent to the Rovina deposit. ESMôs purchased historical 

data package includes hard copies of drill logs with coordinates and hand-written assays for 

many of the completed holes. 

9.3 RIO TINTO (1999 TO 2000) 

9.3.1 Geographic/Grid Control 

Rio Tinto established grids for soil surveys over four separate prospects within the present 

ESM property as shown in Table 9.1.  

All grids were oriented northïsouth and were designed mainly for soil geochemical sampling. 

There is no documentation in the data regarding how the grids were surveyed and whether 

they were physically marked on the ground. All maps, sample locations, and drillhole collars 

are registered and reported in Stereo 70 coordinate system. 

Table 9.1: Rio Tinto Grids 

Licence Prospect 
Area 

(ha) 
Grid Spacing Purpose 

Range of Au 

Values (g/t) 

Rovina 

Colnic 220 
200 m × 200 m and 

100 m × 100 m in northwest 
164 soil samples 0 to 0.69 

Ciresata 1,120 
200 m × 100 m and 

200 m × 200 m in southeast 
500 soil samples 0 to 0.11 

NOTE: Licence is the present ESM property; Rio Tinto had a much larger licence 

 

9.3.2 Topography 

There is no reference in the available documents defining the source for the topographic 

base used by Rio Tinto. Presented topographic maps are presumed to be from standard 

government published maps at 1:5,000 scale. 
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9.3.3 Geological Mapping and Related Studies 

Exploration reports from Rio Tinto indicate no geologic mapping was completed beyond 

reconnaissance-style investigations. Work by other groups on the property, prior to ESM, is 

not well documented. 

9.3.4 Airborne Magnetic/Radiometric Geophysical Surveys 

In 1999, Rio Tinto completed a helicopter-borne magnetic/radiometric survey (flown by 

Fugro Airborne Corp. out of Canada) over an area approximately 24 km by 30 km. The area 

covered by the survey included both the Colnic and Rovina porphyries, which were in the 

north-eastern portion of the Rio Tinto permit. 

The airborne survey was completed on eastïwest-oriented, 150 m-spaced lines using a 

helicopter elevation of 60 m and a sensor elevation of approximately 35 m. Total survey 

length was 3,995-line km. In 2005, ESM purchased the digital TIFF-format images for this 

survey from the NAMR. Seven images were provided, including potassium, thorium, 

uranium, total magnetic field, reduced-to-pole, analytical signal, and first vertical derivative, 

but no original raw data. The reduced-to-pole magnetic image revealed a 5 km long arc 

shaped zone of magnetic highs and lows, bordered to the west by a strong magnetic low 

anomaly. The low corresponded to the outer western ring of a circular feature with an 8 km 

radius. 

9.3.5 Geochemistry ï Stream Sediment Sampling 

Rio Tinto reportedly completed a programme of reconnaissance stream sediment sampling 

over several drainage basins, results of which are shown in Table 9.2.  

Table 9.2: Rio Tinto Stream Sediment Sampling 

Prospect Number of Samples 
Range of Grades 

(g/t Au) 

Colnic 24 0 to 1.04 

Ciresata 13 0 to 0.43 

Total 37  

 

No details were provided regarding sample collection methodology, sample size, or 

preparation. Rio Tinto followed up this first-stage work with soil geochemistry and rock-chip 

sampling in all these drainage basins. Further work by ESM has superseded these results. 

9.3.6 Soil Geochemical Sampling 

Rio Tinto reportedly completed a programme of grid soil sampling over three separate grids. 

Few details were provided regarding sample collection methodology, sample size or 

preparation.  

At the Ciresata Prospect, a soil geochemistry survey covering 11.2 km2 was completed at a 

spacing of 200 m × 100 m, widening to 200 m × 200 m on the southeast part of the grid. 

Results from this survey defined partly-coincident Au (> 10 ppb), Cu (> 25 ppm), and Mo 

(> 2 ppm) anomalies. In addition, over a prominent magnetic anomaly from geophysical 
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data, there are coincident AuïCuïMo soil anomalies that cover an area of approximately 

1,200 m × 600 m. Within this anomaly, Minexfor reportedly drilled four vertical diamond 

drillholes. 

Rio Tintoôs soil geochemical grid at Colnic covered an area of approximately 1.2 km Ĭ 1.4 

km and lines were oriented northïsouth, spaced 200 m apart with sampling stations every 

100 m. In the western part of the grid, line spacing is 100 m. Soil samples were sieved to 

minus 80 mesh and analysed by OMAC Laboratory in Ireland for Au and a 45-element suite 

using inductively coupled plasma optical emission spectroscopy. 

9.3.7 Rock Chip Sampling 

Rio Tinto collected 153 rock chip samples at the Colnic and Ciresata Prospects, as shown in 

Table 9.3. This limited reconnaissance-level work has been superseded by surface 

exploration work subsequently completed by ESM. 

Table 9.3: Rio Tinto Rock Chip Sampling 

Prospect Number of Samples 
Range of Grades 

(g/t Au) 

Colnic 133 0 to 1.24 

Ciresata  14 0.01 to 0.21 

Total 147  

 

9.3.8 Drill Core Sampling 

Rio Tinto did not report any drilling activities in their exploration reports filed with the NAMR 

and subsequently purchased by ESM. 

9.4 ESM (2004 TO 2012) 

9.4.1 Geographic/Grid Control 

ESM established five grids as shown in Table 9.4. These grids formed the basis of soil 

sampling surveys and ground geophysical surveys. These grids are generally of temporary 

nature with only baselines marked with monuments. Subsequent geological mapping and 

channel sampling were located with government topographic maps, compass and tape 

surveys, and handheld GPS units without the utilisation of a base station. 

Table 9.4: ESM Grids 

Prospect Area Grid Spacing Purpose 

North part of Rovina Licence 24 km2 50 m E-W × 50 m N-S Ground magnetic survey 

North part of Rovina Licence 20 km2 200 m E-W × 100 m N-S 

Soil geochemistry survey; 

includes 100 m × 100 m infill 

grids over the Rovina and 

Colnic Deposits 

Ciresata 9 km2 200 m E-W × 100 m N-S Soil geochemistry 

Ciresata 10 km2 50 m E-W × 50 m N-S Ground Magnetic survey 
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9.4.2 Topography 

The locations and elevations of all geological mapping, channel samples, and drillhole 

collars are plotted on 1:5,000 scale government topographic maps with 10 m elevation 

contours. Locations of isolated surface samples are obtained through use of handheld GPS 

units with detailed surface samples and drill-hole collars located utilising compass and tape 

surveying. A professional contract survey company (Belevion Geo-Topo SRL) was utilised to 

complete and regularly update topographic surveys over Rovina, Colnic, and Ciresata using 

a total-station instrument. In addition, drill-hole collars and access roads are surveyed by 

Belevion. From 2010, ESM utilised another professional contract survey company (Topo-

Geo Plus). Locations for all data are in the Romanian ñStereo70ò grid coordinates. 

9.4.3 Geological Mapping and Related Studies 

A regional reconnaissance mapping programme at a scale of 1:5,000 was completed over 

most of the licence, together with a more detailed mapping at a scale of 1:1,000 over the 

main prospects.  

A grid for the mapping and sampling programme was not physically established but existing 

topography maps and handheld GPS units were used for control. 

The geological work carried out by ESM geologists and contractors includes the following:  

¶ Colnic/Rovina Deposits: 1:1,000 scale geology covering an area of 3.9 km2 focusing 

on the immediate Rovina and Colnic target areas. Mapping was completed by 

independent contractor Steve Priesmeyer from A.C.A. Howe International Ltd in 2005 

and re-mapped by ESM Geologist Mr Jim Stemler in 2006. 

¶ Ciresata Deposit: 1,000 scale geology covering an area of 4 km2 in the Ciresata 

area. Mapping was completed by independent contractor Steve Priesmeyer from 

A.C.A. Howe International Ltd in 2005 and re-mapped by Mr Jim Stemler in 2007. 

¶ Rovina Licence: 1:2,000 scale geology mapping targeting ground magnetic 

anomalies within a 24 km2 area in the Northern part of the Rovina Licence. Mapping 

was completed by independent contractor Steve Priesmeyer from A.C.A. Howe 

International Ltd in 2006 and re-mapped by Mr Jim Stemler at 1:5,000 scale in 2007. 

¶ Mapping of drill roads at Rovina and Colnic at 1:1,000 scale. Mapping was completed 

by ESM geologists in 2008. 

¶ Mapping of lithology and alteration in the Ciresata area by Barrick gold geologists. 

Much of the relevant data resulting from this work is reported in Sections 7 and 9. 

9.4.4 Remote Sensing and Satellite Imagery 

In July 2002, ESM purchased 1:100,000 scale Satellite LandSat TM imagery from HME 

Partnership Ltd, Kent, U.K., which cover the entire Golden Quadrilateral. The data is 

integrated into a GIS database and has been used to aid in the structural interpretation of 

the property and for alteration mapping. 
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9.4.5 Ground Geophysics 

In June 2006, ESM commissioned Belevion SRL from Bucharest to complete a ground 

magnetic survey totalling 480-line kilometres and covering a 24 km2 area over the Colnic 

and Rovina deposits. The survey consisted of eastïwest-oriented, 50 m spaced lines, with 

individual stations spaced at 50 m along each line. A summary report prepared by Belevion 

staff included a total field image. The raw data has been subsequently re-processed and 

interpreted to evaluate reduced to pole and analytical signal features for interpretation 

(Morris, 2006). The results of the survey are shown in Figure 9.1 and show several 

prominent, strongly positive, anomalies.  

In October 2007, ESM commissioned Belevion SRL from Bucharest to complete a ground 

magnetic survey over the Ciresata area. This survey covers 10 km2 at a 50 m × 50 m grid 

spacing. All the field maps provided by Belevion were utilised for interpretation.  

The known porphyries of Rovina, Colnic, and Ciresata demonstrate a ñbulls-eyeò feature 

resulting from a magnetic porphyry core and a surrounding magnetic low, possibly relating to 

magnetite destructive retrograde phyllic alteration. Geological mapping and magnetic 

anomaly ñground truthingò indicated the presence of several magnetic units including lava 

flows and volcaniclastic rocks and subvolcanic intrusives with primary magnetite. Several 

anomalies are present within the coupled magnetic high and adjacent low of the ñbullôs eyeò 

pattern. ESM has completed several soil geochemistry surveys over target areas in the north 

part of the property. Soil geochemistry results coupled with magnetic anomalies are used for 

guiding field reconnaissance and mapping programmes. This method resulted in the 

identification of subcropping potassic alteration with associated copper mineralisation at the 

Zdrapti Prospect and was instrumental in discovering Ciresata. As part of an alteration 

mapping programme at Ciresata, the prominent high-magnetic anomaly was found to be 

caused by intense magnetite alteration. Subsequent work has shown this to be the barren 

magnetite altered cap to the Ciresata mineralisation 50 m to 150 m below the surface (see 

Figure 9.2). In 2010, the raw magnetic data from both the Rovina-Colnic and Ciresata grids 

was re-processed and interpreted by Barrick Gold (Hope et al. 2010) utilising proprietary 

filters to highlight porphyry targets. 

In September 2006, ESM contracted Belevion SRL to complete an IP/resistivity survey over 

the Rovina, Colnic, and Zdrapti target areas based on magnetic signature and the 

occurrence of known surface mineralisation and early-stage drilling results. The objective of 

these surveys was to provide drill-targeting guidance for the definition of the targets.  

In May 2008, ESM contracted Belevion SRL to complete a IP/resistivity survey over the 

Ciresata target area following encouraging initial drilling results. This survey was centred on 

the barren magnetitic anomaly. The surveys utilised an IPC7ï2.5 kW SCINTREX transmitter, 

and an IPR12ïSCINTREX receiver. Measurements were collected every 20 m along lines of 

length variable from 1,000 m to 1,500 m. The theoretical depth penetration of the surveys 

varies from 180 m to 310 m (see Table 9.5). The IP survey layout and interpretation to date 

of the results from the Rovina survey were performed by an independent consulting 

geophysicist, Paolo Costantini, who has visited the projects and advised on-line orientation. 

A 3D interpretation of the results from the Rovina and Zdrapti surveys was completed. At 

Colnic and Ciresata, ESM has utilised pseudo-sections of inverted data and interpreted by 

Belevion. The results for Ciresata were inconclusive likely due to limited depth penetration. 
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Figure 9.1: Ground Magnetic Survey and Soil Geochemistry, Northern Part of Licence 
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Figure 9.2: Ciresata Area Ground Magnetic Survey and Soil Geochemistry, Southern 

Part of Licence 

 

Table 9.5: ESM IP/Resistivity Surveys 

Prospect Survey Dates 
Amount 

(line m) 

Depth of 

Penetration  

(m) 

Comments 

Zdrapti September, 2006 4,200 180 
3 lines, 1,400 m long, lines 

spaced 150 m apart 

Colnic Oct 16 ï Nov 3, 2006 4,370 180ï310 

2 lines along drill sections and 1 

line at 90° to sections over the 

Colnic deposit 

Rovina March ï April, 2007 7,500 310 
6 lines, 1.25 km long, lines 

spaced 125 m apart 

Colnic April ï May, 2007 9,000 310 
6 lines, 1.5 km long, spaced 

300 m apart 

Ciresata May 2008 3,500 200 
2 lines, 1.74 km each, in 

orthogonal cross-pattern 

Total 28,57   
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9.4.6 Soil Geochemical Sampling 

In May 2007, ESM initiated a soil geochemical survey over the northern part of the Rovina 

licence. The survey grid covered an area of 20 km2 over the Rovina, Colnic, and Zdrapti 

prospects on a 200 m (eastïwest) × 100 m (northïsouth) grid. In addition, infill grids were 

completed in selected areas with the larger grid. Results highlight coincident Au-Cu ± Mo 

anomalies over the known porphyry deposits of Rovina and Colnic with a series of satellite 

gold anomalies within the broad phyllic alteration halo at Colnic (see Figure 9.1). Additional 

anomalies occur at the Zdrapti prospect and other areas. ESM conducted field-follow-ups 

comprised of mapping and sampling of these and other magnetic anomalies within the grid. 

ESM conducted a geochemistry re-survey of the Ciresata area at a closer grid spacing than 

the Rio Tinto survey to provide better sampling and analytical control. Results from ESMôs 

100 m × 100 m geochemistry survey highlight an Au + Cu anomaly extending 300 m west 

from the known porphyry mineralisation. 

9.4.7 Rock Chip Sampling 

A total of 1,538 surface rock samples were collected from the Rovina property as part of 

reconnaissance mapping, prospect mapping, and detailed mapping campaigns. These 

samples include chip-channel, chip, float, waste-dump, and discarded old core. Geologist 

descriptions include sample type, geology description, and map location and are entered into 

a GIS database. A tabulation of surface rock sampling by prospect for the Rovina property is 

shown in Table 9.6. This includes 294 channel-chip samples from outcrops at Colnic for a 

cumulative 794 m, and 83 channel-chip samples from Rovina for a cumulative 303 m 

collected during the period of October 2004 to May 2006. At Ciresata, rock sampling 

includes 109 rock samples and 34 channel samples collected in the period between 2006 

and 2008, an additional 558 composited chip rock samples collected in 2010, and 126 rock 

samples collected by Barrick Gold geologists in 2011. Geologic description and assay 

results from these samples highlighted outcropping porphyry Au-Cu mineralisation that 

subsequent drilling has defined as the Rovina and Colnic porphyry deposits. These samples 

have not been used in this mineral resource estimation due to the extensive drilling 

completed but do provide surface evidence of the respective porphyry mineralisation. 

Table 9.6: Surface Rock Sampling on the Rovina Property 

Prospect 

Rock Samples (from 

Outcrops, Subcrops, 

Floats, Mine Dumps) 

Channel Chip Samples, 

Channel Samples, and 

Composite Chip Channel 

Samples 

Underground 

Channel 

Samples 

Total 

Rovina 98 83  181 

Colnic 89 294  383 

Ciresata until 2008 109 34  143 

Ciresata 2009-2012 126 558  684 

Zdrapti 18   18 
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9.4.8 Drill Core Sampling 

ESM has extensively drilled the deposit since 2006. Details of this drilling are discussed in 

Section 10 (Drilling). 

9.4.9 Mineralogical and Petrographic Studies 

A number of petrographic studies were commissioned in 2006, 2007, 2008 and 2011 on 

hand specimen and drill core samples to Dr Georghe Damian at North University in Baia 

Marie, to Dr Robin Armstrong of the Natural History Museum in London UK, and to Jim 

Clarke of Cygnus Consulting Inc. in Montreal, Canada. Jon Sliwinski from X-Strata Process 

Support Centre conducted high-resolution QEMSCAN analyses on drill core samples from 

Ciresata and Colnic. Samples were examined for lithology, alteration, paragenetic 

sequences, and mineralisation. Results of the studies were provided as detailed descriptions 

and photo-micrographs in report format (Damian, 2006 in Ruff, 2006, and Armstrong, 2006 

in Ruff, 2007, Ruff et al., 2012). 

9.5 ESM EXPLORATION (2012 ï CURRENT) 

Exploration activities on the Rovina Licence property was halted in 2012, as required by the 

process of conversion to a Mining Licence. 

In OctoberïDecember 2020, ESM conducted geotechnical drilling at the Colnic and Rovina 

deposits, as part of a geotechnical study for the Definitive Feasibility Study. Three holes 

were drilled at Colnic and one hole was drilled at the Rovina deposit and another twelve 

holes in the WMF and plant areas, totalling 1,311.70 m.  

All drillholes were cored using a HQ-sized bit. The three inclined holes at the Rovina and 

Colnic deposits were drilled using a core orientation tool, plus a downhole televiewer survey. 

Core from these three holes was used to conduct confined and unconfined uniaxial strain 

tests, plus Brazilian tensile disk tests. 

9.6 CCIC MINRES COMMENT 

It is CCIC MinResôs opinion that the exploration efforts conducted by ESM are sufficient for 

the porphyry style of mineralisation. Historical drill samples by Minexfor were not used in the 

mineral resource estimation. Recent surface rock chip samples collected by ESM were used 

in guiding the exploration drilling activities; however, none of these were used in the mineral 

resource estimate, because ESM has drilled sufficient diamond core holes that cover the 

deposits.  
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10 DRILLING 

The information for this section was sourced from AGPôs PEA NI 43-101 2019 Report and 

edited where necessary. 

Approximately 165,174 m of drilling has been completed on the property since 1975. Most of 

the drilling focused on the Colnic, Rovina, and Ciresata deposits (41,217 m, 64,851 m, and 

56,430 m, respectively). However, smaller reconnaissance programmes have been drilled by 

ESM at the Zdrapti Prospect. A summary of all drilling is provided in Table 10.1.  

Locations of the historical drillholes at the Colnic, Rovina, and Ciresata deposits are shown 

in Figure 6.1, Figure 10.1, and Figure 10.2, respectively. The ESM drilling at Rovina, Colnic 

and Ciresata are shown in Figure 10.4, Figure 10.6, and Figure 10.7, respectively. 

Table 10.1: Summary of Drilling on the Property 

Prospect Company Year(s) 
DDH 

Holes 

Total 

(m) 
Core Diameter 

Colnic 

Minexfor 1975 1 650* Diameter unknown 

Minexfor 1982 5 2,990* Diameter unknown 

Minexfor 2000 8 1,100* Diameter unknown 

ESM 2006 49 15,714 72 % HQ, 28 % NQ 

ESM 2007 39 13,635 59 % HQ, 41 % NQ 

ESM 2008 1 270 Metallurgical Drillhole HQ 

ESM 2011 18 4,645 76 % HQ, 24 % NQ2 

ESM-Barrick 2012 2 1,217 
4 % PQ, 54 % HQ, 

42 % NQ2 

ESM Geotech 2011-12 4 996 100 % HQ 

ESM Geotech 2020 3 798 100 % HQ 

Total Colnic   133 42,015  

Rovina 

Minexfor 1975ï86 34 23,119 Diameter unknown 

ESM 2006 17 8,435 40 % HQ, 60 % NQ 

ESM 2007 34 15,644 40 % HQ, 60 % NQ 

ESM 2008 16 7,625 

43 % HQ, 57 % NQ 

(Includes 1 Metallurgical 

Hole HQ) 

ESM 2011 4 2,113 43 % HQ, 57 % NQ2 

ESM 2012 15 5,920 43 % HQ, 57 % NQ2 

ESM-Barrick 2012 2 851 75 % HQ, 25 % NQ 

ESM Geotech 2011-12 4 1,144 95 % HQ; 5 % NQ2 

ESM Geotech 2020-21 1 351.50 100 % HQ 

Total Rovina   131 65,203  

Ciresata 

Minexfor 2002-03 6 1,200* Diameter unknown 

ESM 2007 2 552 40 % HQ, 60 % NQ 

ESM 2008 14 7,183 

35 % HQ, 65 % NQ 

(Includes 1 Metallurgical 

Hole HQ) 
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Prospect Company Year(s) 
DDH 

Holes 

Total 

(m) 
Core Diameter 

ESM 2010 4 3,793 21 % HQ, 79 % NQ 

ESM  

(includes 3 holes 

ESM-Barrick) 

2011 44 36,159 25 % HQ, 75 % NQ2 

ESM-Barrick  2011-12 11 7,543 
6 % PQ, 36 % HQ, 

5 8% NQ2 

Total Ciresata   81 56,430  

Zdrapti ESM 2007 11 2,671 
(RB-57), 41 % HQ, 

59 % NQ 

Geotechnical 

(conveyor belt, 

WMF, plant and 

TMF) 

ESM 

ESM 

2011-12 

2020 

21 

12 

3019.60 

162.20 

100 % HQ 

100 % HQ 

Total Property   358 169,501  

Core diameters: PQ = 85 mm; HQ = 63. 5 mm; NQ =47.6 mm, NQ2 =50.7 mm 

* Historical data, may be incomplete  

 

10.1 HISTORICAL MINEXFOR DRILLING (1974ï2003) 

10.1.1 Rovina Deposit 

Few details are available on the historical drill programmes completed by Minexfor at 

Rovina. All core samples from previous campaigns were dumped in heaps near the Rovina 

deposit, and, therefore, cannot be resampled. The most significant programme was 

completed at the Rovina deposit between 1974 and 1986 (see Table 10.2). 

Table 10.2: Minexfor Historical Drilling ï Rovina 

Hole 

ID 

Stereo 70 Coordinates 
Elevation 

(masl) 

Length 

(m) 
Azimuth Dip 

Average Core  

Recovery  

(%) Easting Northing 

F-1 339,395.930 520,530.373 569.9 750 0° -90° N/A 

F-2 339,544.001 520,573.579 627.99 1,108 0° -90° N/A 

F-3 339,278.895 520,504.938 553.27 750 0° -90° N/A 

F-4 339,113.547 520,494.034 571.24 750 0° -90° N/A 

F-5 339,592.436 520,283.889 635.64 750 0° -90° N/A 

F-6 339,696.495 520,602.333 681.58 750 0° -90° N/A 

F-23 339,454.987 520,375.845 623.71 720 0° -90° N/A 

F-41 339,611.239 520,679.343 635.24 650 0° -90° N/A 

F-42 339,448.855 520,602.642 580.56 550 0° -90° N/A 

F-43 339,487.212 520,544.766 616.09 550 0° -90° N/A 

F-44 339,390.956 520,603.637 575.21 560 0° -90° N/A 

F-45 339,529.848 520,637.297 605.8 546 0° -90° N/A 

F-46 339,500.432 520,471.261 638.16 550 0° -90° N/A 
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Hole 

ID 

Stereo 70 Coordinates Elevation 

(masl) 

Length 

(m) 

Azimuth Dip Average Core  

Recovery  

(%) 
F-47 339,439.521 520,457.703 612.88 575 0° -90° N/A 

F-48 339,558.643 520,474.819 663.89 550 0° -90° N/A 

F-49 339,341.018 520,504.800 548.42 700 0° -90° N/A 

F-50 339,618.911 520,586.622 653.83 650 0° -90° N/A 

F-51 339,306.152 520,583.488 596.25 800 0° -90° N/A 

F-52 339,351.864 520,678.107 617.39 785 0° -90° N/A 

F-53 339,420.278 520,701.746 616 900 0° -90° N/A 

F-54 339,479.677 520,725.688 610.96 800 0° -90° N/A 

F-55 339,332.935 520,429.126 554.01 560 0° -90° N/A 

F-58 339,581.110 520,727.755 612.48 800 0° -90° N/A 

F-59 339,690.427 520,685.909 674.65 650 0° -90° N/A 

F-60 339,641.932 520,524.957 679.76 515 0° -90° N/A 

F-62 339,520.845 520,410.476 661.43 650 0° -90° N/A 

F-63 339,585.283 520,438.784 682.24 650 0° -90° N/A 

F-64 NA NA 654.7 650 0° -90° N/A 

F-66 339,545.557 520,335.422 634.13 650 0° -90° N/A 

F-67 339,608.958 520,352.685 644.04 650 0° -90° N/A 

F-68 339,676.792 520,373.739 604.98 650 0° -90° N/A 

F-70 339,550.562 520,281.563 617.11 650 0° -90° N/A 

F-71 339,628.186 520,289.111 617.2 650 0° -90° N/A 

F-72 339,701.934 520,310.237 597.04 650 0° -90° N/A 

Total 23,119    

 

Minexfor drilled 34 core holes ranging in depth between 515 m and 1,108 m (average depth 

680 m), for a total of 23,119 m. All holes were collared vertically, and nominally spaced 

between 60 m and 90 m along seven eastïnortheast-oriented, 100-m spaced grid lines. 

Drilling was very slow and averaged about 5 m/d over a 12-year period.  

ESM was provided with paper copies of simplified drill logs showing generalised lithology 

and alteration, and 15 m composite assays for copper, reportedly derived from 1 m assays. 

Gold was only sporadically reported on the drill logs at 15 m intervals, reportedly derived 

from composited samples averaging 5 m. The drill logs also contain sporadic results for 

silver, lead, zinc, molybdenum, iron, and sulphur along with occasional specific gravity 

measurements. The header of each log also recorded the average recovery for the hole. 

Collars were reported surveyed with 3-decimal accuracy.  

Figure 10.1 shows the location of the drill collar and exploration galleries at the Rovina 

deposit. CCIC MinRes notes that no historical drillholes were used in the mineral resource 

estimate because the deposit has been sufficiently re-drilled by ESM.  
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Figure 10.1: Minexfor Historical Drillholes at the Rovina 

 

10.1.2 Colnic Deposit  

Between 1975 and 2000, Minexfor drilled 14 holes totalling 4,740 m at the Colnic deposit 

(see Table 10.3). Few details were provided to ESM regarding this drilling campaign. Most of 

these holes were drilled in the same area as the ESM drilling at Colnic, and ranged in depth 

from 100 m to 1,200 m, averaging 340 m. Most holes were widely spaced (100 m to 500 m), 

and no specific grid pattern was used for the drilling. Holes were restricted to an area 

covering approximately 2,000 m × 800 m, targeting geophysical and surface geological 

targets. 

The first hole drilled in the area (diamond drillhole F-2) was drilled in 1975 and was the first 

hole to intersect porphyry-style mineralisation at Colnic. The hole was collared vertically and 

continued to a depth of 650 m. This hole gives the name to the hill hosting the central-

eastern part of the Colnic deposit (F-2 Hill).  
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Table 10.3: Minexfor Historical Drilling (1975-2003), Colnic 

Hole  

IDr 

Stereo 70 Coordinates 
Elevation 

(masl) 

Length 

(m) 
Azimuth Dip 

Average Core  

Recovery  

(%) Easting Northing 

F-2 338,737.4 517,772.3 463.34 650 0° -90° N/A 

FA 338,974.4 518,093.1 361.13 1,200 0° -90° N/A 

FB 339,027.5 518,320.2 367.1 650 0° -90° N/A 

FD 339,368.1 518,077.4 390.31 490 0° -90° N/A 

FF 338,607.7 518,273.3 367.01 650 0° -90° N/A 

F7 338,725 518,063 358 200 255° -5° N/A 

F8 338,571 517,885 355 200 248° -15° N/A 

F9 338,673 517,945 350.5 200 235° -45° N/A 

F14 338,327.61 517,300.6 338.89 100 0° -90° N/A 

F15 338,487.29 517,598.5 343.13 100 0° -90° N/A 

F16 338,703.86 518,172.9 366.39 100 288° -72° N/A 

F17 339,067.88 518,027.7 373.07 100 99° -60° N/A 

F18 338,623 517,919 353.8 100 0° -90° N/A 

S2 ? ? ? Poorly documented 

F12 ? ? ? Poorly documented 

F13 ? ? ? Poorly documented 

Total 3541,2*    

 

Only a summary log for this Colnic drilling was provided to ESM, which documents weakly 

anomalous copper grades (averaging 400 ppm), between zero and 240 m depth, and 

stronger anomalies (averaging 1,000 ppm) from 240 m to 650 m depth. Gold was apparently 

not analysed.  

Several years later, in the mid-1980s, Minexfor drilled core holes FA, FB, FD, and FF which 

were wide-spaced and located to the north and east of the ESM current drilling. These holes 

were collared vertically, and continued to depths ranging from 490 m to 1,200 m. Only 

summarised details of these holes were provided to ESM; however, long intervals of weakly 

to moderately anomalous copper grades (230 ppm to 710 ppm) were reportedly intersected, 

starting at depths generally greater than 300 m. Gold was apparently not analysed in these 

holes. For the holes drilled in 1975 and the early 1980s, ESM received only generalised 

descriptions of the drill logs. 

In 2000, Minexfor completed eight additional core holes at Colnic (F7 to F9, and F14 to F18), 

totalling 1,100 m. These holes were drilled at angles ranging from -5° to -72° and at 

azimuths ranging between 235° and 288°, except for one hole drilled at an azimuth of 99°. 

The holes were all in the vicinity of ESM current drilling and intersected porphyry-style 

mineralisation. Gold values appear to be in a similar range to those reported by ESM, but 

copper grades were not included in the data provided. Two additional holes to the south 

(F14 and F15) returned only weak gold anomalies. No additional work was reported by 

Minexfor after this drilling. ESM purchased the drill log data with assays reported in paper 
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format, which showed generalised lithology and alteration, and 1 m assays for gold and 

silver. Copper, lead, and zinc were only sporadically reported on the drill logs.  

Collars were surveyed based on the 3-decimal accuracy of the collar coordinates in the 

database; however, the survey methodology was not documented. No holes from the 

Minexfor drill campaign at Colnic were used in the mineral resource estimate because the 

deposit has been sufficiently re-drilled by ESM. 

10.1.3 Ciresata Prospect 

Between 2002 and 2003, Minexfor drilled six core holes totalling 1,200 m at the Ciresata 

Prospect (see Table 10.4 and Figure 10.2), approximately 4.5 km south of Colnic. Few 

details were provided to ESM regarding the drilling campaign. No specific grid pattern was 

adhered to for the drilling, and holes were generally wide-spaced and presumably targeted 

geophysical anomalies. Hole lengths were all recorded as 200 m. 

Table 10.4: Minexfor Historical Drilling (2002 to 2003), Ciresata 

Hole  

IDr 

Stereo 70 Coordinates 
Elevation 

(masl) 

Length 

(m) 
Azimuth Dip 

Average Core  

Recovery  

(%) Easting Northing 

F1 336,745.12 513,834.9 400.5 200 0 -90 N/A 

F2 337,205.05 513,194.4 430.15 200 0 -90 N/A 

F3 337,249.48 513,001.5 433.12 200 0 -90 N/A 

F4 337,200.17 513,306.2 428.88 200 0 -90 N/A 

F5 337,230.15 513,441.1 418.2 200 0 -90 N/A 

F6 336,471.26 513,957.8 388.97 200 0 -90 N/A 

Total 1,200    

 

ESM purchased this data from the NAMR, and it consisted of paper drill logs of geology and 

reported gold assay results. ESM computerised this data for use in drillhole software. Few 

anomalous results were reported apart from weak scattered gold anomalies ranging 

between 0.25 g/t Au and 0.68 g/t Au throughout hole F4. The final 16 m of the drillhole (184 

m to 200 m, the end of the hole) yielded a length-weighted average of 0.39 g/t Au. Only 

occasional copper analyses were completed and reported. 
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Figure 10.2: Minexfor Historical Drillholes and Rio Tinto Soil Geochemistry at Ciresata 

 

10.2 ESM DRILLING 

During site visits between 2008 and 2011, AGP observed core drilling and handling 

procedures and found them to be to industry standards. CCIC MinRes observed core drilling 

and handing operations during their November 2020 site visit. This drilling was for the 



 

 

SP0829 Rovina Valley NI 43-101 Technical Report Rev0 Page 170 of 536 

geotechnical studies, by KCB consultants. CCIC MinRes also found the drilling and handling 

procedures to industry standards.  

10.2.1 Drill Contractors 

Drilling at the RVP was carried out by SC-Genfor S.R.L. (Genfor), a Romanian-based 

contractor. From 2006 to 2010, Genfor utilised two Warman-1000 rigs and a Longyear 45 

rig, both with depth capabilities of around 600 m, and a B-57 drill rig capable of depths up to 

300 m. Since Genfor was retained as drilling contractor, using a fleet of tophead drive-drill 

rigs on tracks from the Korean Hanjin Drilling Co. Ltd for drilling at the project. The following 

four rigs were used: Hanjin 4000 SD-RC (depth capability of around 500 m), Hanjin 6000SD-

RC and HANJIN Doosan 6000 SD (both with depth capability of around 1,000 m) and Hanjin 

Doosan 7000SD (depth capability of 2,000 m). 

10.2.2 Core Handling Procedures 

Once drilled, core is removed from the core barrel by the drillers, washed and placed in 

galvanised steel core boxes. These boxes could cause some very low-level zinc 

contamination. No specific tests were conducted to see if this possible zinc contamination 

was occurring, but CCIC MinRes considers it extremely unlikely this process would induce a 

bias in the zinc resource model sufficient to interfere with the quality of the copper 

concentrates proposed for the project. 

All boxes are clearly identified with the hole number, metres from/to, and box number written 

in permanent marker on the front. Individual drill runs are identified with small wooden 

blocks, where the depth (m) and hole number are recorded. Unsampled core is never left 

unattended at the rig. 

Upon completion of drilling, holes are left open with a piece of PVC pipe is inserted into the 

hole, and the hole is clearly marked with a cement monument showing the hole number. 

10.2.3 Collar Survey 

After completion of each hole, the collars are surveyed by tape and compass method, and 

initially by GPS. ESM commissioned a detailed topographic survey of the property in 

November 2006, during which time all drillhole collars drilled prior to November were 

resurveyed using a total station. ESM have since contracted a surveyor to routinely survey 

the collar positions using a total station. CCIC MinRes comments that collar survey 

methodology is to industry standards. 

10.2.4 Logging and Sampling 

ESM owns a core shed in the town of Criĸcior. This storage area is surrounded by a locked 

fence and monitored 24 h/d by security cameras and a guard. Core boxes are transported 

from the rig to this core logging facility under a geologistsô supervision several times a day 

using a four-wheel-drive truck.  

As soon as the core arrives at the core logging facility, it is checked to ensure that the core is 

packed properly, it is measured, logged for recovery and RQD, marked for sampling, and 

photographed. The core is then split with a diamond saw and both halves of the core are 

reinserted in the core box for sampling of the right-hand side of half-core, generally at 1 m 
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intervals, observing important lithological boundaries. ESM has a rigorous process of 

double-checking all sample intervals and tags to avoid mislabelling samples. QA/QC 

samples are inserted in the sampling chain at that time.  

The geologist logs the core using a fresh split face along with the surface generated by the 

drill bit. Logs are typically entered on paper that is subsequently transferred to a 

computerised database. 

ESM geologists record the following information: 

¶ Structure graphic log 

¶ Veining 

¶ Veining comprising intensity and thickness; orientation is recorded on holes that were 

oriented 

¶ Lithology 

¶ Alteration assemblage, intensity, mode of occurrence, and predominant alteration 

¶ Mineralisation, comprising occurrences and percentages 

¶ Magnetic susceptibility (selectively) 

Once logged and sampled, the core is moved to a permanent storage facility located 1.5 km 

from the field office. The new core drilled under ESM supervision is in good condition. All drill 

cores are stored in covered core racks (see Figure 10.3) and can be easily retrieved. 

 

 

Figure 10.3: Permanent Core Storage Facility 

 

In general, core recoveries obtained by the drilling contractor have been very good, 

exceeding 97 %, except in localised areas of faulting or fracturing. Owing to the high 

average recoveries, no intervals were excluded from the database for use in exploratory 

data analysis (EDA), compositing, and interpolation as part of mineral resource estimation. 
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10.2.5 Downhole Survey 

Downhole surveys are systematically conducted at approximately 50 m intervals along each 

hole using a Reflex EZ-Shot system. The EZ-Shot instrument uses a compass to record the 

azimuth of the drillhole; these types of instruments are sensitive to the presence of magnetic 

minerals in the rock such as magnetite and pyrrhotite. For that reason, the results of the 

surveys should be interpreted with care. From March 2011 onward, ESM surveyed all holes 

using a Reflex Gyroscope system. The Reflex Gyro instrument has the advantages of 

conducting surveys without being influenced by magnetic rocks and provides directional data 

(azimuth and dip) plus twelve parameters that are continuously recorded throughout the 

survey to track the path of the drillholes. ESM used a configuration that recorded directional 

data every 5 m downhole. Two different software programmes were used to record data 

according to the dip of the hole: one for holes dipping between -40° and -80°, and one for 

subvertical holes dipping steeper than -80°. Each hole was surveyed at collar using a total 

station by a contractor survey team to set the initial parameters (azimuth and dip) on which 

subsequent readings from the Gyro are based.  

CCIC MinRes reviewed the downhole survey traces in 3D prior to check for abrupt azimuth 

or dip changes that might suggest the presence of false deviations from magnetic 

interferences or inappropriately collected readings.  

ESM corrects all azimuth reading by adding 4°E to the magnetic azimuth read by the 

downhole instrument to account for compass magnetic declination. 

10.2.6 Dry Bulk Density Measurements 

ESM collected 1,125 specific gravity measurements from drill core. A total of 412 samples 

were collected from Rovina, 368 from Colnic, and 345 samples from Ciresata. Samples for 

specific gravity determination were taken at downhole intervals of between 10 m and 50 m, 

both in mineralised and waste rocks. The samples were sent to the ALS Laboratory at Gura 

Rosiei, where all samples were dried, coated in a thin layer of lacquer or shellac, then 

weighed in air (W1) and in water (W2). The specific gravity is calculated using the following 

formula: 

 W1 

(W1-W2) 

 

The volume of shellac or lacquer is too small to significantly affect the density determination, 

so no correction was required.  

No adjustment was applied for variation in water temperature as the measurements were 

taken indoors at the laboratory where temperature fluctuations were minimal and, therefore, 

not significantly affecting the final determination.  

The rock types found at RVP are generally non-porous, and CCIC MinRes, therefore, 

believes the specific gravity determinations are representative of the in-situ bulk density of 

the rock types and reliable for resource estimation purposes. 
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10.2.7 Rovina Deposit 

ESM drilling programme at the Rovina deposit commenced on 26 May 2006. Drilling has 

been performed on 12, nominally southeast-oriented (150°), 55 m to 85 m spaced sections, 

over an area of approximately 550 m × 700 m (see Figure 10.4). Appendix A in the AGP 

PEA NI 43-101 2019 Report summarises the holes drilled by ESM.  

Core drilled at the Rovina deposit is collared using HQ diameter and reduced to NQ or NQ2 

(47.6 mm and 50.7 mm, respectively) at depths ranging between 124 m and 286 m. 

Currently, 40 % of the drilling is with HQ diameter and 60 % is with NQ or NQ2. 

Most of the holes (60 %) were collared vertically and drilled to depths ranging between 

100 m and 660 m, averaging approximately 474 m.  

In 2012, as part of the ESM-Barrick exploration collaboration, two infill diamond drillholes 

(RRD-84 and RRD-85) were completed at Rovina, totalling 451 m (core size 75 % HQ and 

25 % NQ). These holes were completed after the resource data cut-off and were not 

included in the current resource estimate. These holes are highlighted in blue in Figure 10.4. 

CCIC MinRes reviewed these two holes against the mineral resource block model for Rovina 

(see Figure 10.5) and is satisfied that there is no risk of overestimating the mineral 

resources. 
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Figure 10.4: Rovina Porphyry Drill Plan 

 












































































































































































































































































































































































































































































































































































































































































































































