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1.0 SUMMARY 

1.1 Introduction 

Mr Stephane Blais, P.Eng., Mr Chris Osiowy, P.Geo., and Mr Nuri Hmidi, P.Eng., (the 

Qualified Persons or QPs) prepared this Technical Report (the Report) for Goldcorp Inc. 

(Goldcorp) on the wholly-owned owned Red Lake Gold Operations, (the Red Lake 

Operations or the Project), located in Ontario, Canada. 

This Report supports the disclosure of updated Mineral Resources and Mineral 

Reserves for the Project.  Goldcorp will be using the Report in support of its 2015 Annual 

Information Form (AIF) filing. 

The operating entity for the Project is a Goldcorp subsidiary, Red Lake Gold Mines 

Limited (RLGM).  For the purposes of this report, “Goldcorp” is used to refer 

interchangeably to the parent and subsidiary companies. 

1.2 Location, Climate, and Access 

The Red Lake mining operation is located 180 km north of the town of Dryden, District 

of Kenora, northwestern Ontario.  The Red Lake area is accessible by Highway 105, 

which joins the Trans-Canada Highway at Vermilion Bay, 175 km south and 100 km east 

of Kenora, Ontario.  Commercial air services operate to Red Lake from Thunder Bay 

and Winnipeg. 

Mining activities are conducted in and about the municipality of Red Lake (population 

approximately 4,670), which consists of six distinct communities, Red Lake, 

Balmertown, Cochenour, Madsen, McKenzie Island, and Starratt-Olsen. 

The operations comprise the former Campbell and Red Lake underground mines, which 

are now integrated and operated as a single entity by RLGM, a Goldcorp subsidiary.  

For the purposes of this Report, the shafts and mill at Red Lake are collectively termed 

the Red Lake Complex; those at Campbell are termed the Campbell Complex.  The 

combined mine area is also referred to as the Red Lake–Campbell Complex.  

The Cochenour Complex covers mineralization discovered at the Western Discovery 

Zone deposit and the former Cochenour–Willans mine.  It also includes the former Eagle 

Mines Joint Venture property. 

The climate in the Red Lake area is typical of a northern continental boreal climate with 

warm summers and cold winters.  Mining operations are conducted year-round. 

1.3 Mineral Tenure and Surface Rights 

The Red Lake Complex consists of 89 patented mineral claims covering 1,254 ha and 

the Campbell Complex consists of 77 patented mineral claims covering 1,084 ha.  
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Claims are held in the name of either Goldcorp Inc., or Goldcorp Canada Ltd, or are 

jointly held by the two companies.   

The Cochenour Complex, including the Golden Eagle property, covers 1,358.21 ha, and 

comprises 110 patented mineral rights, licences of occupation, lease mineral rights, and 

one staked claim.  Tenure is jointly held in the names of Goldcorp Inc. (72%), Goldcorp 

Canada (28%) or, in the case of 72 of the claims, held in the name of Gold Eagle Mines 

Ltd. (100%).   

For the majority of the claims, as long as the annual fees are paid, the claims are 

indefinitely renewable.  Remaining claims have expiry dates that range from October 

2016 to 2035. 

1.4 Royalties and Agreements 

Some of the claims in the tenure holdings are subject to royalties (Appendix A), however, 

no royalties are payable on the tenures that host the current operations.   

There are no key agreements that are currently relevant to the mine plan. 

1.5 Environment, Permitting and Socio-Economics 

The Red Lake Operations currently hold all required permits to operate including 

environmental permits.   

1.6 Geology and Mineralization 

The mineralization within the Red Lake Operations is typical of Archean greenstone belt-

hosted gold deposits.  

The Red Lake greenstone belt is located in the western portion of the Uchi Subprovince 

of the Canadian Shield.  The Project area is underlain mainly by tholeiitic basalt and 

locally by komatiitic basalt of the Balmer Assemblage.  The mine sequence also includes 

felsic, peridotitic and other mafic to lamprophyric intrusive rocks of various younger 

ages.  The steeply-dipping, south–southwest-folded package is unconformably overlain 

by felsic volcaniclastic rocks, and clastic and chemical sedimentary rocks of the Bruce 

Channel assemblage.   

The local package of rocks have been significantly flattened and folded.  Fold limbs of 

the relatively plastic ultramafic units are so thinned and attenuated that major shear 

zones formed along them.  These shear zones acted as primary hydrothermal fluid 

transportation corridors and host a significant portion of the gold mineralization in the 

area.  Other significant mineralized structures occur within lower-strain areas of the 

stratigraphy, usually associated with brittle conjugate fracture systems in close proximity 

to lithological boundaries possessing high competency contrasts.   
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Gold deposits in the district have been classified into three main categories, mafic 

volcanic-hosted, felsic intrusive-hosted and stratabound.  The majority of the productive 

zones in the Red Lake camp are of the mafic volcanic-hosted type and occur as vein 

systems and accompanying sulphide replacement within sheared mafic to komatiitic 

basalts of the Balmer Assemblage.   

There are generally three styles of mineralization in the Red Lake–Campbell Complex:  

vein replacement mineralization, replacement mineralization, and sulphide 

mineralization.  Vein replacement ore involves intense silica replacement of precursor 

ankerite veins often accompanied by abundant visible gold and minor sulphides.  This 

is the dominant mineralization type found in zones such as the Red Lake High Grade 

Zone and the Campbell G and L zones.  Replacement mineralization involved the 

intense silica replacement of sheared mafic rocks accompanied by abundant 

arsenopyrite and pyrrhotite ± biotite.  This style of mineralization commonly envelops 

vein replacement mineralization, but can occur elsewhere.  Sulphide mineralization is 

typically found within broad zones of strongly sheared mafic rocks and consists of fine 

disseminated pyrrhotite (as much as 30%) accompanied by biotite alteration.   

Two styles of mineralization occur within the Cochenour–Willans Mine footprint: 

mineralization associated with discrete shear structures immediately in the footwall of 

the Cochenour Thrust structure, and mineralization that occurs well into the footwall 

north of the Cochenour Thrust associated with intersections between “north–south” 

carbonated shear zones with iron formation.  The Bruce Channel deposit mineralization 

is hosted in highly sheared and sulphidized mafic rocks or in “grey sulphide” replacement 

breccia zones.  The Western Discovery Zone mineralization consists of a series of sub-

parallel, quartz-rich veinlets and tension veins developed in intrusive rocks of the 

McKenzie granodiorite stock. 

Gold appears as free milling gold as well as refractory, arsenopyrite-associated gold. 

In the opinion of the responsible QP, the knowledge of the deposit setting and lithologies, 

and of the mineralization style and its structural and alteration controls, is sufficient to 

support Mineral Resource and Mineral Reserve estimation.  

1.7 Exploration 

The Red Lake Operations have a long exploration and mining history.  Gold 

mineralization was first identified in 1922.  The Red Lake mine commenced production 

in 1948, and the Campbell mine in 1949.   

Exploration activities on the Project have included regional and detailed geological and 

structural mapping, rock, silt and soil sampling, trenching, reverse circulation (RC) and 

diamond drilling, airborne geophysical surveys, ground induced polarization (IP) 

geophysical surveys, mineralization characterization and petrographic studies, 
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metallurgical testing of samples, Mineral Resource and Mineral Reserve estimates, 

baseline environmental, geotechnical and hydrological studies, and technical studies.   

In the opinion of the responsible QP, the exploration programs completed to date are 

appropriate to the known mineralization styles.  There is considerable remaining 

exploration potential in the vicinity of the current mining operations. 

1.8 Drilling 

A significant amount of surface and underground core drill data has been collected over 

the 60+ year Project history.  Drilling from 1945 to 2015 at the Red Lake and Campbell 

complex totals 63,774 drill holes (approximately 5,800,000 m).  Drilling at the Cochenour 

Complex from 1939–2015 comprises about 11,900 drill holes (approximately 760,000 

m).   

Drill spacing in the Red Lake–Campbell Complex is variable.  Typically drilling to outline 

resources is at a spacing of 45–60 m, infill drilling is carried out at 15–25 m centres and 

definition drilling is completed on 7.5 m centres.  In the Cochenour Complex, the 

exploration programs are currently outlining the mineralization on a drill spacing of 

approximately 30–60 m drill spacing.  Infill drilling is done at 15 m drill centres and 

localized, tight definition drilling is carried out on 3–5 m centres. 

Standardized logging forms and geological legends are currently used.  Logs record 

assays, lithologies, veining and replacement zones, vein styles and percentage amounts 

over sampled interval lengths and intensity, sulphide mineralization type and intensity, 

alteration type and intensity, faults and fracture frequency and orientation , rock quality 

designation (RQD), and structure type, frequency and intensity.  Select drill holes are 

photographed.   

Core quality is very high, with core recovery on average >95% on all core sizes.  There 

are no areas where poor recovery is consistently encountered.   

The collars of all drill holes are surveyed by transit for location, bearing and dip and tied 

into the mine grid.  The same grid is used for all of the mine complexes.  

Downhole surveys since 1995 at Red Lake were conducted in a systematic manner with 

a gyroscopic (gyro) survey instrument (unaffected by magnetics) used for drill holes 

steeper than 70°, and a Reflex Maxibor (Maxibor) survey instrument used for drill holes 

with flatter dips.  Site specifications require downhole surveys at 30 m intervals or less.  

In the earlier stages of the mining operation, Sperry Sun multi-shot, Icefield multi-shot, 

Light-Log and Tropari instruments were used, but the gyro and Maxibor units have 

replaced this instrumentation.  

Downhole surveys at the Campbell Complex utilized Reflex and Ranger electronic 

compass single-shot surveys tests.  Most of the drill holes greater than 120 m are 

surveyed using the Maxibor method.  Prior to that, Pajari test instruments were used, 
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which provided azimuth and dip orientations.  Sperry Sun multi-shot instruments were 

used on deep (>300 m holes) for a period from the early 1980s to the late 1990s.  Pre-

1980 and into the 1990s, drill hole inclination was derived using “acid tests”.  This type 

of testing has been replaced by Reflex electronic compass single-shot surveys. 

Downhole surveying since 2006 on both the Red Lake and Campbell complexes utilizes 

a combination of testing equipment that can include Reflex, Maxibor and north-seeking 

gyro, depending on the depth of the drill holes. 

Drill data are typically verified prior to Mineral Resource and Mineral Reserve estimation 

by running a software program check. 

Core sampling practices have varied between predecessor companies and over time.  

Typically, historic core sampling has targeted mineralized zones with additional bracket 

samples taken in waste rock.  Current practice has changed, with some exceptions, to 

sampling the entire drill hole.  Presently a high percentage of core sent out for assaying 

is whole core.  A certain amount of core is cut and retained.  This core in recent years 

has been from select, deep, High Grade Zone drilling and surface drilling. 

At the Red Lake Complex, sampling honored lithological and mineralized zone 

boundaries.  Typical sample lengths were 90 cm for un-mineralized intervals, 60 cm or 

less for mineralized intervals, and 30 cm intervals for visible gold, though samples were 

taken on shorter intervals that directly corresponded to very narrow, high-grade 

mineralized structures.   

Until 1999 at the Campbell Complex, sample lengths were typically in the 0.6–1.0 m 

range, and usually shorter in the higher-grade sections.  Low-grade rock and waste were 

typically sampled over 0.6–1.5 m lengths, averaging 0.67 m.  High-grade sections were 

sampled over 15 cm to 60 cm intervals for BQ and NQ core, and 0.90 m for smaller 

AQ/AQTK core, except where significant geological differences were present, these 

normally being narrow, high-grade occurrences. 

Current core sampling practices vary depending on the type of drill hole (surface, 

underground exploration, definition) and the size of the core: 

• Mineralized <15 cm interval:  sample length of 15 cm, and 15 cm shoulder sample; 

• Mineralized 15–60 cm interval:  sample length of 15–60 cm, and 30–45 cm shoulder 

sample; 

• Mineralized >60 cm interval:  sample length of 45–60 cm, and 45–60 cm shoulder 

sample; 

• Barren or weakly altered:  sample length of 60–90 cm, no shoulder sample taken. 

For production purposes, chip sampling is performed on a blast-by-blast basis by the 

production geology team, while muck sampling is done by the miner during the mucking 
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process.  Muck samples are used to provide a general guide and back-up information 

for day to day operation, while test holes are required to ascertain that no mineralization 

is missed in the walls of the stope.   

Historically a specific gravity (SG) of 2.91 (11.0 ft3 /short ton (st)) has been used at the 

Red Lake Complex.  An SG of 2.98, developed from composite averages, is used for 

the High Grade Zone.  An SG of 2.91 was used for the Cochenour Complex.   

In the opinion of the responsible QP, the quantity and quality of the lithological, 

geotechnical, collar, and down-hole survey data collected during the exploration and 

infill drill programs are sufficient to support Mineral Resource and Mineral Reserve 

estimation. 

1.9 Sample Analysis and Security 

Given the long production history, a number of laboratories have been used in support 

of operations.   

Core drill and underground samples were analysed by a combination of independent 

laboratories and the Red Lake and Campbell Complex run-of-mine laboratories, using 

industry-standard methods for gold analysis.  In general, exploration and infill core 

programs were analysed by independent laboratories using industry-standard methods 

for gold analysis from 2001.  Current run-of-mine sampling is performed by the mine 

laboratory, which is operated independently of Goldcorp.  Historically, the Campbell and 

Red Lake run-of-mine laboratories primarily performed day to day assays for mining 

operational purposes; however, exploration core has also been processed through the 

laboratories.  Neither laboratory has held ISO accreditation.  All remaining laboratories 

used for Project analytical data have held ISO certifications since 2001; it is not known 

what certification was held prior to that date.   

Sample preparation for exploration and run-of-mine samples consists of drying as 

required, crushing, and selection of a sub-split that is then pulverized to produce a pulp 

sample sufficient for analytical purposes.  Production samples and drill core are kept 

separate in the mine site laboratories to reduce the risk of contamination.  The sample 

preparation procedure is in line with industry-standard methods for gold deposits that 

have coarse, visible gold, and a high nugget effect. 

Samples are typically analyzed using fire assay (FA) with a gravimetric (GRAV) or 

atomic absorption (AA) finish, depending on the anticipated grade of the sample.  In 

2010, selected exploration drill core samples were submitted for inductively-coupled 

plasma (ICP) analysis as well as the regular fire assay and gravimetric (FAAA/GRAV) 

analysis.  A certain percentage of the Project samples were also selected for pulp 

metallic analysis. 
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The collected sample data adequately reflect deposit dimensions, true widths of 

mineralization, and the style of the deposits. 

There is limited information available on the QA/QC employed for the earlier drill 

programs; however, sufficient programs of reanalysis have been performed that the data 

can be accepted for use in estimation.  Goldcorp drill programs since 2006 on the Red 

Lake and Campbell Complexes have included insertion of blank and standard reference 

material (SRM) samples.  Submission of quality assurance and quality control samples 

was initiated for the Cochenour Complex in 2010, and comprises submission of SRM 

and blank materials.  

Data that were collected were subject to validation, using in-built program triggers that 

automatically checked data on upload to the database.  Data are also verified against 

the original hard copy monthly reports, as well as in other software packages.  

Verification is performed on all digitally-collected data on upload to the main database, 

and includes checks on surveys, collar co-ordinates, lithology data, and assay data.  The 

checks are appropriate, and consistent with industry standards.  

Drill core sample security is maintained at the Red Lake–Campbell Complex and the 

Cochenour Complex through supervision of transport of the core from the 

underground/surface drill or sample site, through to the logging facility and to the in-

house or external assay laboratories.  Chain-of-custody procedures consisted of filling 

out sample submittal forms that were sent to the laboratory with sample shipments to 

make certain that all samples were received by the laboratory.  Current sample storage 

procedures and storage areas are consistent with industry standards. 

The responsible QP is of the opinion that the quality of the gold analytical data are 

sufficiently reliable to support Mineral Resource and Mineral Reserve estimation and 

that sample preparation, analysis, and security are generally performed in accordance 

with exploration best practices and industry standards. 

1.10 Data Verification 

A number of data verification programs and audits have been performed over the 

Project’s recent history by independent consultants in support of technical reports and 

by Goldcorp personnel in support of mining studies.  Goldcorp has also performed its 

own internal validations.  Data verification checks were performed as follows: 

• Micon (2004, 2006):  Micon staff reviewed available data in support of technical 

reports prepared in 2004 and 2006 for Exall/Southern Ventures; no material biases 

or errors noted; 

• Watts, Griffis, and McOuat (1999 to 2007):  annually reviewed the QA/QC program 

and the logging and sampling/assaying procedures; concluded at the time of each 
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annual audit that the database was in good order and that the procedures were to 

industry standards; 

• Goldcorp (2006 to date):  database validation checks, laboratory inspections; no 

material biases or errors noted. 

A reasonable level of verification has been completed, and no material issues would 

have been left unidentified from the programs undertaken.  Data verification programs 

completed on the data collected from the Project adequately support the geological 

interpretations, and the quality of the analyses and the analytical database, and 

therefore support the use of the data in Mineral Resource and Mineral Reserve 

estimation. 

1.11 Metallurgical Testwork 

Over the Project history, a significant number of metallurgical studies and accompanying 

laboratory-scale and/or pilot plant testwork have been completed for the ores from the 

Red Lake and Campbell Complexes.  Studies included mineralogical studies, 

grindability and comminution testwork, bench and pilot plant flotation tests, thickener 

tests, reagent testwork.  Programs were sufficient to establish the optimal processing 

routes for the Red Lake–Campbell ores, were performed on mineralization that was 

typical of the deposits, and supported estimation of recovery factors for the various ore 

types. 

Mill capacities, with accompanying life-of-mine average recoveries are: 

• Campbell Complex:  1,678 st/d (1,850 t/d), 94.5% recovery; 

• Red Lake Complex:  1,134 st/d (1,250 t/d), 97.0% recovery; 

• Operation as a whole:  2,812 st/d (3,100 t/d), 96.5% recovery. 

Depending on metallurgical type, average life-of-mine gold recoveries can range from 

95.8% to 97.4% for the Red Lake Complex and from 94.0% to 96.4% for the Campbell 

Complex. 

Testwork to date on the Cochenour Complex mineralization indicates three distinct 

mineralization types.  All three mineralization types can be treated in the current 

Campbell process plant, but the plant may have to be modified or expanded, depending 

on how much each zone contributes to the mill feed, to handle the larger amount of 

sulphide content that could significantly tax the current autoclave and leaching circuits.  

The Bond work index determinations showed that the Bruce Channel mineralization 

hardness can be described as moderate to moderately soft.  Therefore the mineralized 

material should be readily processed in the existing grinding circuit at Campbell.  

Relatively poor leach-only recoveries indicated that a refractory ore treatment process 

(autoclave) is required to achieve reasonable overall gold recovery.  The much higher 
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sulphur and arsenic grades within the Cochenour Complex mineralization will result in 

significantly higher concentrate production levels, up to twice as much as the current 

Campbell Complex levels.   

1.12 Mineral Resource Estimate 

Mineral Resources are based on drill hole composite and underground chip samples.  

The closeout date for the database supporting the estimation was October 19, 2015 for 

Red Lake-Campbell Complex and the closeout date for the Cochenour complex was 

November 24, 2015. 

Building and naming of ore solids is influenced by geology interpretations, lithological 

units, structures, faults, and mineralization.  The mineralized zones were interpreted 

based on alteration, mineralization, structures and assay results.  Major lithologies and 

alteration styles were also interpreted on section and plan views.  Geological models 

are constructed from cross sections perpendicular to the strike of the mineralization and 

reconciled on cuts.  Structure is the primary consideration with grade as a secondary 

consideration.  The interpreted models are then wire-framed.   

Grade caps were selected after examination of the assay data, and were influenced by 

mine reconciliation.   

All blocks are assigned a density by area, based on historical values. 

Composite lengths are variable by zone.  The length depends on the approximate 

average sample length within the mineralized zones, and is typically in the range of 45–

60 cm per sample.  Samples below 50% of the total length are excluded. 

Mineral Resources for the Red Lake–Campbell Complex were historically estimated 

using polygonal methods.  Since 2008, Goldcorp has upgraded the estimation method 

to a more generally-accepted industry standard of three-dimensional (3D) block 

modelling techniques.  For the year-end 2015 Mineral Resource estimate, the Mineral 

Resource estimates in all zones were estimated from block models.   

The current estimation method in use at the Red Lake–Campbell Complex is inverse 

distance weighting to the second power (ID2), without octants.  The process also 

generates nearest-neighbour (NN) and ordinary kriging (OK) results for background 

checks.  Search ellipsoids were defined for each of the Red Lake–Campbell Complex 

zones.  The composite numbers used varied by zone, from a minimum of three 

composites to a maximum of 12.  

Inverse distance weighting to the third power (ID3) was used for grade estimation at the 

Cochenour Complex.  Estimation was performed in three passes, with differing numbers 

of samples required to inform each block.  For Pass 1, a maximum of 10 and minimum 

of three samples were required, for Pass 2, a maximum of 10 and minimum of two, and 

for Pass 3, a maximum of 10 and a minimum of one were required.   
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All block models are validated by visual inspection and reconciled.  Additional validation 

for some models use quantile–quantile (QQ) plots comparing the block model against 

the composited data.  Validation of each of the block models indicated that the models 

were suitable to support Mineral Resource estimation. 

Estimated blocks were classified into the Measured, Indicated and Inferred categories.  

Classification was based, depending on confidence category, on the distance to the 

nearest adjacent drill hole, with different numbers of samples and drill holes required 

depending on the level of confidence.  Zones that are complex and have highly irregular 

shapes may be estimated by plan outlines and the calculated tonnage per vertical foot 

method is applied. 

Reasonable prospects of eventual economic extraction for underground mineralization 

at Red Lake-Campbell include consideration of operating costs, mining widths, and 

cutoff grades.  Mineral Resources are declared where the mineralization meets 

minimum grade and thickness requirements; these are variable by zone.   

Mineral Resources take into account geological, mining, processing and economic 

constraints, and have been confined within geological boundaries; they can therefore be 

classified in accordance with the 2014 CIM Definition Standards for Mineral Resources 

and Mineral Reserves (CIM 2014).  

The QP for the Mineral Resource estimate is Mr Chris Osiowy, P.Geo, an employee of 

Goldcorp. 

The Mineral Resources (exclusive of Mineral Reserves) for the Red Lake Operations 

are summarized in Table 1-1 and Table 1-2.  The estimates have an effective date of 

31 December, 2015. 

Factors which may affect the geological models and the preliminary stope designs used 

to constrain the Mineral Resources, and therefore the Mineral Resource estimates 

include commodity price assumptions; dilution assumptions in deeper mining areas; 

changes to geotechnical, mining and metallurgical recovery assumptions; changes in 

interpretations of mineralization geometry and continuity of mineralization zones; and 

changes to assumptions made as to the continued ability to access the site, retain 

mineral and surface rights titles, maintain the operation within environmental and other 

regulatory permits, and retain the social licence to operate. 
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Table 1-1:  Mineral Resource Statement, Red Lake–Campbell Complex 

Category 
Tonnes 

(Mt) 

Grade 

(g/t Au) 

Contained Metal 

(Moz Au) 

Measured 1.24 21.88 0.87 

Indicated 2.48 17.60 1.40 

Measured + Indicated 3.71 19.02 2.27 

Inferred 3.45 19.86 2.20 

 

Table 1-2:  Mineral Resource Statement, Cochenour Complex 

Category 
Tonnes 

(Mt) 

Grade 

(g/t Au) 

Contained Metal  

(Moz Au) 

Inferred 4.16 16.36 2.19 

 

Notes to Accompany Mineral Resource Tables: 

1. Mr Chris Osiowy, P.Geo., a Goldcorp employee, is the Qualified Person for the estimate.  The estimate has an 
effective date of 31 December, 2015.  

2. The Mineral Resources are classified as Measured, Indicated and Inferred Mineral Resources, and are based on 
the 2014 CIM Definition Standards. 

3. Mineral Resources are exclusive of Mineral Reserves.  Mineral Resources are not known with the same degree of 
certainty as Mineral Reserves and do not have demonstrated economic viability. 

4. Based on a gold price of $1,300 per ounce and a US$:C$ exchange rate of 1.20. 

5. Mineral Resources for the Red Lake–Campbell Complex are reported using a cutoff grade of 8.33 g/t gold.  The 
in-situ block model has been diluted to minimum horizontal widths of 1.2 metres in the High Grade Zone and 2.0 
metres in all other zones.  Dilution is assigned zero grade. 

6. The Inferred Mineral Resources for the Cochenour Complex are estimated using a top cap grade of 70–200 
g/t gold depending on the geology and zone, and a cutoff grade of 6.00 g/t gold.  

7. Mineral Resources for the Red Lake–Campbell Complex are estimated using 96.5% metallurgical recovery, and 
90% metallurgical recovery for the Cochenour Complex. 

8. The operating cost assumed is US$286.88/t and includes mining, processing and general and administrative 
(G&A) costs. 

9. Numbers may not sum due to rounding. 

 

1.13 Mineral Reserve Estimate 

Mineral Resources classified as either Indicated or Measured were considered during 

conversion to Mineral Reserves.  The requirements for Mineral Resources to be 

converted to Mineral Reserves are: 

• Only Measured and Indicated Mineral Resources can be included; 

• Dilution is included in the Mineral Reserve estimate; 

• Mineral Reserves are supported by an economic mine plan. 

Mineral Reserve estimates were prepared by Ms Boi Linh Van, P.Eng., an employee of 

Goldcorp.  The QP for the Mineral Reserve estimate, who supervised the work, is Mr 

Stephane Blais, P.Eng., an employee of Goldcorp.   
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Mineral Reserves are reported at a gold price of US$1,100/oz Au and an assumed 

C$/US$ exchange rate of 1.20 over the life-of-mine, and have an effective date of 

December 31, 2015.   

Mineral Reserves are summarized in Table 1-3.  All Mineral Reserves are classified as 

Proven and Probable using the 2014 CIM Definition Standards. 

Areas of uncertainty that may materially impact the Mineral Reserve estimates include: 

commodity price and exchange rate assumptions used; rock mechanics (geotechnical) 

constraints; geological complexity; maintaining constant underground access to all 

working areas; and cost escalation. 

1.14 Mine Plan 

Currently, the underground operations consist of a single underground operating mine 

(comprising the Red Lake and Campbell Complexes).  In addition, underground 

exploration is being conducted on an advanced underground exploration project 

(Cochenour Complex) and an exploration project (H.G. Young).  Production projections 

for 2016 are for 1,930 t/d, from which 82% will be provided by the Red Lake Complex 

and the remaining 18% from Campbell Complex. 

Lithology changes, such fault structures and dykes, are believed to play an important 

role in stress distribution in both mining complexes.  In general, the basalts are 

competent and rock bursting tends to concentrate around these contacts.  Most ground 

problems or potential instabilities are related to unravelling ground conditions caused by 

localised microseismic activity associated with pre-existing structures and flat, stress-

induced structures. 

Both producing underground complexes maintain independent mine dewatering 

systems with primary sump locations and pumping stations established on key levels at 

the respective mining complexes.  At the Cochenour Complex, dewatering of the upper 

horizon occurs through the Cochenour shaft.  The dewatering system in the lower 

horizon connects to the system at the Campbell Complex.   

Mining is carried out in the Red Lake Complex using a combination of long hole, 

mechanized underhand or overhand cut-and-fill techniques, which allow maximum ore 

extraction while generating minimal dilution.  Stope sequencing is carefully analyzed 

and adapted to surrounding conditions to alleviate seismic activity induced by mining.  

Stope sequencing is based on an amalgamation of elastic/plastic stress modelling, 

seismic system data analysis and underground observations.  Once mining blocks or 

lifts are completed, waste rock fill, paste fill, or a combination of both, is employed to fill 

the open excavation.   
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Table 1-3:  Mineral Reserve Statement 

Category 
Tonnes 

(Mt) 

Grade 

(g/t Au) 

Contained Metal 

(Moz Au) 

Proven 1.24 12.84 0.51 

Probable 5.86 8.31 1.57 

Proven + Probable 7.10 9.10 2.08 

Notes to accompany Mineral Reserve Table 

1. Mr Stephane Blais, P.Eng., an employee of Goldcorp, is the Qualified Person for the estimate.  The estimate has 

an effective date of 31 December 2015 and was prepared by Ms Boi Linh Van, P.Eng., also a Goldcorp employee. 

2. The Mineral Reserves are classified as Proven and Probable Mineral Reserves, and are based on the 2014 CIM 

Definition Standards.  

3. Mineral Reserves are estimated using a gold price of US$1,100/oz and an exchange rate (C$/US$) of 1.20.  

These assume processing costs of US$39.79/t, mining operating costs of US$209.51/t and general and 

administrative costs of US$37.58/t, for a total life-of-mine estimated operating cost of US$286.88/t.   

4. All decisions for inclusion or exclusion of material as Mineral Reserves are based on a detailed assessment of 

costs versus revenues.  A global cutoff grade was calculated to be 8.4 g/t gold.  Individual cutoff grades were 

used for design purposes and are dependent on mining method and area.  The following cutoff grades were used: 

long-hole low cost: 6 g/t gold; long-hole higher cost: 6.4 g/t gold; and cut-and-fill: 17 g/t gold. 

5. Mineral Reserves are constrained within mineable shapes, with varying mining widths that vary from 2.4–10.7 m, 

depending on the geometry of the ore body and mining method used.  The operations use 100% mine recovery 

for scheduling the life-of-mine plan Mineral Reserves, and a 96.0% metallurgical recovery. 

6. Numbers may not sum due to rounding. 

7. To date, no Mineral Reserves have been prepared or disclosed for the Cochenour Complex. 

 

Mining at the Campbell Complex primarily uses long-hole stoping and follows best 

practices for design and sequencing.  Backfill of stope excavations is completed on an 

as-needed basis. 

The Red Lake ventilation system is a push-pull design, with intake and exhaust fans on 

surface, and booster fans underground delivering approximately 24,075 m3/min 

(850 kcfm) of fresh air.  The mine is divided into two ventilation districts, with 37 level to 

surface as the upper district, and 37 to 51-1 sub-level as the lower district.   

The upper district is ventilated by two booster fans located on the 16 and 23 levels, and 

two surface fans at the Red Lake and Campbell mine.  The lower district is ventilated by 

two booster fans on 37 level and a surface fan at the Balmer Complex.  Ramps serve 

as intake airways to the mine, but there are no dedicated return airways.  Many drifts, 

raises, and ramps, plus the three shafts, make up the main ventilation circuit.  Auxiliary 

fans of varying sizes bring the fresh air from the ramps to the working faces. 

The Campbell Complex ventilation system is a push-pull design, with intake and exhaust 

fans on surface, and booster fans underground delivering approximately 13,954 m3/min 

(500 kcfm) of fresh air.  The Campbell ventilation system has three circuits and each is 

primarily independent of the others.   

To support exploration activities at the Cochenour Complex, the ventilation system 

consists of two fresh air intake fans with two underground exhaust booster fans 

exhausting out to Campbell Complex on 36 level. 
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Fixed equipment and facilities include primary ventilation fans, mine air heaters, 

dewatering pumps, explosive magazines, maintenance shops, fuelling stations and 

personnel refuge stations. 

Conventional percussive drills, long-hole drills, and “jumbo” drilling rigs are used for 

drilling ore and waste.  Mucking machines or load–haul–dump (LHD) units ranging in 

size from 1 yd3 to 4.0 yd3 capacity (ore width determines the size of the LHD units used 

for mucking stopes), are used in conjunction with trains or haulage trucks to move the 

broken rock.  There are currently three tele-remote LHDs operated from surface.  

Additional equipment includes ventilation fans, pumps, rock-breakers, rail-mounted 

vehicles, jumbo face drills, bolters, mine service and transport vehicles, and a variety of 

utility vehicles. As mining progresses deeper, the equipment fleet will change 

accordingly.  Capital has been budgeted for equipment additions, replacements and 

rebuilds.  

On the basis of Mineral Reserves only, the life-of-mine production plan is based on 

seven years of underground production to 2022 and reflects three years of production 

at an annual rate of approximately 340,000 to 350,000 oz/year, followed by four 

additional years of decreasing yearly ounce production.  The horizontal development is 

planned for both the Red Lake and Campbell Complexes at 14 m/kt of ore with an 

additional 1 m/kt of vertical development.  Following the cessation of underground 

activities in 2022, three years of production from reclaimed tailings will continue to the 

end of 2025. 

As any typical underground mine, the quantification of Mineral Reserves is limited by 

the ability to define ore zones in advance of mining.   

At this point in time, the Cochenour Complex does not have defined Mineral Reserves 

and is therefore not included in the life-of-mine production plan. 

Deliberate efforts to install exploration drifts in strategic locations of the mines have 

allowed for the routine exploration of various orebodies as the mine progresses.  It also 

allowed Campbell and Red Lake to be in operation for more than 60 years.  With 

additional drilling, estimation of additional Mineral Resources, or upgrade in Mineral 

Resource confidence categories, conversion of some or all of those Mineral Resources 

to Mineral Reserves, and more than 60 years of mining history, there is very good 

potential that the underground mine life can be extended beyond 2022, and therefore 

the overall LOM can be extended beyond 2025. 

As part of day-to-day operations, Goldcorp will continue to undertake reviews of the 

mine plan and consideration of alternatives to and variations within the presented mine 

plan.  Alternative scenarios and reviews can be based on ongoing or future mining 

considerations, evaluation of different potential input factors, assumptions and corporate 

directives.  
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1.15 Process Plant 

Process facilities at the Red Lake Complex consist of three separate plants: the crushing 

plant; processing plant; and paste fill plant.  Commercial production from the facilities 

began on January 1, 2001.  Plant capacity is currently 1,250 t/d. 

The crushing plant is a two-stage process which reduces underground ore from about 

30 cm to 1 cm.  Underground ore from a coarse ore bin is fed to a jaw crusher and sizing 

screen.  Screen oversize is crushed in a cone crusher and screen undersize is conveyed 

into a fine ore bin as plant feed material. 

Unit operations in the processing plant include grinding, gravity concentrating, 

cyanidation, carbon-in-pulp (CIP), carbon elution and reactivation, electrowinning, 

bullion smelting/refining, cyanide destruction, flotation, and concentrate handling.  

Coarse gold is recovered from the ore via the gravity concentrating circuit.  A portion of 

the ground slurry from the ball mill is fed to two Knelson concentrators which produce a 

gravity concentrate that is upgraded on a Diester table to a concentration of 

approximately 75% gold, and directly smelted into bullion.  Bullion is then shipped to a 

refinery for later sale into the spot market.  The Red Lake Complex processing plant 

also employs a typical sulphide flotation circuit generating a bulk sulphide concentrate.  

This concentrate is pumped as a slurry to the Campbell Complex for processing in the 

autoclave. 

At the Campbell Complex, conventional crushing and grinding is followed by gravity 

concentration to recover free-milling gold.  Refractory gold, finely disseminated in the 

arsenopyrite and pyrite matrix, is recovered by flotation followed by pressure oxidation, 

neutralization and carbon-in-leach (CIL).  This stream joins the non-refractory flotation 

tails and is recovered by cyanidation/CIP processing.  The current plant throughput rate 

is 1,800 t/d. 

1.16 Infrastructure  

Together with multiple shaft accesses to the underground workings, the Red Lake 

Operations maintain administrative, technical, operations support, and processing 

facilities on the active sites.  

To support the required permanent workforce for operations and construction, Goldcorp 

operates modern camp facilities for shift personnel that do not live in and around the 

Red Lake area. 

Power is supplied to the Red Lake area through the Hydro One transmission network 

via a radial line that taps into the 230kV grid at the Dryden transformer station where it 

is stepped down to 115 kV.  The line continues up to the Ear Falls transformer station 

and finally terminates at the Red Lake transformer station.   
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The Balmer Complex is supplied by the M3 Hydro One feeder from the Red Lake TS 

with an approximate load of 10 MW.  

The Red Lake Operations have been transferred off the Hydro One M6 feeder over to 

the RLGM Balmer transformer station (CTS), which is directly fed from the 115 KV E2R 

line from Ear Falls, with an approximate load of 26 MW.  The Cochenour Complex 

remains on the M6 feeder with a load of approximately 2 MW.  Diesel-powered 

generators provide emergency power to critical areas within the Red Lake Operations 

in the event of a main electrical disruption. 

1.17 Markets and Contracts 

Goldcorp’s bullion is sold on the spot market by Goldcorp’s in-house marketing experts.   

The terms contained within the existing sales contracts are typical and consistent with 

standard industry practices, and are similar to contracts for the supply of doré elsewhere 

in the world.  

1.18 Capital and Operating Cost Estimates 

Capital costs were based on experience gained in from current operations, 2016 budget 

data, and quotes received from manufacturers during 2015.  Capital cost estimates 

include funding for infrastructure, mobile equipment replacement, development, drilling, 

and permitting as well as miscellaneous expenditures required to maintain production.  

Infrastructure requirements are incorporated in the estimates as appropriate.  Mobile 

equipment is scheduled for replacement when operating hours reach threshold limits.  

Sustaining capital costs reflect current price trends.  The remaining life-of-mine capital 

expenditure is estimated at US$202.6 million. 

Operating costs were based on actual historical data and include adjustments to reflect 

market conditions.  The estimated average annual operating cost is US$286.88/t, 

consisting of US$39.79/t for processing, US$209.51/t for mining, and US$37.58/t for 

G&A. 

1.19 Financial Analysis 

Goldcorp is using the provision for producing issuers, whereby producing issuers may 

exclude the information required under Item 22 for technical reports on properties 

currently in production. 

neral Reserve declaration is supported by a positive cashflow. 
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1.20 Interpretation and Conclusions 

Under the assumptions in this Report, the Red Lake Operations show a positive cash 

flow over the life-of-mine and support Mineral Reserves.  The mine plan is achievable 

under the set of assumptions and parameters used.   

1.21 Recommendations 

Recommendations are put forward for a five-year period, and comprise a single-phase 

work program, comprising infill and exploration drilling and concurrent test stoping, bulk 

sampling, specific gravity data collection, and metallurgical testwork and a budget 

estimate over the five-year timeframe to complete the work of about US$227–

253 million.   

The infill and exploration drilling would comprise approximately US$100 million at the 

Red Lake–Campbell complex, about US$40–50 million at the Cochenour Complex and 

US$40–50 million at H.G. Young.  The complete drilling budget would be about 

US$180–200 million.   

In addition, test stoping, bulk sampling, specific gravity data collection, and metallurgical 

testwork are recommended during this time-frame for the Cochenour Complex and H.G. 

Young, for a combined budget estimate totalling about US$47–53 million. 
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2.0 INTRODUCTION 

2.1 Introduction 

Mr Stephane Blais, P.Eng., Mr Chris Osiowy, P.Geo., and Mr Nuri Hmidi, P.Eng., (the 

Qualified Persons or QPs) prepared this Technical Report (the Report) for Goldcorp Inc. 

(Goldcorp) on the wholly-owned owned Red Lake Gold Operations, (the Red Lake 

Operations or the Project), located in Ontario, Canada. 

2.2 Terms of Reference 

This Report supports the disclosure of updated Mineral Resources and Mineral 

Reserves for the Project.  Goldcorp will be using the Report in support of its 2015 Annual 

Information Form (AIF) filing. 

The operating entity for the Project is a Goldcorp subsidiary, Red Lake Gold Mines 

Limited (RLGM).  For the purposes of this report, “Goldcorp” is used to refer 

interchangeably to the parent and subsidiary companies. 

Measurement units used in this Report can be either metric or imperial; where imperial 

units are used, these are clearly indicated.  Imperial (short) tons are referred to as “st” 

to distinguish from metric tonnes.  Currency is expressed in US dollars unless stated 

otherwise.   

2.3 Qualified Persons 

This Report has been prepared by the following QPs: 

• Mr Stephane Blais, P.Eng., Technical Services Manager, RLGM; 

• Mr Chris Osiowy, P.Geo., Manager of Exploration, RLGM; 

• Mr Nuri Hmidi, P.Eng., Manager of Surface Operations, RLGM. 
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Figure 2-1:  Project Location Map 

 
Note:  Figure prepared by Amec Foster Wheeler, 2015, using Google Earth backdrop. 
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2.4 Site Visits and Scope of Personal Inspection 

The QPs are employees of Goldcorp based at the Red Lake mine complex, and work at 

the Project operations; this familiarity with the Project constitutes the personal inspection 

requirement for each QP.   

Mr Stephane Blais has worked at Red Lake Operations since August 2001 and was 

working at the site at the Report effective date.  In Mr Blais’ role as Technical Services 

Manager, he has overall responsibility for the engineering and production geology 

activities at the site, including mine technical services (production geology, geotechnical, 

short-term, medium-term and long-term production planning, scheduling, ventilation, 

survey), mining-related and associated support services.  He has participated directly in 

all aspects associated with the execution of annual business plans; has performed 

detailed reviews of operational performance, mining technical designs, financial 

performance; has participated in discussions and decision processes associated with 

long-term strategic planning. 

Mr. Chris Osiowy has worked at the Red Lake Operations since 2001 and was working 

at the site at the Report effective date.  In his role as Exploration Manager, he has 

inspected drill core, visited drill platforms and logging areas; discussed geology and 

mineralization with the staff; reviewed geological interpretations with staff; supervised 

and reviewed modeling efforts, supervised mineral resource estimates; audited and 

reviewed on-site data including reviews of budgets, modelling programs and sample 

results; visited the underground workings; and viewed the locations of key infrastructure. 

Mr Nuri Hmidi has worked at the Red Lake Operations since February 2015 and was 

working at the site at the Report effective date.  In his role as Manager of Surface 

Operations, he is responsible for surface activities, processing operations and 

metallurgical projects.  He has inspected the process operations, and discussed aspects 

of milling, processing and testwork with Goldcorp staff. 

2.5 Effective Dates 

Several effective dates (cutoff dates for the information prepared) are appropriate for 

information included in this Technical Report.   

The Report has a number of effective dates as follows: 

• The effective date for the Mineral Resource Estimate is 31 December 2015; 

• The effective date of the Mineral Reserve Estimate is 31 December 2015. 

The overall effective date of this Report is the effective date of the Mineral Reserves and 

is 31 December, 2015. 
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2.6 Information Sources and References 

This Report is based in part on internal company reports, maps, published government 

reports, and public information, as listed in Section 27 of this Report.  Specialist input 

from Goldcorp employees in other disciplines, including legal, process, geology, 

geotechnical, hydrological and financial, was sought to support the preparation of the 

Report.  Information used to support this Report is also derived from previous technical 

reports on the property. 

All figures were prepared by Goldcorp personnel for the Report unless otherwise noted. 

2.7 Previous Technical Reports 

Goldcorp has previously filed the following technical reports on the Red Lake 

Operations:  

• Blais, S., and Osiowy, C., 2011:  Red Lake Gold Operation, Ontario, Canada, NI 43-

101 Technical Report:  technical report prepared for Goldcorp Inc., effective date 

January 15, 2011, revised 30 March, 2011. 

• Crick, D., Blais, S., and Stechisen, A., 2006:  The Red Lake Gold Mines Property, 

Red Lake Mining Division, Northern Ontario:  technical report prepared for Goldcorp 

Inc., effective date November 17, 2006. 

Gold Eagle Mines Ltd., now a subsidiary of Goldcorp, and its predecessor companies 

Exall Resources and Southern Star, filed the following reports on the Gold Eagle area, 

now part of the Project: 

• Lewis, W.J., 2006:  Technical Report on the Gold Mineralization Found in the Bruce 

Channel Zone and in the Western Discovery Zone Gold Eagle Mine Property, Red 

Lake, Ontario NTS 52 N/4:  technical report prepared by Micon International Ltd for 

the Southern Star Resources Inc. and Exall Resources Limited Gold Eagle Joint 

Venture, effective date 27 October 2006; 

• Lewis, W.J., 2006:  Technical Report on the Gold Mineralization Found in the Bruce 

Channel Zone and in the Western Discovery Zone Gold Eagle Mine Property, Red 

Lake, Ontario NTS 52 N/4:  technical report prepared by Micon International Ltd for 

the Southern Star Resources Inc. and Exall Resources Limited Gold Eagle Joint 

Venture, effective date 16 April 2006; 

• Pressacco, R., 2005, Technical Report on the Resource Estimate of the Gold 

Mineralization Found on the Western Discovery Zone of the Gold Eagle Mine 

Property, Red Lake, Ontario, NTS 52 N/4, Micon International Limited, April 2005; 

• Pressacco, R., 2004:  Technical Report on the Resource Estimate of the Gold 

Mineralization Found on the Western Discovery Zone of the Gold Eagle Mine 
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Property, Red Lake, Ontario NTS 52 N/4:  technical report prepared by Micon 

International Ltd for the Southern Star Resources Inc. and Exall Resources Limited 

Gold Eagle Joint Venture, effective date 30 November, 2004; 

• Cargill, D.G., and Gow, N.N., 2002:  Report on the Gold Eagle Mine Property Red 

Lake Area Northwestern Ontario, Canada (52N4):  technical report prepared by 

Cargill Consulting Geologists Limited for Southern Star Resources Inc., effective 

date 13 December 2002. 
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3.0 RELIANCE ON OTHER EXPERTS 

This section is not relevant to the Report as information on areas outside the QPs’ 

experience was sourced from Goldcorp experts as noted in Section 2.6. 
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4.0 PROPERTY DESCRIPTION AND LOCATION 

The Red Lake Operations are located 180 km north of the town of Dryden, District of 

Kenora, northwestern Ontario.  The Red Lake gold mine is at approximately latitude 

51o 05’ 58” and longitude 93o 43’21”W, UTM (NAD 27) co-ordinates 5653000N and 

445400E, Zone 15, about 120 km east of the Ontario/Manitoba provincial border.   

Mining activities are conducted in and about the municipality of Red Lake (population 

4,670), which consists of six distinct communities, Red Lake, Balmertown, Cochenour, 

Madsen, McKenzie Island, and Starratt-Olsen.  

The operations comprise the former Campbell and Red Lake underground mines, which 

are now integrated and operated by RLGM as a single entity.  For the purposes of this 

Report, the shafts and mill at Red Lake are collectively termed the Red Lake Complex; 

those at Campbell are termed the Campbell Complex.  The combined mine area is also 

referred to as the Red Lake–Campbell Complex.  

The Cochenour Complex covers mineralization discovered at the Western Discovery 

Zone deposit and the former Cochenour–Willans mine (Figure 4-1).  It also includes the 

former Gold Eagle Mines Joint Venture property (see Section 4.2); host to the Bruce 

Channel deposit and the former Gold Eagle mine. 

There are also numerous closed mines, operated during the 1950s–1970s, such as the 

Detta mine and McMarmac mine, within the Project boundaries.  

4.1 Project Ownership 

The operating entity for the Red Lake Operations is Red Lake Gold Mines Limited. 

4.2 Mineral Tenure 

The Red Lake Complex consists of 89 patented mineral claims covering 1,254 ha and 

the Campbell Complex consists of 77 patented mineral claims covering 1,084 ha.  

Claims are held in the name of either Goldcorp Inc., or Goldcorp Canada Ltd, or are 

jointly held by the two companies.   

The Cochenour Complex, including the Golden Eagle property, covers 1,358.21 ha, and 

comprises 110 patented mineral rights, licences of occupation, lease mineral rights, and 

one staked claim.  Tenure is jointly held in the names of Goldcorp Inc. (72%), Goldcorp 

Canada (28%) or, in the case of 72 of the claims, held in the name of Gold Eagle Mines 

Ltd. (100%).   

Claim boundaries are shown in Figure 4-2 (Red Lake–Campbell Complex) and 

Figure 4.3 (Cochenour Complex).  Claim details are included in Appendix A (Red Lake–

Campbell Complex) and Appendix B (Cochenour Complex).  
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Figure 4-1:  Red Lake Gold Mines – Operations Plan Map 

 
Note:  Figure prepared by Goldcorp 2015.   


