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Cautionary Statement on Forward-Looking Information  
This report contains forward-looking statements. All statements, other than statements of historical fact regarding Nevada Gold Mines 
LLC, Barrick Gold Corporation, Newmont Corporation, or the Cortez Complex, are forward-looking statements. The words "believe", 
"expect", "anticipate", "contemplate", "target", "plan", "intend", "project", "continue", "budget", "estimate", "potential", "may", "will", 
"can", "could" and similar expressions identify forward-looking statements. In particular, this report contains forward looking statements 
with respect to cash flow forecasts, projected capital, operating and exploration expenditure, targeted cost reductions, mine life and 
production rates, potential mineralization and metal or mineral recoveries and information pertaining to potential improvements to 
financial and operating performance and mine life at the Cortez Complex, including the development of the Goldrush and Robertson 
projects. All forward-looking statements in this report are necessarily based on opinions and estimates made as of the date such 
statements are made and are subject to important risk factors and uncertainties, many of which cannot be controlled or predicted. 
Material assumptions regarding forward-looking statements are discussed in this report, where applicable. In addition to such 
assumptions, the forward-looking statements are inherently subject to significant business, economic and competitive uncertainties 
and contingencies. Known and unknown factors could cause actual results to differ materially from those projected in the forward-
looking statements. Such factors include, but are not limited to: fluctuations in the spot and forward price of commodities (including 
gold, diesel fuel, natural gas and electricity); the speculative nature of mineral exploration and development; changes in mineral 
production performance, exploitation and exploration successes; diminishing quantities or grades of reserves; increased costs, delays, 
suspensions, and technical challenges associated with the construction of capital projects; operating or technical difficulties in 
connection with mining or development activities, including disruptions in the maintenance or provision of required infrastructure and 
information technology systems; damage to Nevada Gold Mines LLC’s, Barrick Gold Corporation’s, or Newmont Corporation’s 
reputation due to the actual or perceived occurrence of any number of events, including negative publicity with respect to the handling 
of environmental matters or dealings with community groups, whether true or not; risk of loss due to acts of war, terrorism, sabotage 
and civil disturbances; uncertainty whether the Cortez Complex will meet Nevada Gold Mines LLC’s or Barrick Gold Corporation’s 
capital allocation objectives; the impact of global liquidity and credit availability on the timing of cash flows and the values of assets 
and liabilities based on projected future cash flows; the impact of inflation; fluctuations in the currency markets; changes in interest 
rates; changes in national and local government legislation, taxation, controls or regulations and/or changes in the administration of 
laws, policies and practices, expropriation or nationalization of property and political or economic developments in USA; failure to 
comply with environmental and health and safety laws and regulations; timing of receipt of, or failure to comply with, necessary permits 
and approvals; non-renewal of key licences by governmental authorities; litigation; contests over title to properties or over access to 
water, power and other required infrastructure; increased costs and physical risks including extreme weather events and resource 
shortages, related to climate change; availability and increased costs associated with mining inputs and labor; and risks associated 
with diseases, epidemics and pandemics, including the effects and potential effects of the global Covid-19 pandemic. In addition, there 
are risks and hazards associated with the business of mineral exploration, development and mining, including environmental hazards, 
industrial accidents, unusual or unexpected formations, pressures, cave-ins, flooding and gold ore losses (and the risk of inadequate 
insurance, or inability to obtain insurance, to cover these risks).  

Many of these uncertainties and contingencies can affect Nevada Gold Mines LLC’s actual results and could cause actual results to 
differ materially from those expressed or implied in any forward-looking statements made by, or on behalf of, Nevada Gold Mines LLC. 
All of the forward-looking statements made in this report are qualified by these cautionary statements. Nevada Gold Mines LLC and 
the Qualified Persons who authored this report undertake no obligation to update publicly or otherwise revise any forward-looking 
statements whether as a result of new information or future events or otherwise, except as may be required by law.  
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1.0 SUMMARY 

1.1 Introduction 

Mr. Craig Fiddes, Mr. Jay D. Olcott, Mr. Timothy Webber, Mr. Nathan Bennett and Mr. John W. 
Langhans Jr. prepared this Technical Report (the Report) for Barrick Gold Corporation (Barrick) 
on the Cortez Complex (Cortez Complex, Cortez Operations or the Project), in Nevada, USA. 
The Project is operated as a joint venture (JV) through Nevada Gold Mines, LLC (NGM).  Barrick 
is the JV operator and owns 61.5%, with Newmont Corporation (Newmont) owning the remaining 
38.5% JV interest. On March 10, 2019, Barrick entered into an implementation agreement with 
Newmont to create a joint venture combining the companies’ respective mining operations, 
assets, reserves and talent in Nevada, USA. This included Barrick’s Cortez, Goldstrike, Turquoise 
Ridge and Goldrush properties (Barrick-Contributed Mines) and Newmont’s Carlin, Twin Creeks, 
Phoenix, Long Canyon and Lone Tree properties (Newmont-Contributed Mines). On July 1, 2019, 
the transaction closed, establishing NGM, and Barrick began consolidating the operating results, 
cash flows and net assets of NGM from that date forward. 
The Cortez Complex consists of the open pits at Pipeline, Crossroads, and Cortez Pits, the Cortez 
Hills underground mine, a carbon-in-pulp (CIP) process plant, heap leach pads and heap leach 
processing plants. Additional infrastructure includes power, tailings, waste, process water, 
potable water, and communication facilities, offices, and road and rail connections.  Development 
activities are underway on the Goldrush underground deposit.  
Mineral Resources are estimated for the Cortez Pits (open pit), Cortez Hills (underground), 
Crossroads (open pit), Gold Acres (open pit), Goldrush (underground), Robertson (open pit), and 
Pipeline (open pit) deposits.  Mineral Reserves are estimated for the Cortez Hills (underground), 
Crossroads (open pit), Cortez Pits (open pit), Goldrush (underground) and Pipeline (open pit) 
deposits.  Mineral Resources and Mineral Reserves also include stockpiled material. 

1.2 Terms of Reference 

The purpose of this report is to support the public disclosure of Mineral Resource and Mineral 
Reserve estimates at the Cortez Complex as of December 31, 2021.   
The Cortez Complex is situated in a jurisdiction that uses United States (US) Customary units.  
The Report uses metric units unless otherwise specified.  The Report uses Canadian English.  
Mineral Resources and Mineral Reserves are reported using the confidence categories in the 
Canadian Institute of Mining, Metallurgy and Petroleum (CIM) Definition Standards for Mineral 
Resources and Mineral Reserves (May 2014; 2014 CIM Definition Standards) as incorporated by 
reference in NI 43-101. 

1.3 Project Setting 

The Cortez Complex is situated approximately 100 km southwest of Elko, Nevada, USA, in 
Eureka and Lander Counties. 
The Cortez Complex is reached by travelling approximately 51 km east from Battle Mountain, 
Nevada, on US Interstate 80.  Alternative access is from Elko, Nevada, approximately 70 km west 
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to the Beowawe exit, then approximately 56 km south on Nevada State Route 306, which extends 
southward from US Interstate 80.  Both US Interstate 80 and Nevada State Route 306 are paved 
roads. 
The Cortez Complex is also crossed by a network of gravel roads, providing easy access to 
various portions of the operations. All roads are suitable for all weather conditions; however, in 
extreme winter conditions, roads may be closed for short periods for snow removal. 
The Union Pacific Rail line runs parallel to US Interstate 80 to the north of the operations.   
Elko, the closest city to the operations, is serviced by daily commercial airline flights to Salt Lake 
City, Utah. 
The Cortez Complex is situated in the high desert region of the Basin and Range physiographic 
province.  Operations are conducted year-round.   
The Cortez Complex is located at elevations between 1,370–2,270 m above mean sea level.  In 
general, vegetation is relatively sparse.   

1.4 Mineral Tenure, Surface Rights, Water Rights, Royalties 
and Agreements 

The Cortez Complex covers an area of about 36,096 ha in a total of 5,137 lode, mill site, patented 
and placer claims located within the Plans of Operations (PoOs) areas. 
Lode and mill site claims that are located on public lands are held subject to the paramount title 
of the federal government.  The claims are maintained on an annual basis, and do not expire as 
long as the maintenance fee payments are timely filed with the Bureau of Land Management 
(BLM).  Patented and fee lands require annual payment of tax assessments to Lander and Eureka 
Counties.  All fees have been timely paid. 
Surface rights are either held by NGM outright, or administered by the BLM.  There are sufficient 
surface rights to support the life-of-mine (LOM) plan assumptions for the individual mines within 
the Cortez Complex. 
Water rights have been and are projected to be sufficient to support all future mining activities.  
NGM also maintains additional consumptive rights with other manners of use that can be made 
available to the mine operation if deemed necessary. 
The PoO is broken up into six distinct royalty regions, with different royalties payable to third-
parties on different deposits.  Royalty types include gross value royalties, net value royalties, 
gross smelter return royalties, and net smelter return royalties.  Royalty payments vary, as the 
payments depend upon actual tonnages mined, the amount of gold recovered from that mined 
material, the deposit being mined, the receiving entity, and the type of royalty. 
In connection with the formation of Nevada Gold Mines, each of Barrick and Newmont was 
granted a 1.5% net smelter returns royalty over the respective properties they contributed to the 
NGM JV.  Each of these “retained royalties” is only payable once the aggregate production from 
the properties subject to the royalty exceeds the publicly-reported Mineral Resources and Mineral 
Reserves as of December 31, 2018. 
State royalties are also payable.  
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1.5 History 

Prior to Barrick and NGM’s Project interest, companies who had interests in the Cortez Operations 
area included:  American Exploration & Mining Co., Cortez JV; ECM, Inc.; Royal Gold Inc., and 
Placer Dome Inc.  Work conducted by these companies included geological mapping, 
geochemical samples (stream sediment, soil, and rock chip samples), geophysical surveys 
(airborne and ground), sonic, mud, reverse circulation (RC) and core drilling, metallurgical 
testwork, Mineral Resource and Mineral Reserve estimates, mining studies and mine operations.  
Barrick and NGM have continued exploration and drilling activities, performed metallurgical 
testwork and undertaken Mineral Resource and Mineral Reserve estimates, mining studies and 
mine operations. 

1.6 Geology and Mineralization 

Major mineralization styles within the Cortez Complex are examples of Carlin-style and intrusive 
related deposits.  
The geology of northern Nevada displays a complicated sequence of orogeny and tectonism.  
Mineralization is hosted in lower Paleozoic sedimentary rocks or associated with Late Jurassic–
Eocene intrusions.  The majority of the deposits have some structural control, with mineralization 
commonly associated with the Roberts Mountains thrust.  Pervasiveness and intensity of 
alteration varies both within and between gold deposits, depending on magnitude of the 
mineralizing system, nature of the host rock, and structural preparation. 
Carlin Trend-style mineralization consists primarily of micrometre-sized gold and sulfides 
disseminated in zones of siliciclastic and decarbonated calcareous rocks and commonly 
associated with jasperoids.  Mineralization is predominantly in the form of oxides, sulfides, or 
sulfide minerals in carbonaceous rocks, and the ore type determines how and where it is 
processed.  Copper oxide mineralization locally contains minor amounts chalcanthite, malachite, 
chrysocolla, azurite, and lesser cuprite.  In hypogene mineralization, chalcopyrite occurs as 
disseminations and bedded replacements with skarn and silicate minerals, and in conjunction with 
pyrite. 
Intrusive-related mineralization consists primarily of free gold, with particle sizes ranging from 
1 µm up to hundreds of micrometres in length.  Gold is commonly associated with faults and 
brecciation but can also be found inside sheeted quartz–sulfide veins.  Gold mineralization can 
be, but is not always, associated with an early retrograde skarn phase consisting of a chlorite–
actinolite–pyrrhotite–chalcopyrite–pyrite mineral assemblage.  Supergene copper mineralization 
most commonly consists of malachite, chrysocolla and chalcocite, with rarer digenite and some 
native copper in gossan zones.  Hypogene copper is characterized primarily by chalcopyrite, with 
very rare bornite noted in historical drill logs.  
Exploration potential exists adjacent to many of the deposits, along strike and at depth along 
favorable mineralized structures and within the favorable host lithologies.  NGM continues to 
actively explore in the immediate and near-mine areas.  Multiple opportunities also exist in the 
district to discover additional mineralization. 
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1.7 Exploration  

The entire district is geologically mapped to varying scales from 1:50,000 to 1:20,000.  The 
carbonate windows are mapped to a greater detail ranging to 1:5,000 scale.  Specific targets are 
typically mapped to 1:1,000 to 1:600 scale, whereas pit wall and underground mapping ranges 
from 1:20 to 1:100. 
Owing to the long mining history of the Cortez Complex area, geochemical soil sampling 
techniques used for grassroots exploration purposes have been typically superseded by data 
from drilling and open pit and underground mining. Current exploration combines the use of 
surface sampling methods (rock chips and soils) along with structural modelling and drilling (down 
hole geochemistry) to explore for mineralization at depth under cover.  
Geophysical methods have been used in the Cortez district since the early 1970s.  Geophysical 
tools were initially primarily regarded as support tools, due to the initial discoveries cropping out 
on surface, or only having a thin veneer of cover, and the inability of the early methods to directly 
detect the deposits.  Later, geophysical methods were used as a structural mapping and deposit 
vectoring tool. 
Methods adopted included modern airborne and ground magnetics, radiometrics and 
electromagnetics, gravity, resistivity, and controlled-source audio-frequency telluromagnetics, 
self-potential and induced-polarization.  A trial set of seismic lines were also conducted.  Typically, 
airborne surveys were performed by contract companies, whereas ground surveys were 
performed by company personnel or contract crews. 

1.8 Drilling and Sampling 

Drilling in the Cortez Complex database consists of 29,321 drill holes (4,782,250 m).  The drill 
totals and metreage numbers are known to be incomplete, as a significant portion of the drilling 
completed by companies other than NGM, Barrick, and the former Cortez Joint Venture has not 
been incorporated in the digital database. 
Logging conducted depended on the operator at the time the information was collected, and the 
drill type.  Typically, logging collected information such as lithology, stratigraphy, basic structural 
data, recovery, alteration, and mineralization.  For mining operations, logging could also record 
metallurgical type, intensity codes for metallurgy and alteration, and geotechnical parameters.   
Collar surveys have used optical surveys (1960s through late 1980s), field estimates, Brunton 
compass and pacing, compass-and-string distance, and most recently the use of laser survey or 
global positioning system (GPS) measurements. 
Determination of the hole trace was historically accomplished in the Cortex Complex open pit 
mines by projection of the initial collar orientation, using a downhole single-shot or multi-shot film 
camera (typical for most underground surveys), use of a downhole precession gyroscopic survey 
tool, or a gyroscopic tool requiring initial orientation with a compass.  Current practice includes 
the use of gyroscopic surveys.   
For the underground operations, historically, surveys included magnetic and gyro instruments, 
but currently a combination of north-seeking and conventional gyros is used.   
Grade control drilling in the open pits is performed aiming to minimize geological risk in the 
orebodies, such that drill hole spacing is determined by risk.  For example, where post-mineral 
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dikes are present, tighter-spaced drilling is required.  Resource classification is completed on a 
domain basis and that classification determines the drill hole spacing.  Both core and RC drilling 
are completed. 
In the underground operations, grade control drilling is carried out from drill platforms that drill 
multiple holes from a single drill station perpendicular to mineralization, or from development drifts 
located above mineralization. 
Sampling is variable by deposit and mineralization style.  Mud-rotary and RC drill holes were 
sampled at 1.5–3 m intervals. 
Most drill core from Pipeline and Cortez Hills was sampled and assayed at 3 m intervals, although 
some drill holes were assayed at 1.5 m or variable geological intervals early in the drilling 
programs.  Since 2004, exploration core holes have been sampled on 3 m intervals in barren rock 
and on geologically defined intervals up to 1.5 m in mineralization.  The Goldrush core programs 
used nominal 1.5 m intervals in zones of mineralization and an envelope surrounding the 
mineralization, and nominal 3 m intervals in zones of waste.  At Robertson, core was sampled on 
1.5 m sample intervals, with sample breaks at lithological, structural and alteration boundaries.  
Underground core is typically sampled on 1.5 m intervals; however, samples can range from 0.6–
1.8 m, depending on lithological or mineralization contacts.  Almost all core was sawn in half by a 
technician, except for underground core where whole core is sampled. 
Current open pit practice is to single sample 12 or 15 m blastholes (depending on bench height).  
Double samples may be taken representing the upper and lower halves (6 or 8 m) of a blasthole 
when split benching is used for extraction of thinner ore horizons.  Underground muck samples 
are taken with a scoop from muck piles at a rate of about one sample per 90 t. 
Standard practice since 1999 has been to collect density samples at 11–12 m intervals in 
mineralized rock and one sample within 15 m in the hanging wall and footwall.  Generally, density 
samples are taken every 12–15 m, sampling any material that may be mined.  Density is primarily 
determined by the wax coat/water immersion method. 
Given the long history of the Cortez Complex, there are numerous laboratories that were used 
over the Project history.  Laboratories were both independent and non-independent.  In the earlier 
stages of Project testwork, the idea of laboratory accreditation had not been invented.  In later 
assay campaigns, accreditations were not typically recorded in the database.  Currently, all 
independent laboratories used for chemical analysis are accredited for selected analytical 
techniques. 
Sample preparation has varied over the 50 years of modern Project history, in line with advancing 
scientific knowledge, changes in equipment, and operational experience.  Currently, sample 
preparation procedures include drying, crushing and pulverizing.  As with sample preparation, 
analytical methods have changed over the Project history.  Current methods include: 

• Gold:  standard fire assay (FA) with a gravimetric finish on one-assay ton (29.18 g) pulp 
aliquots; FA and atomic absorption (AA) finish; cyanide leach with an atomic absorption 
spectroscopy (AAS) finish; 

• Carbon and sulfur:  LECO; 

• Multi-element analyses by aqua regia digestion/inductively coupled plasma-atomic 
emission spectroscopy (ICP-AES)/ICP-mass spectroscopy (ICP-MS), 51 elements or 
48 element analyses by four acid and ICP-AES/ICP-MS. 
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Prior to the mid-1990s, few companies had rigorous quality assurance and quality control 
(QA/QC) programs in place.  QA/QC had typically consisted, where undertaken, of reanalysis of 
drill core or other samples when later sampling indicated a potential problem.  In the case of the 
Cortez Complex, QA/QC samples were submitted for RC and core samples from about 1991.   
Current procedures include insertion of blanks and certified standard samples into sample 
streams to the mine and commercial laboratories, check assays of pulp duplicates by commercial 
laboratories, and assaying of coarse reject duplicates.  Since 2006, Barrick and NGM corporate 
geochemists have inspected the laboratories that undertake analysis and sample preparation for 
the Cortez Complex. 

1.9 Data Verification 

Validation checks are performed by NGM operations personnel on data used to support 
estimation consisting of checks on surveys, collar coordinates, lithology data (cross-checking from 
photographs), and assay data.  Errors noted are rectified in the database prior to data being 
flagged as approved for use in resource estimation. 
Several third-party consultants have performed external data reviews.  These external reviews 
were undertaken in support of acquisitions, support of feasibility-level studies, and in support of 
technical reports, producing independent assessments of the database quality.  No significant 
problems with the database, sampling protocols, flowsheets, check analysis program, or data 
storage were noted. 

1.10 Metallurgical Testwork 

As a result of the approximately 50 year mining and processing history of the Cortez Complex, a 
significant number of metallurgical studies including laboratory scale and/or pilot plant testwork 
were completed, and historical operating data are available.  The Cortez Complex has used 
numerous processing methods including carbon-in-leach (CIL) for higher-grade oxide ore, heap 
leaching for lower-grade oxide ore, roasting for carbonaceous refractory ore, and pressure 
oxidation (POX) for higher-grade sulfidic ore.   
The Cortez Complex has extensive metallurgical testing facilities so much of the testwork is done 
on site, however, NGM uses external laboratories when specific expertise is needed or when timing 
dictates that the data are needed sooner than the in-house laboratory can provide it.  Testing was 
conducted by laboratories including McClelland Laboratories Inc. located in Reno, Nevada, USA, 
(McClelland), FLSmidth in Salt Lake City, Utah, USA (FLSmidth), Hazen Research Inc. located in 
Golden, Colorado, USA (Hazen), Kappes, Cassiday Associates located in Reno, Nevada, USA, 
the NGM Goldstrike laboratory located north of Carlin, Nevada, USA (NGM Goldstrike), and 
AuTec located in Vancouver, British Columbia, Canada (AuTec).  McClelland, FLSmidth, Hazen, 
and AuTec are currently independent of NGM.  The NGM Goldstrike laboratory is not 
independent.  The AuTec laboratory was not independent at the time that metallurgical testwork 
on the Goldrush deposit was performed.  
Metallurgical testwork conducted included head characterization, mineralogy, comminution, bottle 
roll tests, column and direct cyanide leach tests, carbon-in-leach (CIL) tests, flotation, optimization 
and variability tests, alkaline pressure leach tests, thiosulfate resin in leach, bench and pilot roast, 
and acid and alkaline autoclaving.  
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Ore routing is conducted based on cyanide leaching amenability (CNAA) to fire assay (FA) ratio 
and preg robbing (preg rob) potential.  If the AA to FA ratio is >50% and preg rob is <40%, the 
ore is designated as oxide ore.  If the AA to FA ratio is <50% or preg rob is >40%, the ore is 
designated as refractory.  The oxide ore will be routed to the Pipeline Mill or a heap leach pad 
depending on the gold grade.  The refractory ore is routed to NGM’s Carlin Complex for 
processing at one of the roasting facilities or the autoclaving facility. 
Samples selected for metallurgical testing during feasibility and development studies were 
representative of the various styles of mineralization within the different deposits.  Samples were 
selected from a range of locations within the deposits.  Sufficient samples were taken, and tests 
were performed using sufficient sample mass for the respective tests undertaken.  Variability 
assessments are supported by mill production and extensive open pit and underground 
exposures. 
The recovery of gold is a function of the processing method (CIL, heap leaching, roasting, and 
arsenic concentration for refractory ore) and the lithology of the mineralization being processed.  
The recoveries used to support Mineral Resource and Mineral Reserve estimates are based on 
recovery equations that are derived from feasibility studies, metallurgical laboratory testwork, and 
historical production data. 
The recovery estimates include consideration of the head grade, cyanide-soluble gold to fire 
assay gold ratio, sulfide sulfur concentration, and total organic carbon concentration.  In most 
cases, the estimated and actual gold recoveries correlate well which indicates that the recovery 
estimates are accurate. 
Depending upon the specific processing facility, several processing factors or deleterious 
elements could have an economic impact on extraction efficiency of a certain ore source, based 
either on the presence, absence, or concentration of the following constituents in the processing 
stream:  organic carbon, sulfide sulfur, carbonate carbon, arsenic, mercury, antimony, copper.  
However, under normal ore routing and blending practices at NGM where material from several 
sites may be processed at one facility, that list of processing factors/deleterious elements is 
typically not a concern. 

1.11 Mineral Resource Estimation 

Mineral Resource estimates were prepared for the Pipeline, Crossroads, Cortez Pits, Gold Acres, 
Robertson, Goldrush, and Cortez Hills deposits. 
Geological, structural and alteration interpretations were provided by onsite geologists.  Three-
dimensional solids and surfaces constructed from these interpretations were used as the basis 
for defining mineralization domains for each estimate. 
Exploratory data analysis was performed by domain on raw data for each element to understand 
the elemental distributions.  Modeled geology, modeled mineralization, and domains were subject 
to statistical analysis to determine any distinct subsets of the general grade population.  Resulting 
statistics guided decisions made regarding modeling, capping values, estimation parameters, and 
classification. 
Depending on the deposit, mineralization style, and proposed mining method, composites could 
be regularized to 1.5 m (Cortez Pits), 3 m (Cortez Hills, Gold Acres, Goldrush), or 8 m (Pipeline) 
intervals.  At Cortez Pits, the 1.5 m interval was re-blocked to 6 m for mine planning purposes.   
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Grade capping was used to limit the influence of high-grade samples, based on, depending on 
the deposit, analysis of cumulative probability graphs and/or histograms by domain.  Individual 
high-grade samples considered too small to be modeled that fell within the low-grade extremities 
were handled by limiting their search influence during the low-grade estimation.   
Bulk densities were typically assigned as averages.  Depending on the deposit, the assignments 
could vary by mineralized domain, rock formation or unit, and refractory and oxide material.   
Variography was performed to provide search ranges for the different estimation domain groups.  
Search ellipses were based on the ranges modelled in the variograms and preferred orientations 
of modelled mineralized zones. 
Estimation methods varied by deposit: 

• Cortez Pits:  nested two-pass inverse distance weighting to the second power (ID2) 
estimation within high grade, low grade, and waste domains.  Sample search ellipses 
were aligned with local mineralization controls; 

• Cortez Hills:  nested two-pass inverse distance weighting to the third power (ID3) 
estimation within domains defined by geological controls and sub-domains designated 
high grade, low grade, or waste. Locally varying anisotropy aligned with nearby 
mineralization controls was applied to sample search ellipses; 

• Gold Acres:  multiple pass ID3 estimation within high grade, low grade, and waste 
domains using search ellipses aligned with nearby mineralization control 
interpretations; 

• Pipeline:  nested two-pass ID3 estimation within high-grade, low-grade, and waste 
domains using search ellipses aligned with nearby mineralization control 
interpretations; 

• Goldrush:  ordinary kriged (OK) grade estimation within interpreted mineralization 
domains.  A single pass estimation with dynamic alignment of sample search ellipses 
with nearby mineralization controls; 

• Robertson:  nested three-pass ID3 grade estimation was applied within high-grade, 
low-grade, and waste domains.  Locally varying anisotropy aligned sample searches 
with mineralization controls.  

Model validation checks could include:  visual comparisons of interpolated gold grades relative to 
drill hole composite values on sections and plans; review of conformity to drill hole data, continuity, 
similarity between sections, overlaps, appropriate terminations between holes and into undrilled 
areas, and minimum mining thicknesses; comparison of alternate estimates including ID2, ID3, 
inverse distance weighting to the fifth power (ID5), OK; comparison of final estimates with nearest 
neighbour estimation for bias assessment; and swath plots, to ensure block grades are similar to 
composite grades based on elevation, northings and eastings. 
Resource classification methodology and parameters varied by deposit.  Generally, an initial 
classification based on proximity to nearby data was assigned by block.  Subsequent 
modifications could be made based on relative confidence in the underlying geological 
interpretation, or other factors affecting the estimates.  The application of classification smoothing 
could be used, through categorical smoothing algorithms or manual adjustments, to minimize 
isolated volumes of inconsistent classification. 
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Table 1-1: Mineral Resource Estimate 

 

Measured Indicated Measured + Indicated Inferred 

Tonnes  
(Mt)  

Grade 
(g/t) 

Contained 
Au  
(Moz)  

Tonnes  
(Mt)  

Grade 
(g/t) 

Contained 
Au  
(Moz)  

Tonnes  
(Mt)  

Grade 
(g/t) 

Contained 
Au  
(Moz)  

Tonnes  
(Mt)  

Grade 
(g/t) 

Contained 
Au  
(Moz)  

Surface  

Open Pit  

Cortez Pits — — — 8.1 2.02 0.53 8.1 2.02 0.53 2.5 1.2 0.094 

Crossroads 0.24 1.88 0.014 59 1.65 3.1 60 1.65 3.2 3.2 0.3 0.033 

Gold Acres — — — 0.29 3.33 0.031 0.29 3.33 0.031 5.0 3.0 0.49 

Pipeline — — — 8.3 0.54 0.14 8.3 0.54 0.14 1.2 0.6 0.022 

Robertson — — — 74 0.56 1.3 74 0.56 1.3 88 0.4 1.1 

Open Pit Sub-Total 0.24 1.88 0.014 150 1.07 5.2 150 1.07 5.2 100 0.5 1.8 

Stockpile 

Open pit leach 0.0031 0.82 0.000082 — — — 0.0031 0.82 0.000082 — — — 

Open pit mill 1.0 1.15 0.038 — — — 1.0 1.15 0.038 — — — 

Open pit refractory 0.98 2.81 0.089 — — — 0.98 2.81 0.089 — — — 

Underground mill 0.018 11.45 0.0066 — — — 0.018 11.45 0.0066 — — — 

Underground refractory 0.028 9.72 0.0086 — — — 0.028 9.72 0.0086 — — — 

Stockpile Sub-Total 2.1 2.15 0.14 — — — 2.1 2.15 0.14 — — — 

Surface Total 2.3 2.12 0.16 150 1.07 5.2 150 1.09 5.3 100 0.5 1.8 

Underground 

Cortez Hills (CHUG) 2.0 8.06 0.51 15 8.20 4.0 17 8.18 4.5 0.78 3.4 0.085 

Goldrush    37 7.07 8.5 37 7.07 8.5 24 6.0 4.5 

Underground Total 2.0 8.06 0.51 52 7.40 12 54 7.42 13 24 5.9 4.6 

Cortez Total 4.3 4.88 0.67 200 2.71 18 210 2.75 18 120 1.6 6.4 

 



 

Cortez Complex  
Nevada 

NI 43-101 Technical Report 

    
 

 
March 2022  Page 1-11 

 

Notes to accompany Mineral Resource table for Cortez Complex 

1. The Qualified Person for the estimate is Mr. Craig Fiddes, RM SME, a NGM employee. The estimate has an effective date of 31 December, 2021. 

2. Mineral Resources are reported using the 2014 CIM Definition Standards, and are inclusive of those Mineral Resources that were converted to Mineral Reserves.  Mineral 
Resources that are not Mineral Reserves do not have demonstrated economic viability. 

3. Mineral Resources are reported within conceptual open pit shells for Mineral Resources potentially amenable to open pit mining methods and mineable shapes for Mineral 
Resources potentially amenable to underground mining methods.  Mineral Resources that are potentially amenable to open pit mining methods were constrained used the 
following input parameters:  gold price of US$1,500/oz; gold refining costs ranging from US$0.17–US$0.57/oz; payable gold assumption of 99.9%, a royalty range of 1.29–
10.65%; a mining cost range of US$1.81-2.43/t mined; variable pit slope angles that range from 20.5–47°; metallurgical recoveries that vary from 62–81%; processing costs 
that range from US$2.04–US$24.42/t processed; general and administrative costs ranging from US$0.22–US$2.69/t processed; variable sustaining capital costs of US$0.04–
US$2.36/t processed; and transportation costs of US$8.01/t processed.  Mineral Resources potentially amenable to open pit mining methods are reported above cut-off grades 
that vary from 0.14–12.06 g/t Au.  Mineral Resources that are potentially amenable to underground mining methods were constrained used the following input parameters:  gold 
price of US$1,500/oz; gold refining costs ranging from US$0.17–US$0.57/oz; payable gold assumption of 99.9%, a royalty range of 1.29–10.65%; metallurgical recoveries that 
range from 84–88.6%; ore mining costs that vary from US$68.98–US$97.15/t mined; processing costs that range from US$10.62–US$29.28/t processed; variable general and 
administrative costs from US$11.19–US$15.19/t processed; sustaining capital costs that range from US$5.45–US$5.47/t processed; and variable transportation costs of 
US$17.88-24.31/t. Mineral Resources potentially amenable to underground mining methods are reported above cut-off grades that vary from 2.7–4.13 g/t Au.   

4.  Mineral Resources are reported on a 100% basis.  Barrick’s and Newmont’s attributable shares of the Mineral Resources are 61.5% and 38.5%, respectively. 

5. Numbers may not add up due to rounding. Rounding as required by reporting guidelines may result in apparent differences between tonnes, grade and contained metal 
content.  Tonnages are reported as metric units.  Gold ounces are estimates of metal contained in tonnages and do not include allowances for processing losses.   
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1.13 Mineral Reserve Estimation 

Mineral Reserves are estimated for three open pit deposits (Cortez Pits, Pipeline, and 
Crossroads), three underground zones in the Cortez Hills deposit (Middle Zone, Lower Zone, and 
the Deep South Zone), Goldrush, and surface stockpiles.  Mineral Reserves are converted from 
Measured and Indicated Mineral Resources.  Inferred Mineral Resources are set to waste.  

1.13.1 Open Pits 

The optimized economic pit shells selected for the basis of open pit designs were created using the 
Whittle 4X software package.   
Royalties for the Mineral Reserves to be mined by open pit methods vary by area, metal price, 
and processing type.  The various royalties cover different areas, which are described internally 
as royalty areas to assess Mineral Reserves for each area.  Certain royalties are held by 
subsidiaries of Barrick, and these royalties are excluded from consideration in the cut-off grade 
estimation.  The royalty is estimated for each of five different areas, and a realized gold price net 
of the royalty is estimated for use in the cut-off grade calculation.  Process and overhead costs 
for the various processing options were estimated along with recovery.  Cut-off grades consider 
the general and administrative (G&A) costs as part of the process cost.  Originally, a cut-off grade 
of 0.14 Au g/t was used due to the detection limits of the Cortez assay laboratory’s fire assay 
method.  An “AA finish” method was developed and implemented in December 2020, allowing 
lower grades to be evaluated.  However, evaluation of a cut-off grade of 0.1 g/t Au found that the 
low amenabilities rendered that grade uneconomical, so the original cut-off grade of 0.14 g/t Au 
was not changed.   
Dilution and extraction in the open pit Mineral Reserve estimates are addressed by diluting to 
whole blocks, at a block size that is considered to be representative of the selective mining unit.  
No further external factors are applied.  The open pit design is based upon 100% extraction of 
the open pit Mineral Reserves. 

1.13.2 Underground 

1.13.2.1 Cortez Hills 

Stope designs are based on:  

• Roaster long hole stope:  US$1,200/oz Au for Lower Zone (A, B, and C); 

• Roaster cut-and-fill:  US$1,200/oz Au for Middle Zone; 

• Oxide long hole stope:  US$1,200/oz Au for Lower Zone D (Deep South). 
Design shapes were grouped into two categories:  stoping shapes (bulk shapes and associated 
development for the bulk shape), and cut-and-fill development shapes.  Grade, short tons, class 
(Measured, Indicated, Inferred) and ore type (oxide and refractory) in each individual shape were 
obtained by interrogation using Vulcan software. 
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Table 1-2: Mineral Reserve Estimate  

 

Proven Probable Proven + Probable 

Tonnes 
(Mt)  

Grade 
(g/t) 

Contained Au  
(Moz)  

Tonnes 
(Mt)  

Grade 
(g/t) 

Contained Au  
(Moz)  

Tonnes 
(Mt)  

Grade 
(g/t) 

Contained Au  
(Moz)  

Surface  

Open Pit  

Cortez Pits — — — 4.3 1.85 0.26 4.3 1.85 0.26 

Crossroads 0.22 1.90 0.013 56 1.65 3.0 56 1.65 3.0 

Pipeline — — — 0.90 1.08 0.031 0.90 1.08 0.031 

Open Pit Sub-Total 0.22 1.90 0.013 61 1.66 3.2 61 1.66 3.3 

Stockpile  

Open pit leach 0.0031 0.82 0.000082 — — — 0.0031 0.82 0.000082 

Open pit mill 1.0 1.15 0.038 — — — 1.0 1.15 0.038 

Open pit refractory 0.98 2.81 0.089 — — — 0.98 2.81 0.089 

Underground mill 0.018 11.45 0.0066 — — — 0.018 11.45 0.0066 

Underground refractory 0.028 9.72 0.0086 — — — 0.028 9.72 0.0086 

Stockpile Sub-Total 2.1 2.15 0.14 — — — 2.1 2.15 0.14 

Surface Total 2.3 2.13 0.16 61 1.66 3.2 63 1.68 3.4 

Underground 

Cortez Hills (CHUG) 1.3 8.57 0.35 9.0 9.55 2.8 10 9.43 3.1 

Goldrush — — — 33 7.29 7.8 33 7.29 7.8 

Underground Total 1.3 8.57 0.35 42 7.77 11 43 7.79 11 
Cortez Total 3.5 4.43 0.50 100 4.16 14 110 4.17 14 
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Notes to accompany Mineral Reserves table  

1. The Qualified Person for the estimate is Mr. Craig Fiddes, RM SME, a NGM employee.  The estimate has an effective date of 31 December, 2021. 

2. Mineral Reserves are reported using the 2014 CIM Definition Standards. 

3. Mineral Reserves are reported within optimized pit shells for Mineral Reserves to be mined using open pit methods and constraining mineable shapes for Mineral Reserves to 
be mined using underground methods.  Mineral Reserves to be mined using open pit methods used the following input parameters:  gold price of US$1,200/oz; gold refining 
costs ranging from US$0.17–0.57/oz; payable gold assumption of 99.9%, a royalty range of 1.29–10.65%; a mining cost range of US$1.81-2.18/t mined; variable pit slope 
angles that range from 21–51°; metallurgical recoveries that vary from 62–81%; processing costs that range from US$2.04–US$24.42/t processed; general and administrative 
costs ranging from US$0.22–US$2.69/t processed; variable sustaining capital costs of US$0.04–US$2.36/t processed; and transportation costs of US$8.01/t processed.  Open 
pit Mineral Reserves are reported above cut-off grades that vary from 0.14–2.06 g/t Au.  Mineral Reserves to be mined using underground methods used the following input 
parameters:  gold price of US$1,200/oz; gold refining costs ranging from US$0.17–0.57/oz; payable gold assumption of 99.9%, a royalty range of 1.29–10.65%; metallurgical 
recoveries that range from 84–88.6%; ore mining costs that vary from US$68.98–US$97.15/t mined; processing costs that range from US$10.62–US$29.28/t processed; 
variable general and administrative costs from US$11.19–US$15.19/t processed; sustaining capital costs that range from US$5.45–US$5.47/t processed; and variable 
transportation costs of US$17.88-24.31/t. Underground Mineral Reserves are reported above cut-off grades that vary from 3.4–5.2 g/t Au.   

4. Mineral Reserves are reported on a 100% basis. Barrick’s and Newmont’s attributable shares of the Mineral Reserves are 61.5% and 38.5%, respectively. 

5. Numbers may not add up due to rounding. Rounding as required by reporting guidelines may result in apparent differences between tonnes, grade and contained metal 
content.  Tonnages are reported as metric units.  Gold ounces are estimates of metal contained in tonnages and do not include allowances for processing losses.   
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1.15 Mining Methods 

1.15.1 Open Pits 

The geotechnical model is a compilation of information sourced from geotechnical cell mapping, 
geological mapping, core logging, and supplementary drilling designed to intersect areas of 
geotechnical interest, material strength, highwall performance, and hydrological data.  NGM 
undertakes constant monitoring of pit walls through geotechnical cell mapping, geological 
structure mapping, groundwater monitoring, bench inspections, slope stability, and slope 
movement analyses. 
Hydrological models were created for all active and future mining areas that are monitored and 
updated based on piezometer data and flow from active pumping wells.  This information is used 
to plan and execute dewatering requirements.  Pumping wells are used to dewater the Pipeline 
Pit and Crossroads bed rock zones.  A combination of pumping wells and drains are used to 
dewater the alluvial zones of the Crossroads Pit.  Dewatering infrastructure that remains from the 
Cortez Hills Pit as well as dewatering infrastructure for the Cortez Hills Underground are used for 
the mining operations at Cortez Pits.  
Based on Mineral Reserves only, open pit ore is mined by a conventional shovel-truck process at 
the rate of approximately 12.4 Mt/a with a life of mine (LOM) stripping ratio of 6.5:1 (waste to ore 
ratio).  Mining occurs in two separate areas approximately 19 km apart, at Cortez Pits and the 
Pipeline/Crossroads open pits. 
Blasting is required for material extraction and blast patterns are laid out according to material 
type using rock type designations of hard, average, soft, or a combination of the three.  The pit 
designs vary between single and double bench configurations, from 6.1–15.2 m.  The pit limits 
incorporate geotechnical and hydrological recommendations into final high walls and are 
designed to include ramps and access to haulage routes to waste rock storage facilities (WRSFs) 
and processing facilities.  All haul roads are designed at a 10% maximum grade and have effective 
widths for two-way travel for the truck types used in each pit.  Contract material movement 
operations can be used, as needed. 
The various open pits are scheduled considering the ore distribution within the deposit, ore 
grades, and the centralization of activity to the extent possible.  Phased pit designs are used for 
each of the open pit deposits and are designed and sequenced to optimize the economics of the 
operation and/or provide access to selected ore for blending purposes.  Based on Mineral 
Reserves only, average total daily open pit mine production from the Cortez Complex is estimated 
to be 389,000 t/d in 2022, an average of 273,000 t/d for 2023–2025, and 74,000 t/d for 2026.  All 
daily average production rates include a combination of ore and waste.  
Ore will be sent to the leach ore mill based on cut-off grade and mill capacity to maintain the mill 
feed.  Refractory ore is mined and first stockpiled, then it is shipped to NGM’s Carlin Complex, 
which is approximately 115 km north of Cortez, for processing.  Refractory ore trucking is currently 
subject to permitted tonnage limitations of approximately 2.3 Mt/a.  The over-the-highway trucks 
have an approximate capacity of 36 t per load. 



 

Cortez Complex  
Nevada 

NI 43-101 Technical Report 

    
 

 
March 2022  Page 1-17 

 

1.15.2 Underground 

1.15.2.1 Cortez Hills  

The underground mining is mechanized, with large-scale equipment using a combination of cut-
and-fill mining with cemented rockfill, and primary and secondary longhole stoping with cemented 
and uncemented backfill.  The Middle Zone is primarily mined through cut-and-fill mining methods.  
The Lower Zone, including Deep South Zone, is mined through longhole stoping methods. 
In the cut-and-fill stopes, headings are cycled using conventional drill/blast/muck/support on a 
round-by-round basis.  Material is loaded into haul trucks and hauled to ore bins.  Top-cut 
headings are typically 5.5 m wide by 4.5 m high and undercut widths vary from 5.5–9.1 m, 
depending on ground conditions and ore geometry, with 4.5 m heights.  
Longhole stopes are being mined using 18.2 m sublevels with a series of primary and secondary 
longhole stopes.  Development will typically be 5.5 m high and the primary and secondary stopes 
are planned to be 7.6 m wide and 10.7 m wide respectively.  Primary stopes will be mined in short 
sections to maintain stability and each section will be filled with cemented rockfill after mining.  
Secondary stopes will be mined after primary stopes have been completed.  Where the ore zone 
is more than 18.3 m high, the stopes will be stacked vertically, as needed, to extract the ore.  
Longholes are planned to be vertical down holes from the upper sublevel. 
The Deep South Zone mining plan is based on longhole stoping, with delayed backfill, in a 
sequence of primary and secondary stopes.   

1.15.2.2 Goldrush  

The proposed method for mining the majority of the Goldrush deposit is small- to moderate-sized 
longhole stopes with cemented paste fill.  The stopes will be extracted on a transverse 
primary/secondary system with (where possible), a continuous mining front.  The mining direction 
is not fixed since the geotechnical and geometric conditions vary with each sub-area within the 
Goldrush complex.  Virtually all levels and crosscuts access multiple stopes and will all be mined 
from east to west. 
Due to the mine access infrastructure being located on the western edge of the deposit, all cross-
cuts will be mined from west to east.  Primary stopes will be extracted in a continuous sequence 
from east to west, top-down (where applicable) and from south to north.  Once the second level 
of primary stopes are extracted and backfilled, extraction of the secondary stopes can commence. 
The secondary stopes will effectively follow the primary sequence. 
Mining is planned as transverse primary–secondary long-hole open stoping, mining top-down 
under an engineered paste fill.  This is a non-entry mining method.  Level spacing will be 20 m 
(floor to floor), stope widths will be primarily 15 m wide. 
Stope lengths were determined using the geotechnical models, correlating the Q’ (tunnelling 
quality index for rock mass classification) to the modelled stable stope dimension.  As a result, 
stope lengths range from 15–40 m. 
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1.16 Recovery Methods 

Ore from the Cortez Complex can either be processed on site in the oxide processing facilities or 
transported to the Carlin Complex for refractory ore treatment. 
The Pipeline Mill currently includes crushing, semi-autogenous grind (SAG) mill, ball mill, grind 
thickener, carbon-in-column (CIC) circuit for the grind thickener overflow solution, CIL circuit, 
carbon stripping and reactivation circuits, and a refinery to produce gold doré.  Plant throughput 
can reach 16,300 t/d depending on the hardness of the ore being processed.  The plant is 
permitted for an annual average of 4.9 Mt/a.  
Low-grade oxide material is leached as run-of-mine (ROM) ore on two prepared double-lined 
leach pads.  Pregnant solution from the leach pads is fed to CIC columns for gold recovery.  The 
loaded carbon from the heap leach operation is transported to the mill for gold recovery in the 
carbon elution and electrowinning (EW) circuits and the refinery.  The carbon is also acid-washed 
and regenerated at the mill.  Make-up solutions come from the mill or mine dewatering wells to 
account for evaporative losses and ore saturation requirements. 
Ores that have a CNAA:FA ratio of <50% or preg rob value >40% are transported to Goldstrike 
or Gold Quarry for processing in the roaster or autoclave.  Ore is processed in the roaster followed 
by a CIL circuit or the autoclave followed by a resin-in-leach (RIL) circuit. 
Mill facilities use grinding media, lime, cyanide, and carbon.  The roaster requires oxygen, 
cyanide, lime, antiscalant and sulfur.  The autoclave requires oxygen, lime, resin, antiscalant, and 
thiosulfate.  
Water supply for processing operations is sourced, depending on the facility, from well fields, 
tailings storage facility (TSF) reclaim, storm run-off water, and pit dewatering.  Raw and gland 
water is provided by permitted water wells.  Potable water is provided by permitted water wells 
and supporting treatment and infrastructure facilities.  
The current water sources, assuming similar climate conditions to those experienced by the 
operations in the past, will be sufficient for the LOM plan. 

1.17 Project Infrastructure 

Current major infrastructure at the Cortez Complex includes: 

• Pipeline:  one open pit complex; two waste rock storage facilities (WRSFs); two pit 
backfill areas; the Pipeline Mill for processing mill-grade oxide ore; two heap leach 
facilities; one tailings impoundment; ancillary and support areas; and dewatering 
facilities that include infiltration basins; 

• Cortez Hills:  one open pit; three WRSFs, one heap leach facility; ancillary facilities; 
dewatering system; freshwater reservoir; and underground mine; 

• Cortez:  three open pits; three inactive heap leach facilities; one pit backfill area; four 
WRSFs; one TSF; ancillary facilities; and cross-valley water pipelines to the existing 
Pipeline infiltration basins and process facilities. 

There are no accommodation facilities on site.  Personnel reside in adjacent settlements. 
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Key infrastructure that will be required to support the planned Goldrush mine includes:  mine 
accesses including portals, declines, and inclines; surface dewatering wells and associate pipe 
and pumping infrastructure; rapid infiltration basins; underground dewatering/pumping 
infrastructure; backfill plant; ventilation system; and an electrical distribution network.  A portion 
of the infrastructure required for the Goldrush project will be repurposed from the Cortez Hills 
Open Pit administration complex.  The existing Horse Canyon exploration lay down yard will 
become NGM’s main staging area for the Goldrush surface infrastructure and will become the 
location of the multi-use shop and water treatment plant. 
The Cortez Operations currently have two active TSFs, Cells 1–2 and Cell 4.  Cell 4 is undergoing 
construction of the phase 5 expansion, with an estimated completion date of October 2022, which 
will allow for an ultimate storage capacity of 51 Mt. 
Electrical power is obtained from the grid and generated from the Western 102 and TS power 
plant (which is owned and operated by Nevada Gold Mines) with transmission by NV Energy. 
Power is purchased on a wholesale basis using dedicated buyers.  The current load for the Cortez 
Complex has a peak of 45 MW.  The current transmission line has the capacity for 55 MW, and 
with the addition of capacitors and switching station, the capacity of the line could be increased 
to 78 MW, but for any expansion beyond 78 MW, additional transmission capacity will be required. 
The Goldrush project is expected to require 18 MW of power, which will be sourced from the Wells 
Rural Electric Company.  The operations will use a new 120-kV transmission line and 13.8-kV 
distribution system. 

1.18 Market Studies and Contracts 

No market studies are currently relevant as the Cortez Complex consists of active mining 
operations producing a readily-saleable commodity in the form of doré.  Gold is the principal 
commodity extracted at the Cortez Complex and is freely traded, at prices that are reported daily 
by reputable trading facilities such as the London Metals Exchange. 
Commodity prices used in Mineral Resource and Mineral Reserve estimates are set by Barrick 
as the operator of the NGM JV.  The current gold price provided for Mineral Reserve estimation 
is US$1,200/oz.  The gold price used for Mineral Resource estimation is US$1,500/oz. 
Doré produced by the Cortez Complex is refined under contract.  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. 
The largest in-place contracts other than for product sales cover items such as bulk commodities, 
operational and technical services, mining and process equipment, and administrative support 
services.  Contracts are negotiated and renewed as needed.  Contract terms are typical of similar 
contracts in Nevada that NGM is familiar with. 
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1.19 Environmental, Permitting and Social Considerations 

1.19.1 Environmental Considerations 

NGM maintains an ISO 14001-certified Environmental Management System and implements 
additional operational controls and any prescribed monitoring and reporting requirements.  All of 
these are maintained in compliance with the Environmental Management System.  
The regulatory framework for air quality includes state and federal rules, regulations, and 
standards.  The United States Environmental Protection Agency codifies the air quality framework 
and delegates the Nevada Division of Environmental Protection, Bureau of Air Quality Planning 
and Air Pollution Control to implement and enforce the state and federal rules, regulations, and 
standards.  The Clean Air Act requires the Environmental Protection Agency to establish the 
National Ambient Air Quality Standards for pollutants considered harmful to public health and the 
environment.  These pollutants are referred to as criteria pollutants and include carbon monoxide, 
lead, nitrogen dioxide, ozone, particulate matter 10 µm diameter or less (PM10), particulate matter 
2.5 µm in diameter or less (PM2.5), and sulfur dioxide. 
A primary consideration for water management is the protection of surface water and groundwater 
resources, and the prevention of degradation of waters of the state of Nevada.  The primary 
regulatory instrument for protecting waters of the State from degradation is the Water Pollution 
Control Permit issued by Nevada Division of Environmental Protection–Bureau of Mining 
Regulation and Reclamation.  This zero-discharge permit adopts the design of an engineered 
water management system developed by the mine and approved by Nevada Division of 
Environmental Protection–Bureau of Mining Regulation and Reclamation.  The main parts of the 
system include production wells, conveyance pipelines and channels, storage ponds, and 
infiltration ponds. 
Cultural resource considerations include planning and working within the Programmatic 
Agreement and Section 106 of the National Historic Preservation Act of 1966.  The National 
Historic Preservation Act requires federal agencies to consider the impact of proposed actions on 
historic properties and allow an opportunity for the Advisory Council on Historic Preservation to 
comment on projects before implementation. Cultural resources are defined as any definite 
location of past human activity identifiable through field survey, historical documentation, and/or 
oral evidence.  Cultural resources include archeological or architectural sites, structures, or 
places, and places of traditional cultural or religious importance to specified groups whether or 
not represented by physical remains.  Cultural resources have many values and provide data 
regarding past technologies, settlement patterns, subsistence strategies, and other aspects of 
history.  
Native American traditional values are based on respect, work ethic, spirituality, and quietness. 
The Western Shoshone’s traditional homeland is in relative proximity to the Cortez Mine and 
Goldrush areas which have been used by the Western Shoshone people for at least 1,200 years.  
Consultation with the Native American tribes regarding impacts to National Register of Historic 
Places-eligible prehistoric cultural resource sites is required under Section 106 of the National 
Historic Preservation Act and is ongoing. 
Concerns around eagles are managed under the permit regulations of the Bald and Golden Eagle 
Protection Act managed by the United States Fish and Wildlife Service.  The Bald and Golden 
Eagle Protection Act prohibits the “take” of bald and golden eagles.  Regulations known as the 
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“Eagle Permitting Rule” allow the United States Fish and Wildlife Service to administer a permit 
program allowing for the lawful take of eagles and nests. 
Wildlife resources including aquatic life, migratory birds, big game, small mammals, special status 
wildlife species, and Greater Sage Grouse all occur within the mining and mineral exploration 
areas.  In addition, utilities, infrastructure, roads, livestock grazing, dispersed recreation, and 
wildland fires also occur throughout the areas.  Removal of vegetation, dispersal or displacement 
of local wildlife, and fragmentation of certain wildlife habitats and populations have occurred.  The 
Barrick Bank Enabling agreement provides a mechanism to restore and enhance habitat to benefit 
Greater Sage Grouse and sagebrush ecosystems and generate credits. 
Other environmental considerations for mining and mineral exploration include environmental 
justice, geology, hazardous waste, land use, noise, grazing, recreation, socioeconomics, soils, 
transportation, vegetation, visual resources water resources, and wetlands.  These resources are 
inventoried and studied to determine what the impacts from mineral exploration and mining 
activities will have on the resource. 

1.19.2 Closure and Reclamation Planning 

The approach to closure and reclamation at the site is codified in both federal and state 
regulations and codes.  In general, the site has to be left in a condition that is physically and 
chemically stable and does not contribute to unnecessary and undue degradation, conforms to 
pre-mining land uses, and does not degrade waters of the State.  Nevada reclamation laws govern 
private and public lands in the state via NRS 519A.100.  These laws define reclamation as actions 
that will: 
“. . . shape, stabilize, revegetate or otherwise treat the land in order to return it to a safe, stable 
condition consistent with the establishment of a productive post-mining use of the land and the 
safe abandonment of a facility in a manner which ensures the public safety as well the 
encouragement of techniques which minimize the adverse visual effects.” 
The approach of the site’s closure plan is consistent with the Nevada reclamation permit 
application form that has been determined acceptable to the BLM for their plans of operations in 
accordance with the Memorandum of Understanding between the BLM, the Nevada Division of 
Environmental Protection, and the United States Forest Service.   
NGM has developed a temporary closure plan, a tentative plan for permanent closure, an interim 
closure plan, a reclamation plan and reclamation surety estimate, and a plan for monitoring the 
post-closure stability of the site.  Additionally, at least two years prior to the initiation of closure, 
Barrick must prepare and submit a final permanent closure plan under the terms of the Water 
Pollution Control Permit and the Nevada Administrative Code (NAC) 445A.447. 
The Cortez Complex closure costs are updated each year, with increases or decreases in 
disturbed areas noted and costed; the current cost for NGM to complete rehabilitation and closure 
of the mine according to the calculation model is approximately US$183 million for the entire site.   

1.19.3 Permitting Considerations 

NGM maintains local, state, and federal permits for the operation of exploration, surface mining 
and underground mining.  These permits include air, water, waste, land, and closure activities.  



 

Cortez Complex  
Nevada 

NI 43-101 Technical Report 

    
 

 
March 2022  Page 1-22 

 

Additionally, specific locations cultural and native traditional values, flora, and fauna are 
considered in the permitting process.   
Air quality considerations include the minimization of emissions to maintain overall site point 
source emissions and monitoring. NGM ensures that Nevada’s waters are not degraded by 
operations and that the lands disturbed by mining and exploration are reclaimed to safe and stable 
conditions to ensure a productive post-mining land use.  NGM ensures the safe management of 
solid and hazardous waste and promotes waste reduction, reuse, and recycling.  Risks to the 
environment and communities are identified and avoided, minimized, or mitigated.  Overall, NGM 
strives to reduce direct and indirect effects and impacts to the environment and neighbouring 
communities.  NGM also maintains an obligation register to track permit monitoring and reporting 
requirements along with other social and legal obligations.  Anticipated permitting application 
submittal dates and time frames are developed based on life-of-mine and operational required 
dates.   

1.19.4 Social Considerations 

NGM is a prominent local business that applies industry best practices when it comes to social 
and community engagement standards at each operation.  Stakeholder engagement activities, 
community development projects, and local economic development initiatives all contribute to 
NGM’s Social License to Operate.   
The Cortez Complex operates on lands traditionally inhabited by the Western Shoshone people.  
As a result, NGM puts forth an immense amount of effort to demonstrate respect for indigenous 
cultural resources.  These efforts are reflected in the 2020 Collaborative Agreement between 
NGM and partnering Tribes/Bands, as well as the 2018 Programmatic Agreement that governs 
the consultation process for exploration and mining activities potentially impacting cultural or 
historic resources. 
Furthermore, in 2021, NGM produced a cultural awareness video and training in collaboration 
with these Native American partner Tribes.  The training highlights the history of the Native 
American people in the area, the background of the Native American Affairs department and 
programming, the challenges Native Americans have faced, and the policies and procedures that 
NGM follows regarding the discovery of cultural artifacts.  All NGM employees must complete the 
training annually. This ensures that the workforce is equipped with critical knowledge pertaining 
to the Native American people and their way of life. 
NGM’s Corporate Social Responsibility (CSR) vision is to work together with host communities to 
leave a sustained positive contribution to the regions in which operations reside.  The CSR team 
continues to focus on long-term engagement and has established well-defined programs that 
encourage communication and interaction between NGM and host communities.  CSR envisions 
that communities will benefit from increased economic participation and a strong, diversified, local 
economy.  In addition, CSR ensures that NGM will relinquish its land and liability in a manner that 
is aligned with evolving community expectations and that NGM will be the partner of choice for 
new opportunities.  
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1.20 Capital Cost Estimates 

The capital costs for the Cortez Complex were developed and revised on an annual basis as part 
of the budget cycle.  The capital costs include ongoing sustaining capital as well as capital for the 
expansion for some of the facilities.  The scope of the capital costs for the mine is appropriate. 
Based on only Mineral Reserves, current LOM capital costs for the Cortez Complex are estimated 
to be US$2,019.7 M (on a 100% basis).  The estimate consists of: 

• Sustaining capital:  US$907.3 M; 

• Open pit stripping:  US$462.3 M; 

• Underground development:  US$604.5 M; 

• Capitalized exploration:  US$45.6 M.  
The major capital cost for the open pits will be waste stripping; with additional sustaining capital, 
which consists primarily of equipment replacement capital. 
The major capital costs in the underground mines will include underground mine development at 
Cortez Underground and Goldrush Underground; pre-commercial production capital at Goldrush 
Underground; and capitalized drilling. 

1.21 Operating Cost Estimates 

Based on only Mineral Reserves, the total operating cost has been estimated by the Cortez 
District based on historical costs and assumptions for mining activities over the LOM plan 
presented in this Report that runs from 2022–2042.  The operating costs are appropriate for the 
mining methods and processing. 
Costs on a US$/t basis for total tonnes mined (ore and waste) include: 

• Open pit mining costs: range from US$1.90–2.76/t mined for the remaining open pit 
mine life; 

• Cortez Hills underground mining costs: range from US$59.71–71.91/t mined for the 
remaining underground mine life; 

• Goldrush underground mining costs: range from US$61.16–110.68/t mined for the 
underground mine life. 

Processing costs vary by destination facility: 

• Gold Quarry roaster:  US$32.59/t processed; 

• Goldstrike roaster:  US$19.57/t processed; 

• Cortez mill:  US$9.76/t processed; 

• Cortez leach:  US$2.25/t processed. 
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1.22 Economic Analysis 

Under NI 43-101, producing issuers may exclude the information required for Section 22 
“Economic Analysis” on properties currently in production, unless the technical report includes a 
material expansion of current production.  Barrick is a producing issuer, the Cortez Complex 
mines are currently in production, and a material expansion is not being planned.  NGM has 
performed an economic analysis of the Cortez Complex using the Mineral Reserve estimates 
presented in this Report; results confirm that the outcome is a positive cash flow that supports the 
statement of Mineral Reserves. 

1.23 Risks and Opportunities 

1.23.1 Risks 

The risks associated with the Cortez Complex are generally those expected with open pit and 
underground mining operations and include the accuracy of the resource model, unexpected 
geological features that cause geotechnical issues, and/or operational impacts. 
Other risks noted include:  

• Commodity price increases for key consumables such as diesel, electricity, tires and 
chemicals would negatively impact the Mineral Reserve and Mineral Resource 
estimates;   

• Labor cost increases or productivity decreases could also impact the Mineral Reserve 
and Mineral Resource estimates, or impact the economic analysis that supports the 
Mineral Reserves;   

• Geotechnical parameters used in mine planning are based on geotechnical data 
gathered from exploration drill holes. Unforeseen geotechnical or hydrogeological 
conditions could affect mine planning, affect capital and operating cost estimates due 
to mitigation measures that may need to be imposed, and impact the economic 
analysis that supports the Mineral Reserve estimates; 

• The input assumptions to the cut-off grades used to report the Mineral Reserves 
estimated for the Crossroads open pit include transport costs for that portion of the 
refractory mineralization that would be sent to the Carlin facilities for treatment.  If the 
transport costs are higher than currently forecast, the cut-off grade may need to be 
revised for the portion of the refractory material within the mine plan destined for 
treatment at Carlin.  Such a change may result in a minor decrease in the overall LOM 
cashflow forecasts for the duration of the Crossroads operation; 

• The Mineral Resource estimates are sensitive to metal prices.  Lower metal prices 
could require revisions to the Mineral Resource estimates.  In March 2022, spot gold 
prices were closer to $1,800/oz Au versus the price assumption of $1,500/oz Au used 
in the Mineral Resource estimates; 

• The Goldrush project will require additional environmental studies to address the 
management of the golden eagle.  An eagle take permit will be required for the 
proposed Goldrush project.  Acquisition of such a permit may require mitigation and/or 
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offset actions, which could lead to some additional costs.  The Environmental 
Assessment (EA) for the eagle take permit at Goldrush will be underway in early 2022; 

• Regulatory approval of the Goldrush project is still pending, and is in the National 
Environmental Policy Act (NEPA) process.  If conditions are imposed by the regulators 
as a result of this process, this could impact the project schedule and cost estimates; 

• On-highway transport of ore or concentrate could be impacted by stricter regulations 
on the number of trucks that can be used; 

• Exceedances of permit conditions have historically occurred at certain of the process 
facilities.  Should such exceedances recur, there could be social and regulatory 
impacts to operations, mine plans, and the forecast economic analyses; 

• The long-term reclamation and closure of the Cortez Complex can be appropriately 
managed within the estimated closure timeframes and closure cost estimates; 

• Political risk from challenges to the current state or federal mining laws for permitting 
and taxes. 

1.23.2 Opportunities 

Opportunities include: 

• Conversion of some or all of the Measured and Indicated Mineral Resources (that have not 
been converted to Mineral Reserves) to Mineral Reserves, with appropriate supporting 
studies; 

• Upgrade of some or all of the Inferred Mineral Resources to higher-confidence categories, 
such that such some or all of this material could be used in Mineral Reserve estimation; 

• Higher metal prices than forecast could present upside sales opportunities and potentially an 
increase in predicted Project economics; 

• NGM holds a significant ground package within the Cortez Complex that retains significant 
exploration potential: 
o Exploration potential around current and historical open pits;   
o Potential for new underground operations proximal to the current Mineral Resource and 

Mineral Reserve estimates, with the support of additional studies; 

• Improved processing efficiencies in the Gold Quarry Roaster (Mill 6) with modifications; 

• Mineral Resources are currently estimated for the Robertson project.  Conversion of some 
or all of these Mineral Resources to Mineral Reserves and incorporation into mine planning 
represent Project upside; 

• The 100%-Barrick owned Fourmile property is currently excluded from the NGM JV.  Future 
incorporation of this project into the JV represents upside potential.  
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1.24 Interpretation and Conclusions 

An economic analysis was performed in support of estimation of Mineral Reserves; this indicated 
a positive cash flow using the assumptions and parameters detailed in this Report. 

1.25 Recommendations 

NGM has budgeted US$16.8 million to the Robertson complex for a prefeasibility study, 
geotechnical drilling and environmental permitting.  On completion of this work, there is potential 
to include Robertson in the current LOM plan.  
The QPs concur with the work planned and the estimated budget to complete the study and 
associated works. 
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Figure 2-1: Project Location Plan 

 
Note:  Figure prepared by NGM, 2021. 
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Figure 2-2: Cortez Operations, Major Deposits 

 
Note:  Figure prepared by NGM, 2022. 


