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education, affiliation with a professional association (as defined in NI 43-101) and past relevant 

work experience, I fulfil the requirements to be a `qualified person" for the purposes of NI 43-

101. 

5. I am solely responsible for sections 1, 2, 3, 15, 19, 20, 22, 23, 24, 25 and 27 of this Technical 

Report. I am soley responsible for sub-sections 16.1 to 16.4, 16.8, 16.9, 18.1, 18.3, 21.1.1 to 
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1 9·9/¦¢L±9 {¦aa!w¸ 

1.1 Introduction 

¢Ƙƛǎ ǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘΣ ŘŜǘŀƛƭƛƴƎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ CŜƴƛȄ DƻƭŘ tǊƻƧŜŎǘ όάCŜƴƛȄέ ƻǊ άǘƘŜ tǊƻƧŜŎǘέύ 

Pre-ŦŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ όtC{ύΣ Ƙŀǎ ōŜŜƴ ǇǊŜǇŀǊŜŘ ŀƴŘ ŎƻƳǇƛƭŜŘ ōȅ aƛƴƛƴƎ tƭǳǎ {Φ!Φ/ όάaƛƴƛƴƎ 

tƭǳǎέύ ŀǘ ǘƘŜ ǊŜǉǳŜǎǘ ƻŦ wƛƻн [ƛƳƛǘŜŘ όάwƛƻнέύΣ ŀ ǇǳōƭƛŎƭȅ ƭƛǎǘŜŘ ŎƻƳǇŀƴȅ ǘǊŀŘƛƴƎ ƻƴ ǘƘŜ ¢ƻǊƻƴǘƻ 

Venture Exchange under the trading symbol RIO. The report was prepared according to the 

ƎǳƛŘŜƭƛƴŜǎ ǎŜǘ ƻǳǘ ǳƴŘŜǊ /ŀƴŀŘƛŀƴ {ŜŎǳǊƛǘƛŜǎ !ŘƳƛƴƛǎǘǊŀǘƻǊǎ άCƻǊƳ по-101F1 Technical 

wŜǇƻǊǘέ ƻŦ bŀǘƛƻƴŀƭ LƴǎǘǊǳƳŜƴǘ {ǘŀƴŘŀǊŘǎ ƻŦ 5ƛǎŎƭƻǎǳǊŜ ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύΦ 

The Project was formerly known as the Cerro Maricunga Project. Rio2 formally changed the 

name of the Project on September 17, 2018. The reason for the name change was to simplify 

ǊŜŦŜǊŜƴŎŜ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ ŘƛŦŦŜǊŜƴǘƛŀǘŜ ƛǘ ŦǊƻƳ ƻǘƘŜǊǎ ǘƘŀǘ ǳǎŜ ǘƘŜ ǿƻǊŘ άaŀǊƛŎǳƴƎŀέ ƛƴ 

their project and/or company names. 

¢Ƙƛǎ ƛǎ ŀƴ ǳǇŘŀǘŜ ǘƻ ǘƘŜ нлмп tC{ ŎƻƳǇƛƭŜŘ ōȅ !ǘŀŎŀƳŀ tŀŎƛŦƛŎ DƻƭŘ /ƻǊǇƻǊŀǘƛƻƴ όά!ǘŀŎŀƳŀέύ 

and presents a major change in strategy since that time.  

The reasons for these changes are explained in this document. 

All dollar denominations stated in this report are United States Dollars ($) unless specifically 

stated otherwise. 

This PFS focuses on the development of the Fenix Gold Project on a throughput of 20,000 tpd. 

The primary reason Rio2 has elected to start at this rate of production is to allow for the 

trucking of water from Copiapo, which will expedite and simplify the approval and permitting 

process of the mine. By choosing the option of trucking water to the mine site, the Company 

has reduced the timeline to construction from five years to two years. Once the project is in 

production, the Company will focus on the logistics and timing of constructing the previously 

planned water pipeline from Copiapo (outlined in the 2014 PFS) which will sustain a mining 

rate of up to 80,000 tpd, four times of what is contemplated in this PFS. 

Under the PFS mine plan, the Project will be able to produce for sixteen years with average 

ŀƴƴǳŀƭ ǇǊƻŘǳŎǘƛƻƴ ƻŦ урΣллл ƻȊ ƻŦ ƎƻƭŘ ŦƻǊ ǘƻǘŀƭ [ƛŦŜ ƻŦ aƛƴŜ όά[haέύ ǇǊƻŘǳŎǘƛƻƴ ƻŦ мΦот 

Ƴƛƭƭƛƻƴ ƻȊΦ [ha !ƭƭ ƛƴ {ǳǎǘŀƛƴƛƴƎ /ƻǎǘ όά!L{/έύ ƛǎ ŜǎǘƛƳŀǘŜŘ ŀǘ ϷффтκƻȊΦ ¢ƘŜ tǊƻƧŜŎǘ 

demonstrates strong returns with an after-tax Net Present Value discounteŘ ŀǘ р҈ όάbt±рέύ 

of $121 million and an after-ǘŀȄ LƴǘŜǊƴŀƭ wŀǘŜ ƻŦ wŜǘǳǊƴ όάLwwέύ ƻŦ нтΦп҈ ǳǎƛƴƎ ǘƘŜ ōŀǎŜ ŎŀǎŜ 

gold price of $1,300/oz ($241 million and 44.3% at $1,500/oz gold price). The Project is 

expected to generate average annual after-tax net operating cash flow of $15.1 million with 

cumulative LOM after-tax net cash flow of $222 million. At $1,500/oz gold, the Project would 

average more than $25 million in after-tax net operating cash flow annually and generate 

more than $422 in cumulative after-tax net cash flow over the 16-year mine life. 
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1.2 Property and Location 

The Fenix Gold Project is located in the Maricunga Mineral Belt which is a well-known gold 

mining district that contains over 70 million ounces of gold and hosts the La Coipa and 

Maricunga (formerly Refugio) mines, as well as the Volcan, Caspiche, Lobo Marte and Cerro 

Casale deposits. 

The Fenix Gold Project includes Exploration and Exploitation concessions that partially 

overlap, including overlapping areas; the surface area of the concessions is approximately 

16,050 hectares. 

There are no significant population centres or infrastructure in the immediate vicinity of the 

Project. Small indigenous communities raise crops and livestock in the valleys that drain the 

region, but there is no farming in the immediate vicinity of the Project. 

Chile is an advanced country in terms of mining technology and infrastructure. Copiapo, the 

nearest major city to the Project is located approximately 140 km southwest by major sealed 

and unsealed roads. Copiapo city has an approximate population of 175,162 inhabitants in 

2017 as per the United Nations Statistics Division (http://data.un.org). 

Experienced mining and processing personnel can be sourced from Copiapo, or elsewhere in 

Chile where a generally well-trained and experienced workforce exists. Furthermore, Copiapo 

is a well-established support and logistics centre for mining activities in the region. 

Rio2 is a precious metals exploration and development company with a portfolio of Chilean 

and Peruvian projects including the flagship 100%-owned Fenix Gold Project. Rio2 owns and 

controls the Project through its Chilean subsidiary, Fenix Gold Limitada. The project location 

is shown in Figure 1-1. 

http://data.un.org/
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Figure 1-1: Location Map of the Fenix Gold Project 

1.3 Geology and Mineralization  

Surface mapping, trenching and drilling indicate that gold mineralization at Fenix is confined 

to a NW-SE trending corridor consisting of volcanic rocks that host large breccia complexes 

bounded by fault structures. The strike extension of mineralization is 2.5 km in NW-SE 

direction, up to 600 m in NE-SW direction and to depths of 600 m. The mineralization remains 

open at depth and to the east.  

Three mineralized zones have been defined, based on gold distribution, in trenches, outcrops 

and drill holes. The zones are named Fenix North, Fenix Central and Fenix South. 

Gold mineralization is disseminated and is most strongly associated with black banded quartz 

ǾŜƛƴƭŜǘǎ ό..±ύΦ ¢ƘŜ ōŀƴŘƛƴƎ ƛƴ ..±Ωǎ ƛǎ ŘǳŜ ǘƻ ǾŀǊƛŀōƭŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ ǘƛƴȅ Ǝŀǎ ƛƴŎƭǳǎƛƻƴǎ 

and very fine magnetite aligned parallel to the veinlet margins. Sulphides are rare in the 

deposit, typically accounting for <0.1 wt% and are primarily pyrite. 

The deposit has been classified by Greg Corbett based on mineralogy and hydrothermal 

assemblage as Epithermal Low Sulphidation type deposit. 
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1.4 Exploration 

The Project has been rigorously explored by trenching, mapping, geophysics and drilling over 

eight stages during the years 2008-2017 by Atacama. Rio2 completed a small infill drill 

program (7,066 m RC) and some check superficial mapping and sampling in 2018/19. 

Exploration drilling consists of 91 diamond drill holes (DDH) totalling 31,047.21 m, and 293 

reverse circulation (RC) drill holes totalling 84,500.55 m. 

There has been very limited exploration of any kind outside the known mineralization 

footprint. 

1.5 Mineral Resource Estimate 

The Mineral Resource Estimate (MRE) has been updated to include a 39 hole (7,066 m) RC 

drill program completed in 2018/19, and surface channel sampling. For the first time, the 

updated MRE is based on a 3-D geological model. 

The additional data, new geological model and revised modelling parameters have had no 

material effect on the combined Measured and Indicated resources when compared to the 

2014 PFS. This suggests that the resource estimate is robust for bulk mining. 

Inferred resources have increased markedly from the 2014 PFS. Inferred resources have been 

projected up to 150 m from the base of drilling, in line with ranges demonstrated in gold 

variograms. 

Resources presented in Table 1-1 are constrained within a $1,500/ounce optimized open pit.  

Table 1-1: Resource Statement for the Fenix Gold Project, 0.15 g/t Au Cut-off Grade 

Resource Classification Million Metric Tons Grade Au g/t Au Ounces (x1000) 

Measured 122.4 0.41 1,630 

Indicated 288.3 0.36 3,355 

Total Measured + Indicated 410.7 0.38 4,985 

Inferred 136.6 0.32 1,388 

 

1. Mineral Resources reported is inclusive of mineral reserves. 

2 Table 1-1 ƛƴŎƭǳŘŜǎ ŀƭƭ aŜŀǎǳǊŜŘΣ LƴŘƛŎŀǘŜŘΣ ŀƴŘ LƴŦŜǊǊŜŘ wŜǎƻǳǊŎŜǎ ŎƻƴǘŀƛƴŜŘ ǿƛǘƘƛƴ ǘƘŜ άwŜǎƻǳǊŎŜ tƛǘέΣ ǿƘƛŎƘ ǊŜǇǊŜǎŜƴǘǎ 

the test for eventual extraction applied. 

3. Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. There is no certainty that 

all or any part of the Mineral Resources estimated will be converted into Mineral Reserves. 

4. Mineral Resources are reported in accordance with Canadian Securities Administrators (CSA) National Instrument 43-101 

(NI 43-101) and have been estimated in conformity with generally accepted Canadian Institute of Mining, Metallurgy and 

Petroleum (CIM) "Estimation of Mineral Resource and Mineral Reserves Best Practices" guidelines. 

5. Mineral resource tonnage and contained metal have been rounded to reflect the accuracy of the estimate, and numbers 

may not add due to rounding. 



 
 Amended and Restated Pre-feasibility 

Study for the Fenix Gold Project 

 

D E F I N E   |  P L A N |  O P E R A T E 13 

 

6. The quantity and grade of reported Inferred resources have lower confidence than Indicated or Measured mineral 

Resources, primarily due to lower amounts of drilling.  However, it is reasonably expected that the majority of Inferred Mineral 

Resources could be upgraded to Indicated Mineral Resources with continued exploration. 

1.6 Mineral Reserve 

The Mineral Reserve estimate is shown in Table 1-2 and is effective as of August 15, 2019. 

Mineral Reserves reported as in-situ dry million tonnes, are based on a cut-off grade of 0.24 

g/t Au and include 3% mining dilution and 97% mining recovery. 

Table 1-2: Mineral Reserves (Mining Plus, 2019) 

Reserve Category 
Million 
Tonnes 

Grade  
Au g/t 

Contained Ounces 
Au x1000 

Recoverable Ounces 
Au x1000 

Proven 53 0.52 866 650 

Probable 63 0.47 962 722 

Proven and Probable 116 0.49 1,828 1,372 

 

The Mineral Reserve Statement contains the total minable reserve for the deposits described 

in Section 15.1. The Mineral Reserve passed an economic test conducted on the production 

schedule. The results of the economic analysis are shown in Section 22. 

1.7 Mineral Processing and Recovery Methods 

Mineral Processing 

High-grade ore will be crushed to a P80 size of 4 inches via a single stage Gyratory crusher 

with lime dosing occurring before the crushed ore is fed to a stockpile. Crushed ore will re-

handled and trucked from the crushed ore stockpile to the leach pad. Agglomeration of 

crushed ore is not required. 

Low-grade ore will be mined and stockpiled for crushing and leaching in later years. 

Processing operations will treat the solutions from the heap leach facility operating in a new 

ADR (adsorption, desorption and refining) plant capable of treating 20,000 tpd of ore to pad 

or 1,058 cubic meters per hour of pregnant solution to produce doré bars. The plant layout is 

designed to be upgradeable to 40,000 tpd and 80,000 tpd respectively. 

Processing costs are estimated at $4.10 per tonne treated over the current life of mine, which 

includes water purchase, and water transport costs. 

Recovery Methods 

The leach pad area will be prepared and covered with an impermeable liner. Corrugated, 

perforated drainage piping will be laid on the liner for collection of the pregnant leach 

solution. A protective layer of finely crushed, permeable ore will be placed on top of the liner 
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to prevent damage from the mobile equipment and during ore loading. The ore will be 

stacked on the pad in 10m lifts. 

The heap leach pad is located 4 km from the pit, at an elevation of 4,376 m above sea level. 

The pad will be developed in four stages with a stacking volume for Stage 1 of 10.3 Mt; 30.6 

Mt for Stage 2; 27.7 Mt for Stage 3 and 60.7 Mt for the final stage. The total pad capacity will 

be 129 Mt. The irrigation system will uniformly apply cyanide solution directly onto the 

levelled surface of the leach pile through a drip irrigation system, at an irrigation rate of 10 

L/hm2 with an irrigation cycle of 90 days. 

Two stockpiles have been planned for storing the low-grade ore between years 1 and 12 with 

a total required capacity of 25.7 Mt. From years 13 to 17 low-grade ore will be recovered from 

the stockpile and taken to the crusher. 

The percolation rate through the heap will depend on the viscosity and specific gravity of the 

solution, the mineral void space, the percentage of fines, mineral affinity for the solution and 

air entrapment. 

Once the heap is irrigated and the ore reaches the absorption moisture, the gold rich solution 

will drain to the lowest part of the pad and then into the pregnant leach solution (PLS) pond 

before being pumped to the ADR processing plant. 

1.8 Infrastructure 

The Fenix Gold Project requires significant infrastructure for the mining and processing. The 

infrastructure includes roads, power supply, water supply, workshops, warehouses, offices, 

laboratories, site establishment, camp and other facilities as shown in Figure 1-2. 

Power 

The power supply for the Project will be generated via diesel generators. Three generators, 

two in continuous operation and one on standby, will be installed in the power plant located 

in the ADR plant. There will also be two generators installed at the crusher, which will also 

supply power to the mine workshops. 

Grid power is located within 25 km of the mine site and connection to the grid will be 

considered as the Fenix Gold Mine is expanded. 

Water 

The 20,000 tpd project requires a water supply of up to 24 l/s. The Fenix Gold Project has 

ŀŎŎŜǎǎ ǘƻ ǿŀǘŜǊ Ǿƛŀ ŀ ŎƻƴǘǊŀŎǘ ǎƛƎƴŜŘ ǿƛǘƘ !Ǝǳŀǎ /ƘŀƷŀǊ {Φ!Φ όά!Ǝǳŀǎ /ƘŀƷŀǊέύΣ ǘƘŜ ƳŀƧƻǊ 

water supplier to the town of Copiapo, to supply up to 80 l/s of treated town wastewater 

from its Piedra Colgada treatment facility located to the north of Copiapo. The original plan, 

outlined in the 2014 PFS, was to build a pipeline with associated power line from the Aguas 
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Chañar facilities to Fenix Gold along the existing main road, international road CH31, from 

Copiapo to Argentina, which passes within 20 km of the Project. This plan is still being 

considered for the future expansion of the Project, discussions are ongoing with 

infrastructure companies who are interested and able to finance and build the pipeline, and 

other mining companies who may wish to share in the benefit of the pipeline project. The 

capital costs, operating costs and cost of water for the larger water solution are set out in the 

2014 PFS. 

The water for the 20,000 tpd project will be transported by 30 tonne capacity water tankers, 

loading from the Aguas Chañar facility and discharging to the process plant located at the 

Project, a distance of approximately 158 km. 

Estimated water costs are $1.56 per tonne of ore processed for the first four years of 

production then decrease to $1.51 per tonne for the remaining life of the project. The water 

cost includes the purchase price and transportation of the water to site. 

The Company is currently reviewing a number of additional water options involving 

permitted, unused water rights, which are closer to the planned mining operations with the 

objective of improving the economics of the water supply to the Project. 

 

Figure 1-2: Key Infrastructure Facilities 
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1.9 Capital and Operating Cost Estimates 

Capital and operating costs for the Fenix Gold Project were developed based the mine plan, 

production schedule, process plant design, and required infrastructure. The capital costs were 

estimated based on designs for the infrastructure, including, equipment, materials, labour, 

and services required for the construction and implementation of the various components. 

Operating costs were estimated for equipment, labour, materials, power, supplies, fuel, with 

supporting costs from consultants and potential suppliers to operate the mine and plant as 

designed.  

The capital and operating cost estimates have been prepared by HLC Ingeniería y 

Construcción (HLC), Anddes Asociados (Anddes), STRACON and Rio2. 

Capital and operating costs are presented in Table 1-3 and Table 1-4. 

Table 1-3: Capital Cost Summary 

Area Capex $M Sustaining $M Total $M 

Mining 8.58 0.85 9.43 

Process Plant 35.37 16.27 51.64 

Civil Construction 41.18 44.09 85.27 

Contingency 14.23 13.81 28.04 

Owner costs 11.84 4.57 16.41 

Closure Costs   15.4 15.4 

Total 111.2 95 206.2 

 

Table 1-4: Summary of Operating Costs 

Area LOM Cost ($M) US $/t ore 

Mining 505.8 4.4 

Processing 467.2 4.1 

G&A 228.6 1.99 

Off-site Overhead 41.5 0.36 

Gold Sales, Insurance, Legal and Social 27.4 0.24 

Royalty 1.3 0.01 

Total 1271.8 11.1 

 

1.10 Economic Analysis 

The financial evaluation presents the determination of the net present value (NPV), payback 

period (time in years to recapture the initial capital investment), and the internal rate of 

return (IRR) for the project. Annual cash flow projections were estimated over the life of the 

mine based on the estimates of capital expenditures, production cost, and sales revenue. 

Revenues are based on the gold production. 
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The cash cost summary and the financial analysis results are presented in Table 1-5 and Table 

1-6 respectively. 

Table 1-5: Cash Cost Summary 

Description Million $ $/Oz Au*  

Mining 505.8 368.8 

Processing 467.2 340.6 

G&A 228.6 166.7 

Off-site Overhead 41.5 30.3 

Gold Sales, Insurance, Legal and Social 27.4 20 

Royalty 1.3 1 

Total 1271.8 927.4 

                                                                           *$/Oz Gold recovered 

Table 1-6: Financial Analysis Results 

Million $ After Tax Pre Tax 

NPV @ 0% 222 305 

NPV @ 5% 121 168 

After-tax IRR 27.40% 31.90% 

Payback Years 4.3 3 

 

1.11 Conclusions 

The following conclusions have been made: 

¶ The Fenix Gold Project has a 16 year LOM and will produce 1.37M ounces of gold with 

strong economic returns: 

o LOM AISC of $997/Oz. 

o After-tax NPV5 of $121M using a base case gold price of $1300/Oz. 

o After-tax IRR of 27.4% using a base case gold price of $1300/Oz. 

o The project is expected to generate annual after-tax profits of $15.1M. 

o Cumulative LOM after-tax net cash flow of $222M. 

¶ The use of trucked water in place of a piped water supply offers the following 

advantages when compared to the 2014 FS: 

o Reduced permitting time. 

o Reduced timeline to production. 

o Reduced CAPEX requirements. 

¶ The mine design allows for a reconfiguration and upscaling of mine operations if a 

piped water supply becomes available. 

¶ The identification of alternative water supplies closer to mine operations offers the 

potential to reduce operating costs and improve project economics. 
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¶ Connection to the Chilean power network (SIC) could potentially improve project 

economics. 

¶ The plant is designed for easy upscaling from 20,000 tpd to 40,000 tpd and 80,000 tpd. 

¶ Gold recovery of 75% is achievable with simple processing; ore crushed to a P80 size 

of 4 inches via a single stage Gyratory crusher with lime dosing prior to placement on 

the leach pad. 

1.12 Recommendations 

These are the recommendations for further work in order to advance to the next phase of 

developing the project and prepare for a full construction decision for the 20,000 tpd starter 

project Rio2. 

Recommendations are estimated to cost $3.54M to complete (Table 1-7): 

Table 1-7: Estimated cost to complete Recommendations 

Item Estimated Cost $M 

Complete EIA including studies 1.20 

Complete Mechanical and Electrical Engineering 1.00 

Investigate Connection to SIC 0.02 

Geotechnical Drilling and design 0.60 

Condemnation Drilling 0.35 

Optimise Mine Schedule 0.02 

Model Mg Distribution 0.01 

Column Leach Testing of P80 4" 0.15 

Mineralogical Analysis of Head Samples 0.02 

Trade-off Study Truck v Conveyor to move ore to 
stockpile 

0.02 

Production scale pilot tests of run of mine ore (ROM)  0.15 

Total 3.54 

 

1.12.1 General 

¶ Complete environmental baseline studies and commence the Environmental Impact 

Study (EIA) presentation process. 

¶ Complete the hydrological and geochemical study required for the EIA. 

¶ Complete mechanical, electrical and geotechnical engineering for all the components 

of the project to the level adequate to apply for the relevant permits. 

¶ Maintain and enhance relationships with relevant social and community groups 

throughout the EIA process. 

¶ Plan for a phase of trial mining. 
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1.12.2 Engineering  

¶ Continue to refine the civil engineering plans for the waste dump, process, heap leach 

and stockpile areas to level of construction ready. 

1.12.3 Water 

¶ Continue to review water supply options; new water sources offer the potential to 

provide time and cost savings and improve project economics, and the potential to 

expand the project. 

¶ Continue discussions with Trends Industrial SA on their ENAPAC Project to build a 

desalination plant and a pipeline from the coast to partner mining projects.  

1.12.4 Power Supply 

¶ Investigate the potential to connect the Project to the Chilean power grid (SIC). 

1.12.5 Mining 

¶ Complete a geotechnical drilling program and study to confirm pit design parameters. 

¶ Complete condemnation drilling in pad and waste dump footprints. 

¶ Optimize mine planning and scheduling in order to improve costs. 

¶ Optimization of waste dump, pad and stockpiling distances. 

¶ Define the terms of the proposed mining alliance agreement. 

¶ Source quotes for supply for diesel and explosives. 

1.12.6 Mineral Processing  

¶ Model Magnesium (Mg) distribution to understand lime consumption. 

¶ Undertake a column leach test campaign on mineral crushed to a Pул ǎƛȊŜ ƻŦ пέ ŦǊƻƳ 

Fenix North, Fenix Central and Fenix South to optimize gold recovery and reagent 

consumption in order to better define the metallurgical properties of each zone. 

¶ It is recommended to carry out the mineralogical analysis on the remaining head 

samples from the KCA 2017 Fenix South leach tests to determine if chalcocite or other 

cyanide soluble copper minerals are present or if there are other causes for the higher 

refractory behaviour. 

¶ For tests with the Fenix South material, copper extraction should be measured at the 

same frequency as the gold extraction to determine if there is any correlation between 

the two. 

¶ Undertake geotechnical laboratory testing of leached ore samples taken after column 

tests are completed to better understand geotechnical properties such as shear 

strength and permeability. 
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¶ Mineralogical analyses to be carried out on the head samples at the start of the tests 

and the residues at the end of the tests. 

¶ The Mine Plan currently shows trucking ore from the crusher to the leach pad. A trade 

off study for Trucking from Crusher stockpile vs Conveyor system to Pad needs to be 

completed.  This trade off study should consider the re-handle of the future stockpile 

material to the Pad also. 

¶ Production scale pilot tests of Run of MƛƴŜ όάwhaέύ ƳŀǘŜǊƛŀƭ ŦƻǊ ǊŜŎƻǾŜǊƛŜǎ ƛƴ ǘƘŜ ŦƛǊǎǘ 

year of mine production to determine the cost benefit of crushing vs ROM. 

¶ Obtain formal process plant reagent quotes from suppliers. 

¶ Continue to develop engineering solutions to manage the impact of the climatic 

conditions, specifically cold weather and high winds, on the operation of the leach pad 

and the ADR Plant. 

¶ During the production scale pilot tests and future column tests quantify the as mined 

ƳƻƛǎǘǳǊŜ ŎƻƴǘŜƴǘ ŀǎ ŀ ǇŜǊŎŜƴǘŀƎŜ ƻŦ wha ŀƴŘ пέ ŎǊǳǎƘŜŘ Ƴŀǘerial. During these tests 

measure and capture the saturation percentage required for solution to percolate 

ǘƘǊƻǳƎƘ ǘƘŜ ƳƛƴŜǊŀƭΣ ǿƘƛŎƘ ǿƛƭƭ ƘŜƭǇ ŎƻƴŦƛǊƳ ǘƘŜ ǿŀǘŜǊ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ άǿŜǘǘƛƴƎέ 

mineral, also conduct tests on leached material to capture the residual moisture 

percentage retained in the mineral. 

¶ Undertake evaporation measurements in the Pad location to confirm the evaporation 

rate that should be applied to the Leach Pad Water Balance. 
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2.1 Purpose of the Technical Report 

This Technical Report has ōŜŜƴ ǇǊŜǇŀǊŜŘ ŦƻǊ wƛƻн [ƛƳƛǘŜŘ όάwƛƻнέύΣ ŀ ǇǳōƭƛŎƭȅ ƭƛǎǘŜŘ ƳƛƴŜ 

ŘŜǾŜƭƻǇƳŜƴǘ ŎƻƳǇŀƴȅ ƭƛǎǘŜŘ ƻƴ ǘƘŜ ¢{· ±ŜƴǘǳǊŜ 9ȄŎƘŀƴƎŜ ǳƴŘŜǊ ǘƘŜ ǘǊŀŘƛƴƎ ǎȅƳōƻƭ άwLhέΦ 

The Technical Report is an updated Pre-feasibility Study (PFS) for the Fenix Gold Project 

(previously Cerro Maricunga Project) and was prepared according to the guidelines set out 

ǳƴŘŜǊ /ŀƴŀŘƛŀƴ {ŜŎǳǊƛǘƛŜǎ !ŘƳƛƴƛǎǘǊŀǘƻǊǎ άCƻǊƳ по-млмCм ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘέ ƻŦ bŀǘƛƻƴŀƭ 

LƴǎǘǊǳƳŜƴǘ {ǘŀƴŘŀǊŘǎ ƻŦ 5ƛǎŎƭƻǎǳǊŜ ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύΦ 

The updated MRE for the Project is approximately 1.6 million ounces (oz) of gold in the 

Measured at the grade of 0.41 g/t, approximately 3.4 million oz of gold in the Indicated 

category at the grade of 0.36 g/t and approximately 1.4 million oz of gold in the Inferred 

category at the grade of 0.32 g/t constrained within a $1,500 gold price pit shell. The mineral 

resource remains open at depth and along strike. 

This PFS is strategically focused on an optimally configured mine plan which will facilitate the 

shortest possible timeline to construction/production, a lower initial capex, higher grades 

initially being mined, and a lower initial strip ratio as compared with the 2014 PFS. The PFS 

focuses on a low-cost heap leach gold mine that will produce 1.37 million oz of gold. 

The PFS cƻƴǘŜƳǇƭŀǘŜǎ ƳƛƴƛƴƎ ƻǊŜ ŀǘ ŀ ǊŀǘŜ ƻŦ нлΣллл ǘƻƴƴŜǎ ǇŜǊ Řŀȅ όάǘǇŘέύ ǿƛǘƘ ǿŀǘŜǊ ŦƻǊ 

the project trucked from Copiapo. This compares with the ore mining rate of the 2014 PFS, 

which was a constant 80,000 tpd with water for the project being piped from Copiapo. To 

maximize cash flow, high-grade ore will be placed on the leach pad during the initial 13 years 

of production and low-grade ore will be stockpiled for leaching in the subsequent 3 years of 

production giving a total mine life of 16 years. Average annual gold production during the first 

13 years will be 93,000 oz and 50,000 oz during the final 3 years of production as stockpiled 

ore is being crushed and leached. 

With a large mineralized resource and potential for resources to grow through further drilling, 

there remains considerable opportunity to increase annual production and extend the mine 

life of the Fenix Gold Project. Timing to increase production will depend on transporting a 

greater volume of water via a pipeline, alternative water solutions closer to the project and 

changes to the gold price during the initial years of production. 
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2.2 Qualified Persons 

The Qualified Persons (QP) responsible for each section of the Technical Report is given in 

each of their respective certificates. 

Anthony Maycock (QP) visited the Fenix Gold Project on April 22, 2019 and reviewed the 

mineralization and core at the core yard, corresponding to three main zones in the deposit, 

to ensure representivity of this material used for all metallurgical works. 

Raul Espinoza (QP) visited the Fenix Gold Project on May 14, 2019 and reviewed the proposed 

surface layout of open pits and proposed location of mining facilities to ensure that costing 

applied in this report is both realistic and reliable. 

Denys Parra (QP) visited the Fenix Gold Project on December 4th, 2018 and reviewed 

proposed locations for waste dumps, leach pad and surface infrastructure to ensure suitability 

for proposed works as outlined in this report. 

Greg Corbett (QP) visited the Fenix Gold Project between the 15th to the 19th of February 

2019. Two days was spent at the project reviewing outcropping mineralization, and three days 

was spent in the core yard reviewing diamond drill core, logging protocols, detailed 

mineralogy and textural evidences to support a low sulphidation generic model for the 

project. 

Andres Beluzan (QP) visited the Fenix Gold Project on the 25th and 26th March 2019. He 

reviewed drilling and sampling protocols on site and the logging and sampling integrity at the 

core yard. 
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2.3 Effective Dates 

The effective date of this report is August 15, 2019. 

2.4 Frequently Used Acronyms, Abbreviations, Definitions, and Units of Measure 

Frequently Used Acronyms are listed in Table 2-1. 

All currency is reported in United States Dollars ($). 

All coordinates are reported are as UTM PSAD, Zone 19S. 

Table 2-1: Technical Terms and Abbreviations 

Abbreviation Description  

$ United States Dollar 

$M Millions of United States Dollars 

% Percentage 

AAS Atomic Absorption Spectrometry 

ADR Adsorption, Desorption, Recovery 

Ag Silver 

AISC All in Sustaining Costs 

As Arsenic 

Au Gold 

BM Block Model 

CAPEX Capital Expenditure 

Cu Copper 

d Day 

DDH Diamond Drill Hole 

DIA "Declaración de Impacto Ambiental" (Environmental Impact Statement) 

ENAMI "Empresa Nacional de Minería" 

EW Electro winning 

FeOx lron Oxides (Collectively) 

ft  Foot 

g Gram 

ha Hectare 

Hg Mercury 

hr Hour 

HR Host Rock 

IRR Internal Rate of Return 

K/Ar Potassium / Argon Geochronology 

kg Kilogram 

Kg/bcm Kilogram per bank cubic meter 

km Kilometer 

koz Thousands of ounces 

ktpd kilotonnes per day 

l Litres 
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Abbreviation Description  

lb Pound 

m Meter 

m2 Square meter 

m3 Cubic meter 

masl Meters Above Sea Level 

Max Maximum Value 

Mg Magnesium 

Min Minimum Value 

mm Millimetre 

MMB Maricunga Mineral Belt 

Moz Million ounces 

Mt Million tonnes 

Mt Million Tonnes 

Mtpa Million tonnes per annum 

Wh/t Watt Hour per tonne of mineral 

NPV Net Present Value 

NPV5 Net Present Value discounted at 5%  

OK Ordinary Kriging 

OPEX Operational Expenditure 

oz Ounce 

PEA Preliminary Economic Assessment 

PFS Pre-feasibility Study 

PLS Pregnant Leach Solution 

ppb Parts per billion 

ppm Parts per million 

QA Quality Assurance 

QC Quality Control 

RC Reverse-Circulation Drilling Method 

ROM Run of Mine 

RQD Rock-Quality Designation 

SEIA "Sistema de Evaluación de lmpacto Ambiental" 

SIC Chilean Power Grid for the Central Zone 

t Tonne 

t ppt Tonnes of precipitates 

tpd Tonnes per day 

wt%  Weight percentage 

x1000 Multiple of 1000 

yr Year 

Zn Zinc 
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3 w9[L!b/9 hb h¢I9w 9·t9w¢{ 

The Qualified Persons (QP´s) responsible for this report have relied upon the following 

information provided to them by the issuer (Rio2) concerning, legal, political, environmental, 

and tax matters relevant to this technical report. 

3.1 Land Tenure 

The QPs have not reviewed the land tenure, nor independently verified the legal status, 

ownership of the Project area or underlying property agreements. 

Rio2 has provided information with respect to Land Tenure used in Section 4 of this technical 

report. The QPs have fully relied upon, and disclaims responsibility for information provided 

with respect to Land Tenure. 

3.2 Environmental Liabilities and Permits Acquired 

Rio2 has contracted Mineria y Medio Ambiente Limitada (MYMA) to support the 

environmental permitting needs of Fenix Gold Project. MYMA has extensive experience 

elaborating environmental studies for the mining sector in Chile. 

The QPs have fully relied upon, and disclaims responsibility for, information derived from the 

above mentioned document.  Information from this letter has been used in Section 4 of this 

technical report. 

¶ Mineria y Medio Ambiente Limitada (MYMA), 2019, Fenix Gold Drilling, Environmental 

Impact Statement (DIA by its Spanish acronym) ς άCŜƴƛȄ DƻƭŘ 5ǊƛƭƭƛƴƎέΣ !ǇǊƛƭ нлмфΦ 

3.3 Environmental Studies, Permitting, and Social or Community Impact 

Information from the below mentioned documents has been used in Section 20 of this 

technical report.  The QPs have fully relied upon, and disclaims responsibility for, information 

derived from the below mentioned documents. 

¶ Atacama Pacific, 2011, Impact DeŎƭŀǊŀǘƛƻƴ ό5L!ύ ǘƛǘƭŜŘ άaƛƴƛƴƎ 9ȄŀƳƛƴŀǘƛƻƴ /ŜǊǊƻ 

aŀǊƛŎǳƴƎŀέΣ нлммΦ 

¶ Mineria y Medio Ambiente Limitada (MYMA), 2019, Fenix Gold Drilling, Environmental 

Impact Statement (DIA by its Spanish acronym) ς άCŜƴƛȄ DƻƭŘ 5ǊƛƭƭƛƴƎέΣ !ǇǊƛƭ нлмфΦ 

¶ Mineria y Medio Ambiente Limitada (MYMA), 2019, Draft content for the 

environmental baseline (EIA), 2019. 
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3.4 Depreciation and Taxes 

Rio2 has engaged Guerrero Olivos (Av. Vitacura 2939, Piso 12, Las Condes, Santiago) for 

specific depreciation and taxation advice. 

The QPs have fully relied upon, and disclaim responsibility for, information provided by 

Guerrero Olivos.  Information with respect to depreciation and taxes has been used in Section 

22 of this technical report. 
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4.1 Location 

¢ƘŜ CŜƴƛȄ DƻƭŘ tǊƻƧŜŎǘ όtǊƻƧŜŎǘύ ƛǎ ƭƻŎŀǘŜŘ ƛƴ /ƘƛƭŜΩǎ LLL wŜƎƛƻƴ ό!ǘŀŎŀƳŀύ ŀƴŘ ƛƴ ǘƘŜ aŀǊƛŎǳƴƎŀ 

Mineral Belt (MMB), a well-known mining district with a history of mining and a gold 

endowment of over 70 million ounces. MMB hosts the La Coipa and Maricunga mines, and 

the Volcan, Caspiche, Lobo Marte and Cerro Casale deposits. The Atacama Region benefits 

from an experienced mining workforce, support from mining equipment suppliers and 

professional and technical consultants. 

The Pan-American Highway and the provincial road network connect the Project to the Pacific 

hŎŜŀƴ ǇƻǊǘǎ ŀǘ !ƴǘƻŦŀƎŀǎǘŀ ŀƴŘ /ƻǉǳƛƳōƻΦ /ƘƛƭŜΩǎ ŎŜƴǘǊŀƭ ǇƻǿŜǊ ƎǊƛŘ ǇŀǎǎŜǎ ǿƛǘƘƛƴ нр ƪƳ ƻŦ 

the property. 

The Project is approximately 117 km (straight-line) northeast of Copiapo City (III Region 

Capital) and is approximately 50 km west of Chile´s border with Argentina. The Project is 

located along the western flanks of the Chilean Andes at a mean elevation of approximately 

4,200 m (Figure 4-1). 

Copiapo is in the Atacama Desert and receives little annual rainfall (12 mm per year). The 

population of Copiapo as of 2017 was approximately 175,162 inhabitants. Copiapo has a 

diversified economy, but mining is the largest economic activity. 

The Fenix Gold Project is centred at latitude 27°0'7.00"S and longitude 69°12'58.00"W; 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ нл ƪƳ ǎƻǳǘƘ ƻŦ YƛƴǊƻǎǎ DƻƭŘΩǎ [ŀ /ƻƛǇŀ !ǳ-Ag mine (currently on standby), 60 

ƪƳ ƴƻǊǘƘ ƻŦ YƛƴǊƻǎǎΩǎ aŀǊƛŎǳƴƎŀ DƻƭŘ aƛƴŜ όŎǳrrently on residual leaching) and 40 km north 

ƻŦ IƻŎƘǎŎƘƛƭŘΩǎ ±ƻƭŎŀƴ DƻƭŘ tǊƻƧŜŎǘΦ 
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Figure 4-1: Fenix Gold Project Location 

4.2 Land Tenure 

Mining concessions in Chile are classified as Exploration or Exploitation concessions. 

The Fenix Gold Project includes Exploration and Exploitation concessions that partially 

overlap, including overlapping areas; the surface area of the concessions is approximately 

16,050 hectares. The Exploration and Exploitation concessions that form the Fenix Gold 

Project are summarized in Table 4-1, Table 4-2 and Figure 4-2. 

Chile´s mining laws state that: 

¶ Mining concessions can be held in perpetuity provided that the appropriate annual 

payments have been made. 

¶ There is no requirement for a property to commence mining within a specified period. 

¶ There is no requirement to reduce the size of a concession over time. 

Annual payments to maintain the Project in good standing are up to date. The annual cost to 

maintain the Project concessions is approximately $78,000. 
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Table 4-1: Fenix Gold Project ς Exploration Concessions 

Concession Type Hectares 

Maricunga II 3 Exploration 300 

Maricunga II 4 Exploration 300 

Maricunga II 5 Exploration 300 

Maricunga II 6 Exploration 300 

Maricunga II 7 Exploration 300 

Maricunga II 8 Exploration 100 

Maricunga II 9 Exploration 100 

Maricunga II 10 Exploration 100 

Maricunga II 11 Exploration 100 

Maricunga II 12 Exploration 100 

Maricunga II 13 Exploration 300 

Maricunga II 22 Exploration 300 

Maricunga II 23 Exploration 200 

Maricunga II 24 Exploration 200 

Maricunga II 25 Exploration 300 

Maricunga II 26 Exploration 300 

Maricunga II 27 Exploration 140 

Maricunga II 28 Exploration 51 

Maricunga II 30 Exploration 285 

Maricunga II 31 Exploration 300 

Maricunga II 32 Exploration 300 

Maricunga II 33 Exploration 300 

Maricunga II 34 Exploration 300 

Maricunga II 35 Exploration 300 

Maricunga II 36 Exploration 300 

Maricunga II 37 Exploration 160 

Maricunga II 39 Exploration 300 

Maricunga II 40 Exploration 300 

Maricunga II 41 Exploration 300 

Maricunga II 42 Exploration 300 

Maricunga II 43 Exploration 300 

Maricunga II 44 Exploration 300 

Maricunga II 45 Exploration 300 

Maricunga II 46 Exploration 300 

Maricunga II 47 Exploration 300 

Maricunga II 48 Exploration 300 

Maricunga II 49 Exploration 300 

Maricunga II 50 Exploration 200 

Mónica III 2 Exploration 200 

Mónica III 3 Exploration 300 

Mónica III 4 Exploration 200 

Mónica III 5 Exploration 200 

Mónica III 6 Exploration 160 

Mónica III 7 Exploration 160 
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Concession Type Hectares 

Mónica III 9 Exploration 300 

Mónica III 10 Exploration 90 
 Total 11,146 

 

Table 4-2: Fenix Gold Project - Exploitation Concessions 

Concession Type Hectares 

Cerro Maricunga 1 1/17 Exploitation 170 

Maricunga 14 1/10 Exploitation 100 

Maricunga 15 1/10 Exploitation 100 

Maricunga 16 1/10 Exploitation 100 

Maricunga 17 1/10 Exploitation 100 

Maricunga 18 1/10 Exploitation 100 

Maricunga I 1, 1/60 Exploitation 279 

Maricunga I 2, 1/60 Exploitation 300 

Maricunga I 19, 1/60 Exploitation 290 

Maricunga I 20, 1/60 Exploitation 300 

Maricunga I 21, 1/60 Exploitation 300 

Maricunga I 27, 1/60 Exploitation 60 

Maricunga I 28, 1/60 Exploitation 30 

Maricunga I 29, 1/60 Exploitation 178 

Maricunga I 38, 1/60 Exploitation 297 

Mary 4 1/30 Exploitation 300 

Mary 5 1/20 Exploitation 200 

Mary 6 1/30 Exploitation 300 

Mary 7 1/20 Exploitation 200 

Mary 8 1/30 Exploitation 300 

Mary 9 1/20 Exploitation 200 

Mary 10 1/30 Exploitation 300 

Mary II 2 1/10 Exploitation 100 

Mary II 3 1/10 Exploitation 100 

Monica 1 1/40 Exploitation 200 
 Total 4,904 
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Figure 4-2: Fenix Gold Project Concession Map 
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4.3 Environmental Liabilities 

There are no known environmental liabilities at the Project. 

Rio2 has contracted Mineria y Medio Ambiente Limitada (MYMA) to support the 

environmental permitting needs of Fenix Gold Project. MYMA has extensive experience 

elaborating environmental studies for the mining sector in Chile. 

MYMA commenced an Environmental Baseline Study for the Project in November 2018, and 

have noted the following: 

¶ All key environmental sustainability variables identified and analysed (potential 

environmental impacts) in this report can be fully addressed and there are measures 

in place to effectively manage them. 

¶ A successful environmental permitting is closely linked to the availability of relevant 

(project design) and essential information (baseline studies and evaluation of 

environmental impacts). 

¶ Rio2 should continue discussing the Project with the Environmental Authorities and 

the neighbouring communities to reinforce the relationship and to facilitate the 

communication during the environmental evaluation of the project. Although there 

are no indigenous communities in the area where the Project will be developed, it is 

fundamental to maintain good relationships with the neighbouring communities to 

enhance communications and to facilitate the environmental permitting of the 

project. 

4.4 Permits Acquired 

MYMA developed an Environmental Impact Statement (DIA by its Spanish acronym) ς άCŜƴƛȄ 

DƻƭŘ 5ǊƛƭƭƛƴƎέΣ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ 9ƴǾƛǊƻƴmental Assessment Service (SEA by its Spanish 

acronym) in April 2019, which considers the execution of 249 RC holes and 27 DDH holes, the 

latter of which include geometallurgical and geotechnical drilling. 

4.5 Ownership, Royalties and Other Payments 

The Fenix Gold Project is 100% owned by Fenix Gold Limitada, a subsidiary of Rio2, and is not 

subject to third party royalties, back-in rights or payments. 
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5.1 Access 

The Project is approximately 680 km north of Santiago, Chile´s capital city. Santiago and 

Copiapo, the city closest to the Fenix Gold Project, are connected via the National Road 

network and daily flights. 

From Copiapo, the Project is accessed via paved highway, salt paved road, and a 20 km section 

of maintained single-track dirt road (Figure 5-1). The distance between Copiapo and the 

Project is approximately 140 km and takes approximately 2.5 hours to drive. 

 

Figure 5-1: Project access from Copiapo 

5.2 Climate 

The Project is located on the western slopes of the Andes Cordillera in the high desert of the 

Atacama Region of Chile between 3800 and 5,000 masl. 

The climate is extremely dry and annual precipitation totals approximately 12 mm falling 

largely as snow during the winter months (June to September). Short sporadic rainstorms can 
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occur between January and May. Evaporation from surface varies between 1,500 to 2,000 

mm per year resulting in the extremely arid conditions. 

Average temperatures in the project area range between -30°C at night in winter to 20°C 

during the day in summer. 

Flora is sparsely developed and fauna is limited to transient vicuñas. 

5.3 Local Resources and Infrastructure 

There are no significant population centres or infrastructure in the immediate vicinity of the 

Project. Small-scale arable and livestock farmers with indigenous heritage are present in the 

valleys that drain the highlands. Farming activity is not recorded in close proximity to the Fenix 

Gold Project. 

Chile has an established mining industry and high-quality mining technology, infrastructure, 

supplies and professionals are available in country. Copiapo, an established regional mining 

support and logistics hub, has a population of approximately 175,162 and can supply a skilled 

and experienced mining and mineral processing workforce. 

The Project is approximately 25 km from Chile´s national power grid Central Interconnected 

System (SIC). Onsite electrical generators are considered in the proposed mine plan but 

connection to SIC could provide a sufficient and reliable supply of electrical power for the 

proposed mining operations.  

Surface water does not flow through the Project area and no underground water sources have 

been identified. 

Rio2 has agreed to a 13-year contract with Aguas Chañar S.A. to supply treated industrial 

water at a rate of 80 l/s. Under the terms of the contract, Aguas Chañar S.A. would supply 

water from their water treatment facility at Copiapo, and Rio2 would truck water to site. 

Rio2 has identified sites within the project area that, subject to relevant permitting and 

studies, could be used to establish infrastructure for an open-pit mining operation, including: 

heap leach pad, waste dump, low-grade stockpile and processing plant. 

5.4 Physiography 

The Project ranges between 3800 and 5000 masl with topography characterized by broad 

open areas with moderate relief, pronounced slopes and prominent ridges (Figure 5-2). These 

features reflect horst and graben tectonics and recent volcanism. 
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Figure 5-2: Looking south from planned leach dump Location towards Fenix North outcrop 
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6.1 Exploration History of the Project 

6.1.1 Project Area Recognition 

Private prospectors identified mineralization in the general area of the Project in the early 

мфулΩǎΦ 

6.1.2 SBX  

In December 2007, SBX, a private Chilean exploration company, constructed access roads and 

ŎƻƴŘǳŎǘŜŘ ǘǊŜƴŎƘ ǎŀƳǇƭƛƴƎ ŀƴŘ ƳŀǇǇƛƴƎ ŀǘ мΥнрƪ ǎŎŀƭŜ ƛƴ ǘƘŜ tǊƻƧŜŎǘ ŀǊŜŀΦ /ƭŀǎǎƛŎ άaŀǊƛŎǳƴƎŀ 

{ǘȅƭŜέ .ƭŀŎƪ .ŀƴŘŜŘ ±ŜƛƴƭŜǘǎ ό..±ύ ǿŜǊŜ ŘŜǘŜŎǘŜŘ ƛƴ ǘƘŜ /ŜǊǊƻ aŀǊƛŎǳƴƎŀ ƛntrusive breccia 

ŎƻƳǇƭŜȄ ǿƛǘƘ ƎƻƭŘ ƎǊŀŘŜǎΣ ǊŀƴƎƛƴƎ ŦǊƻƳ лΦн Ǝκǘ ǘƻ о ƎκǘΣ ŀƴŘ {.· ƴŀƳŜŘ ǘƘŜ tǊƻƧŜŎǘ ά/ŜǊǊƻ 

aŀǊƛŎǳƴƎŀέΦ 

Minera Newcrest Chile Ltda (MNCL) entered in to an agreement with SBX to evaluate the 

Project and took 325 surface samples that confirmed anomalous gold values over 2.5 km 

strike. Following their evaluation, MNCL choose to exit the option agreement with SBX. 

In 2008, Gold Fields (GFC) entered into an agreement with SBX to evaluate the Project and 

conducted independent mapping, trenching, channel sampling, induced potential/resistivity 

and magnetic surveys. Following their work, GFC concluded that Cerro Maricunga had the 

potential to host a significant gold deposit, and that exploration drilling was warranted. 

However, GFC elected to discontinue their interest in the Project. 

Between 2008 and early 2010, SBX privately funded an extensive program of surface 

sampling, trenching, geophysical surveys, metallurgical testing and an eight-hole maiden 

diamond drill hole program (Phase I - 2,142 m).  

Phase 1 drill results were positive and in October 2010, SBX took the Cerro Maricunga Project 

public after listing on the Toronto Stock Exchange as Atacama Pacific Gold Corporation 

όά!ǘŀŎŀƳŀέύΦ 

6.1.3 Atacama Pacific Gold Corporation 

In October 2010, Atacama commenced Phase II drilling at the Project and generated further 

positive results supporting the potential for significant oxide-gold deposit. By the end of April 

2011, Atacama had drilled 33,438 m over a combined 90 DDH and RC holes. 

Metallurgical test work conducted during 2011 indicated that oxide-gold mineralization at 

Cerro Maricunga was amenable to heap-leach processing. Eleven column tests and 36 bottle 
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roll tests indicated gold recoveries in the range of 80% at a 19 to 25 mm crush. Column testing 

on material crushed to 50 mm indicated gold recovery of 78%. 

A third phase of drilling (Phase III, 45,983 m) designed to define the extents of mineralization 

began in 2011. Trenching and metallurgical sampling continued in parallel with drilling. 

Atacama funded a program of infill drilling and additional metallurgical testing (Phase 4, 

26,335 m) that concluded in May 2013. Following the results of Phase 4 drilling, Atacama 

published a Pre-feasibility Study (PFS) for the Cerro Maricunga Project (PFS, 2014), outlining 

a large-scale open-pit oxide-gold heap-leach mine operation. 

In 2017, Atacama commenced Phase V drilling that included three PQ diameter diamond drill 

holes for metallurgical testing to better define the primary crushing circuit. 



 
 Amended and Restated Pre-feasibility 

Study for the Fenix Gold Project 

 

D E F I N E   |  P L A N |  O P E R A T E 53 

 

7 D9h[hDL/![ {9¢¢LbD !b5 aLb9w![L{!¢Lhb 

7.1 Regional Geological Setting 

Paleozoic to Triassic basement geology of the north to south trending Maricunga Mineral Belt 

(MMB) is intruded by of a series of Mesozoic-Cenozoic volcanic arcs and plutons related to 

the subduction of the Pacific tectonic plate under the South American plate. Volcanic deposits 

and flows limit the exposure of basement lithologies.  

Subduction related tectonism has had a pronounced effect on structural trends in the MMB. 

Northwest to north-northeast orientated thrust faulting occurs with approximately 

perpendicular transform faulting. 

Hydrothermal and mineralizing systems in the MMB often developed in the structural 

framework described above.  

Volcanism and the development of caldera complexes in the MMB has been K/Ar dated 

between 24-13 million years. Caldera development evolved from andesitic to dacitic and 

advanced west to east: 

¶ Early andesitic caldera complexes have been dated between 24-20 million years. 

¶ Later dacitic volcanism is dated between 14 and 13 million years. 

Hydrothermal alteration and precious metal mineralization centred on caldera complexes is 

associated with both early and later stages of volcanism. 

Several significant mineralized hydrothermal systems are known in the MMB where over 70 

million ounces of gold has been defined regionally in deposits such as: Marte-Lobo, La Pepa, 

La Coipa, El Volcan, Maricunga (previously Refugio), Aldebarán (previously Cerro Casale) 

(Figure 7-1). 

Various mineral deposit styles are recognized in the MMB: 

¶ High sulphidation epithermal with marked hydrothermal alteration (i.e. Ojo de Agua 

and El Volcan). 

¶ Low sulphidation epithermal. 

¶ Au-Cu porphyry (i.e. Marte & Lobo, Maricunga and Aldebaran). 

Mineral deposits often represent multiple styles of mineralization often telescoped 

(superimposed) over one another. 
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Figure 7-1: Regional Geology and Deposits location of the Maricunga Mineral Belt (Mpodozis et al 1995)  
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7.2 Local Geology 

A sub-volcanic andesite dome intruded Triassic-Jurassic basement sediments (shale and 

limestone) of the El Mono Formation during the Miocene. Dacite doming and 

contemporaneous breccias complexes subsequently intruded the andesite. These intrusions 

and breccia complexes form the Cerro Maricunga strato-volcano that hosts mineralization at 

the Project. 

During the formation of Cerro Maricunga, volcanic deposits and flows (Figure 7-2 and Figure 

7-3), were deposited unconformably over the Triassic-Jurassic basement.  

Mineralization at the Project is associated with sub-volcanic dacitic and andesitic intrusive 

domes and breccia complexes (phreatic, phreatomagmatic and magmatic) exposed in the 

core of the eroded Cerro Maricunga strato-volcano. 

Mineralization has been defined over a 2.5 km northwest-southeast strike and up to 600 m 

across. Drilling has confirmed oxide-gold mineralization to a depth of 600 m below surface 

and the deposit remains open. 

Mineralization at the Project has been divided in the Fenix North, Fenix Central and Fenix 

South areas, these areas host similar mineralization offset by late northeast trending faulting. 

 
Figure 7-2: Geology of the Fenix Gold Project (Dietrich, 2010) 
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Figure 7-3: Cross Section of Fenix Gold Project Looking NW (Garay, 2019, based on Dietrich, 2010) 

7.2.1 Lithology 

Oxide-gold mineralization at the Project is hosted in a dacitic dome and breccia complex 

intruded through andesite (Figure 7-4). Volcanic deposits and flows are deposited over the 

flanks of the dome, including pyroclastic deposits, lapilli and crystal tuffs, dacite-andesite lava 

flows, tuffaceous arenite, volcano-clastic conglomerate and laharic deposits. 

Multiple phases of intrusion and brecciation events are recognized at the Project, such as: 

¶ Emplacement of andesite dome through basement sedimentary sequence. 

¶ Intrusion of dacite flow dome complex and breccia development. 

Away from the contact with dacite breccia complex, the andesite intrusion is fresh and 

massive. Elongate andesite breccia clasts at the contacts between the andesite and the 

crosscutting milled matrix breccias of the diatreme flow dome complex, are indicative of 

vertical emplacement of the milled breccias (Photo 1 in Figure 7-5).  
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Figure 7-4: Cross section in the Central Part of Fenix Gold Deposit. Gold mineralization is hosted in the Breccia Complex and 

the Dacitic Dome. 

Local embayed andesite clast margins are interpreted to result from erosion of the andesite 

by the milled matrix breccias. 

Locally derived angular and fresh andesite clasts are recognized throughout more abraded 

and altered milled matrix breccias, which have undergone significant upward transport and 

emplacement (Photo 2 in Figure 7-5). 

The breccia complex represents the main breccias hosted within the diatreme flow dome 

complex, developed by clast abrasion and alteration during the forceful upward emplacement 

of the diatreme breccia pipes driven by phreatomagmatic eruption of the rising dacite domes 

(Photo 3).  

Consequently, breccias contain rounded dacite and vein clasts, which are matrix supported 

within a silicified rock flour matrix of comminuted clasts. The milled matrix breccias contained 

within the diatreme breccia cut through the previously emplaced high-level andesite domes 

and therefore host angular fresh andesite clasts, with local shingle-like forms indicative of 

collapse. 

Re-brecciated clasts, and crosscutting tuffisite dykes, attest to the polyphasal character of the 

diatreme flow dome complex, and vein clasts are indicative of continued mineralization 

during this process. 
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Compositional variations of the dacite and associated breccias provide an order of 

emplacement within a paragenetic sequence, from early to late: 

¶ The quartz eye dacite, characterized by only weak alteration and coarse-grained easily 

discernible quartz eyes, is best developed at the margins of the diatreme flow dome 

complex as the earliest intrusion and forms crowded milled matrix breccias. 

¶ The silica-poor dacite is interpreted as the magmatic source associated with breccias, 

which cut the quartz eye dacite and associated intrusions with altered contacts, and 

are cut by the milled matrix breccias (below). It is compositionally transitional to an 

andesite as the two are difficult to distinguish and termed a daci-andesite in some 

earlier literature. 

¶ The main milled matrix breccia is typically dominated by an oxidized (weathered) and 

silicified, rock flour matrix derived from the comminution (milling) of rock clasts which 

are dominated by a fine to medium grained dacite, although some portions contain 

abundant angular fresh andesite clasts. Despite the strong oxidation, disseminated 

magnetite and clasts of magnetite flooded breccias are common within this breccia. 

¶ Tuffisite Dykes, cut all earlier breccias and intrusions, as a final phase of the main 

milled matrix breccias, and locally display a relationship to the sheeted, banded, 

quartz vein mineralization (photos 4, 5 & 6), no doubt by exploitation of the same 

structures by the tuffisite dykes and later quartz veins. The dacite intrusions 

responsible for breccia formation are interpreted as the source rocks for later Au 

mineralization. 

¶ Orange to Red Fine Grained Matrix Breccias cut the earlier breccias as the last breccia 

event, which may feature the entry of oxygenated groundwater, which has oxidized 

the magnetite and any pyrite to provide iron oxide colours. 
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Photo 1. Brecciated margin of a fresh andesite with embayed 
clast rims, at the contact with a cross cutting, vertically 
emplaced, milled matrix breccia of the diatreme flow dome 
complex. 

Photo 2. Elongate shingle-like andesite breccia clast within a 
milled matrix breccia cut by sheeted veins, DDH249, 309m, 
0.75 g/t Au. 

Photo 3. Rebrecciated breccia clasts in outcrop. 

 

   

Photo 4. Early fresh angular andesite clasts and a vein clast 
within the later milled matrix breccia cut by a later tuffisite 
dyke, DDH249, 511m, 0.54 g/t Au. 

Photo 5. Tuffisite dyke cuts silica-poor dacite, DDH249, 
392.4m, 0.42 g/t Au. 

Photo 6. Tuffisite dyke cuts earlier milled matrix breccia and 
is exploited by banded sheeted quartz veins, DDH249, 
372.1m, 1.46 g/t Au. 

Figure 7-5: Breccia Textures 
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7.2.2 Structure 

Mineralization at the Fenix Gold Project straddles a regionally significant northwest trending 

structural zone, and mineralization is typically hosted in northwest trending structures. 

Three structural systems have been defined at the Project; a northwest fault system, a 

tensional east-west system, and a late northeast fault system (Figure 7-6): 

¶ The northwest fault system consists of three principal sub-parallel northwest striking 

faults which cross cut the northern portion of Fenix Central and Fenix North zones. 

Dips are vertical to sub-vertical. Strike slip movement partially controls the location of 

intrusions and mineralization. 

¶ The East-West system is tensional from the NW system. Locally, the EW system is 

controlling the emplacement of the Black Banded Veins, which are associated with the 

gold mineralization. 

¶ Post mineralization, sub-vertical northeast trending normal faulting that has divided 

mineralization into three blocks (Fenix North, Fenix Central and Fenix South). 

 
Figure 7-6: Summarized Structural Geology. The deposit is elongated to the NW, this system is cut by later NE trending 

system. 
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7.2.3 Alteration 

Argillic alteration of the permeable volcanic breccias present between the inner diatreme 

flow dome complex and the outer rim of the volcano is assumed to have included original 

pyrite, which has weathered to provide the outer red stain (Photo 7 in Figure 7-7). This 

alteration pre-dated the emplacement of the diatreme flow dome complex breccia. 

The early andesite domes are essentially fresh. These take the place of the post-mineral 

andesite dykes interpreted by earlier workers. 

The milled matrix breccias display silicification, with local smectite varying to illite alteration. 

The silicification is much stronger in the later main milled matrix breccias than the earlier 

breccias related to the quartz eye dacite. This style of alteration is not typical of milled matrix 

breccias formed by phreatomagmatic eruptions, which are typically characterized by strong 

illite alteration with abundant fine disseminated pyrite.  

The silicification has rendered these milled matrix breccias more competent than is typical for 

these rocks and so therefore capable of hosting crosscutting mineralized quartz veins. These 

rocks display well developed supergene oxidation (weathering) to the limit of drill 

investigation in central Fenix at about 600 m below surface (deepest drilling), although much 

of the magnetite remains preserved. 

Magnetite is common throughout the Fenix rocks as: 

¶ The dacite intrusions host sufficient primary magnetite to provide a strongly magnetic 

character. Magnetite alteration is common at the contacts between intrusions and 

pre-existing milled breccias (photo 8). 

¶ Milled matrix breccias contain locally abundant disseminated magnetite, clasts of 

magnetite (photo 9) and magnetite breccias (photo 10), magnetite altered intrusions 

(photo 11), and local magnetite flooding. While much of the magnetite is clearly 

clastic, having formed prior to brecciation, the latter style is indicative of syn-breccia 

magnetite alteration. 
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Photo 7. Lateritic weathering which 
has produced the pronounced red 
colour anomaly exposed in a road 
cutting. 

Photo 8. Dacite cuts silica-poor dacite, 
DDH92, 366.2m, 0.27Au. 

Phot               Photo 9. Fine grained milled matrix 
breccia with a high proportion of silica-
magnetite clasts, DDH249, 257.6 m, 
0.3 g/t Au. 

 

 

 

Photo 10 Magnetite altered clasts within the milled matrix 
breccia, DDH249, 25.5 m, 0.35g/t Au. 

Photo 11. Clast of quartz eye dacite with magnetite 
alteration, DDH249, 649m 0.21g/t Au. 

Figure 7-7: Examples of Alteration Styles 

 
A spectral study (Kerby, 2018) on field exposures and diamond core from 6 drill holes 

identified weak alteration of illite-smectite within 85% of samples as the principle 

hydrothermal alteration minerals, dominated by the Fe end-member nontronite with 

additional kaolinite ad gypsum (Figure 7-8). Kaolin appears to be best developed towards the 

outer margins of the mineralized zone. 
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Figure 7-8: Terraspec® results of six drill holes that show the weak Fe end-member of nontronite. 

7.2.4 Mineralization 

Oxide-gold mineralization extends northwest over 2.5 km of strike and up to 600 m across 

strike. Drilling has traced oxide-gold mineralization to 600 m below surface and the resource 

remains open. 

Microscope studies indicate that gold mineralization primarily occurs within black and grey 

banded veinlets (BBV and GBV) in the breccia complex and the dacitic dome, and secondarily 

within early chlorite-magnetite-quartz veinlets. 

Gold mineralization may be encountered in phreatomagmatic breccia, surrounding 

hydrothermal breccia, in dacite porphyry and surrounding andesitic dikes and plugs. 

Sheeted banded quartz veins vary from white to black/grey bands (photos 12, 13 & 14 in 

Figure 7-9). The white vein portions comprise bands of massive chalcedony and saccharoidal 

to fine crystalline quartz. Crystalline quartz is deposited from a cooling fluid and is not an 

indication of temperature of formation. Vein margins are sharp although wavy coliform dark 

bands are similar to some epithermal veins.  

The dark bands display only local magnetic character, but the dark colour results from most 

abundant secondary inclusions (Lohmeier, 2017), in a manner similar to other sheeted 

banded veins in the Maricunga Belt (Muntean and Einaudi, 2000). In hand specimen, higher 
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Au grade mineralization is clearly associated with these veins, which may occur as 

submicroscopic free Au particles within the dark coloured inclusion-rich bands. 

 

   

Photo 12. Milled matrix breccia 
rendered competent by silicification 
and cut by an open banded quartz 
vein, DDH92, 283.3m, 2.41 g/t Au. 

Photo 13. Tuffisite dyke cuts earlier 
milled matrix breccia and is exploited 
by banded sheeted quartz veins, 
DDH249, 372.1m, 1.46 g/t Au. 

                       Photo 14. Oxidized sheeted banded 
quartz veins cut milled matrix breccia, 
DDH249, 349.8m, 2.39g/t Au. 

Figure 7-9: Examples of Mineralization Styles 

7.2.5 Gold Form and Carriers 

Metallurgical test work (AMTEL 2012) indicates Au occurs as native and submicroscopic 

forms. Native Au is fine grained (75-фл҈ ғмл ˃Ƴ ƻŦ ǿƘƛŎƘ пр-трϧ ғ р ˃Ƴύ ŀƴŘ ƻŦ ŀ ƘƛƎƘ 

fineness while the submicroscopic forms display a strong association with Fe oxide (FeOx) 

typically goethite and hematite, most pronounced in the near surface samples (Figure 7-10). 

Gold redeposited by supergene processes typically occurs as high fineness native Au in 

association with FeOx, especially if derived from a low-Ag low sulphidation quartz-sulphide 

Au + Cu deep epithermal source.  

However, Au deposited by the mixing of rising ore fluids with oxygenated groundwater may 

also be associated with FeOx. In the metallurgical test work (AMTEL 2012), ore crushed to 11-

13 mm yielded about 80% recovery in a cyanide leach. Submicroscopic Au accounted for 4-

5% of cyanide leachable ore. In samples milled to 80-ммл ˃ƳΣ ŎȅŀƴƛŘŜ ƭŜŀŎƘ ǊŜŎƻǾŜǊƛŜǎ ǊƻǎŜ 

to 85-90%, with 50-60% Au described as free. 

Consequently, in the light of the deep oxidation recognized at Fenix, much of the fine-grained 

Au recognized in the metallurgical test work is interpreted to have been remobilized by 

supergene processes within the permeable milled matrix breccias. 
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Figure 7-10: From Left to Right - Free gold; Gold grain enclosed in hematite; Gold grain enclosed in rock; and, Gold grain 
attached Cu sulphide (digenite and bornite) 

Inspection of the drill core suggests Au grade rises with each additional intrusion / breccia / 

hydrothermal event. Rocks that display the full range of intrusion, phreatomagmatic and vein 

activity are likely to be best mineralized the following is also noted: 

¶ Andesite is barren. 

¶ The quartz eye dacite is expected to be barren or contain only very low Au <0.1 g/t Au 

(photo 15 in Figure 7-11). 

¶ Medium grade Au (0.1 - 0.5 g/t) is recognized within the milled matrix breccias. 

Although inspection of the drill core suggests high Au grades occur in the magnetite-

rich breccias (photo 16), there is no evidence in the petrological data of Lohmeier 

(2017) of magnetite hosting Au mineralization. 

¶ High Au grades are associated with the sheeted banded quartz veins, which transect 

the milled matrix breccias, and locally occur as breccia clasts. Most high-grade Au 

mineralization is confined to the inclusion-rich dark bands and not the clean quartz 

(photos 18, 19 & 20). 

¶ There is an event of typical low sulphidation quartz-sulphide Au + Cu mineralization 

(Corbett, 2019) discernible as heavily oxidized pyrite with quartz, with grades of up to 

4 g/t Au, in DDH 104 (photos 16 & 17). 

¶ The current interpretation is that much of the high fineness native and submicroscopic 

Au recognized at Fenix has been redeposited by supergene processes, facilitated by 

deep oxidation within the permeable milled matrix breccias. Much of that 

mineralization may have been derived from the weathering of low sulphidation 

quartz-sulphide Au + Cu mineralization including the sheeted banded quartz veins. 
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Photo 15. Crowded breccia dominated by the 
early quartz eye dacite clasts with low-grade Au, 
DDH249, 644m, 0.12g/t Au. 

Photo 16. Oxidized pyrite veins cut a quartz vein, 
DDH104, 132.4m, 4.63 g/t Au. 

Photo 17. Oxidized quartz-pyrite vein cuts black 
silica vein, DDH104, 132.5m, 4.63g/t Au. 

 

   

Photo 18. Milled matrix breccia 
rendered competent by silicification 
and cut by an open banded quartz 
vein, DDH92, 283.3m, 2.41 g/t Au. 

Photo 19. Tuffisite dyke cuts earlier 
milled matrix breccia and is exploited 
by banded sheeted quartz veins, 
DDH249, 372.1m, 1.46 g/t Au. 

                       Photo 20. Oxidized sheeted banded 
quartz veins cut milled matrix breccia, 
DDH249, 349.8m, 2.39g/t Au. 

Figure 7-11: Examples of texture related to Au Grade. 
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The Fenix Gold Project shares characteristics with other deposits in the Maricunga Mineral 

Belt (MMB).  

Gold mineralization is considered to represent an intrusion-related, low-sulphidation, quartz-

sulphide, Au and Cu deep epithermal system. These systems often host very fine (refractory) 

gold in sulphides.  

Diatreme flow dome complexes vent to the surface and in all other cases host epithermal Au 

mineralization, locally cutting or telescoped over older porphyry manifestations. 

Rather, the dominance of massive chalcedony in these veins is more typical of formation in 

an epithermal environment. Petrology work (Lohmeier, 2017) describes bornite replaced by 

chalcopyrite along with sphalerite (of unknown Fe:Zn ratio) and tetrahedrite as the sulphide 

minerals, typical of an intrusion-related fluid in a deep epithermal setting. Lohmeier (2017) 

also recognized a correlation between Au and Ag-Bi-Cu, typical of a low sulphidation deep 

epithermal geochemical signature.  

While any possible association between Au and magnetite is unusual, the final event of 

quartz-pyrite mineralization is most certainly typical of the intrusion-related low sulphidation 

quartz-sulphide Au + Cu deep epithermal style. 

Overprinting magmatic events include pre-mineral andesite domes, followed by 

emplacement of polyphasal dacite dome (including some transitional to andesite in 

composition) and associated diatreme (milled matrix) breccia events. The mineralization of 

low sulphidation Au is best developed in sheeted quartz veins, breccia clasts and very finely 

disseminated with a possible supergene component (Corbett, 2019) (Figure 8-1). 
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Figure 8-1: Cartoon to illustrate some of the relationships associated with the Fenix diatreme-dome complex developed 
within the core of the Volcan Ojo de Maricunga. 
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Systematic exploration in the area of the Project is first recorded in the 1980´s and has 

advanced through multiple stages. 

Atacama (previously SBX), lead multiple phases of exploration at the Property, including: 

¶ Surface mapping. 

¶ Outcrop sampling. 

¶ Trench sampling and mapping. 

¶ Ground Geophysical studies (magnetics, resistivity and IP). 

Atacama identified oxide-gold mineralization exposed at surface, mineralization was 

recognized to in Black Banded veins (BBV), typical of the Maricunga Belt, and in breccias. 

Atacama defined anomalous mineralization extending over 2.5 km northwest strike, 600 m 

across strike. 

Atacama attracted interest from Minera Newcrest Chile Ltda (MNCL) and later Gold Fields 

(GFC). GFC funded ground based magnetic and induced polarization surveys focused over 

areas of recognized mineralization only. Geophysical surveys confirmed the potential for 

mineralization to extend to depth. 

Rio2 took control of the Project in 2018 and undertook a program of 12 trenches and 729 

channel samples to verify previous work. All channel samples taken from the Project are 

shown in Figure 9-1. 

Rio2 contracted Dr. Greg Corbett, world-renowned epithermal and structural geologist to visit 

the Fenix Gold Project to review mineralizing controls and to provide inputs to help develop 

the first 3-D geological for the Project. 
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Figure 9-1: All Surface Channel Sampling 
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SBX, drilled eight diamond drill holes (Phase 1) in 2010 ahead of listing as Atacama on the 

Toronto Stock Exchange.  

SBX and Atacama completed five drilling campaigns at the Property, totalling 108,481.76 m 

over 345 holes of combined RC and DDH. Since taking control of the Project in 2018, Rio2 has 

drilled and additional 7066 m over 39 RC holes (Table 10-1). 

Three hundred and eighty four (384) drill holes and 115,547.76 m have been drilled at the 

Project; of the 115,547.76 m drilled, 112,611.21 m have been assayed, typically at 2 m 

intervals. 

Exploration drilling consists of 91 DDH totalling 31,047.21 m, and 293 RC drill holes totalling 

84,500.55 m. Other drilling includes condemnation, and metallurgical testing. 

A total of 112,409 m drilled is within the modelled mineralized zones, accounting for 98% of 

total meters drilled into the deposit. The percentage of total meters within Fenix South, Fenix 

Central, and Fenix North are 20%, 56% and 23% respectively (Table 10-2). 

Drilling has been aligned along 50 meter spaced northeast oriented sections, orientated 

approximately perpendicular to northwest trending mineralization. Drill hole locations and 

mineralized zones are shown in Figure 10-1. 

Drill collars were surveyed using differential GPS and by conventional survey means. 

Downhole survey measurements were routinely taken out at either 3 m or 10 m downhole 

intervals by Comprobe (Santiago) and Wellfield Services Ltda (Antofagasta) using gyroscopes.  

Eight of 320 holes used in the MRE do not have a collar survey and two of these eight drill 

holes do not have a downhole survey due to extreme ground collapses in the upper 30 m of 

the hole. 

Details of non-surveyed drill holes are shown in Table 10-3. 

On a meterage basis, approximately 2.1% of RC and 0.8% of DDH included in the resource 

block model have not been downhole surveyed. 

Table 10-1: Number of holes and meters drilled per phase 

Phase I II II III III IV IV V VI 

Year 2010 2011 2012 2013 2017 2018 

N° Drill Holes 8 15 67 28 102 38 71 16 39 

Reverse Circulation (m) 1,422 3134 21,446 6,350 25,272 6,181 12,670 960 7,066 

Diamond Drilling (m) 720.25 2,152.80 4,727.95 3,446.05 10,915.26 2,838.95 4,645.95 1,600 0 

Total (m) 7,429.05 35,970.00 45206.76 17,315.95 2,560 7,066 
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Figure 10-1: Drill Hole Location, Mineralized Zones and Pit Outlines
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Table 10-2: Fenix Gold Project Drilling Phases ς Meters Drilled & Meters Assayed 

Z
o

n
e Drilling 

Phase 

DDH HOLES RC HOLES DDH + RC HOLES 

Drilled Assayed 
Not 

Assayed 
Drilled Assayed 

Not 
Assayed 

Drilled Assayed 
Not 

Assayed 

(m) (m) (m) (m) (m) (m) (m) (m) (m) 

F
e

n
ix

 N
o

rt
h 

I 181.90 181.90 - - - - 181.90 181.90 - 

II 2,013.40 2,013.40 - 6,734 6,734 - 8,747.40 8,747.40 - 

III 3,046.40 3,046.40 - 4,912 4,912 - 7,958.40 7,958.40 - 

IV 1,570 1,570 - 2,050 2,050 - 3,620 3,620 - 

I 450 - 450 - - - 450 - 450 

VI - - - 2,060 2,052 8 2,060 2,052 8 

Sub-Total 7,261.60 6,811.60 450 15,756 15,748 8 23,017.60 22,559.60 458 

F
e

n
ix

 C
e

n
tr

a
l 

I 321.10 321.10 - 570 570 - 891.10 891.10 - 

II 2,568.10 2,568.10 - 16,500 16,484 16 19,068.10 19,052.10 16 

III 7,812.10 7,812.10 - 13,976 13,944 32 21,788.10 21,756.10 32 

IV 4,674.20 4,674.20 - 10,642 10,632 10 15,316.20 15,306.20 10 

I 600 - 600 - - - 600 - 600 

VI - - - 3,338 3,336 2 3,338 3,336 2 

Sub-Total 15,975.50 15,375.50 600 45,026 44,966 60 61,001.50 60,341.50 660 

F
e

n
ix

 S
o

u
th 

I 217.40 217.40 - 852 852 - 1,069.40 1,069.40 - 

II 2,299.30 2,299.30 - 1,346 1,346 - 3,645.30 3,645.30 - 

III 3,502.82 3,502.80 - 12,734 12,728 6 16,236.82 16,230.82 6 

IV 940.70 940.70 - 5,580 5,562 18 6,520.70 6,502.70 18 

I 550 - 550 - - - 550 - 550 

VI - - - 1,668 1,668 - 1,668 1,668 - 

Sub-Total 7,510.12 6,960.10 550 22,180 22,156 24 29,690.12 29,116.10 574 

O
u

ts
id

e
 t

h
e

 R
e

so
u

rc
e I - - - - - - - - - 

II - - - - - - - - - 

III - - - - - - - - - 

IV 300 298 2 578.55 296 282.55 878.55 594 284.55 

I - - - 960 - 960 960 - 960 

VI - - - - - - - - - 

Sub-Total 300 298 2 1,538.55 296 1,242.55 1,838.55 594 1,244.55 

A
ll 

Z
o

n
e

s 

I 720.30 720.30 - 1,422 1,422 - 2,142.27 2,142.25 - 

II 6,880.80 6,880.80 - 24,580 24,564 16 31,460.75 31,445.75 16 

III 14,361.31 14,361.31 - 31,622 31,584 38 45,983.31 45,945.31 38 

IV 7,484.90 7,482.90 2 18,850.55 18,540 310.55 26,335.45 26,022.90 313.55 

I 1,600 - 1,600 960 - 960 2,560 - 2,560 

VI - - - 7,066 7,056 10 7,066 7,056 10 

Sub-Total 31,047.21 29,445.21 1,602 84,500.55 83,166 1,334.55 115,547.76 112,611.21 2,936.55 
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Table 10-3: Non-surveyed Drill Holes Included in Resource Estimate 

Zone 
Non-surveyed 

drill holes 
Non Surveyed 

(m) 
Section 

Drill hole 
Type 

Fenix South CMR-148 214 350 NW RC 

Fenix Central CMR-018 444 1400 NW RC 

Total RC  658  RC 

Fenix Central CDM-010 165.4 1400 NW DDH 

Fenix Central CMD-152 134.8 1400 NW DDH 

Fenix Central CMD-091 26 1600 NW DDH 

Fenix Central CMD-021 143.2 1600 NW DDH 

Fenix North CMD-122 173.5 2150 NW DDH 

Fenix North CMD-036 23 2300 NW DDH 

Total DDH   665.7   DDH 
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11.1 Sample Preparation 

Atacama personnel were responsible for handling their diamond drill core and reverse 

circulation cuttings from drill site pending delivery to the sample preparation facility at 

Paipote on in the outskirts of Copiapo. 

Rio2 personnel were responsible for handling their reverse circulation cuttings from drill site 

until delivery to the preparation facility at Paipote. 

11.1.1 Reverse Circulation Drill Holes-RC 

Atacama and Rio2 applied the same methodology to RC chip sampling.  Atacama used the 

sample preparation facility managed by Geoanalitica in Copiapo. Rio2 used the sample 

preparation facility managed by ALS in Copiapo.  The sample preparation methodology for 

both laboratories is: 

¶ RC 2 m cuttings, weighing approximately 80 kg, were split at the drill site in a standard 

riffle splitter down to 25% of the sample weight (approximately 20 kg). Two 20 kg 

samples were bagged and put into pre-labelled plastic bags under the supervision and 

control of company personnel. In addition, a geological technician collected 

representative samples (dust and cuttings), for each 2 m interval, in properly marked 

and identified plastic chip trays, which were used for logging purposes. 

¶ Field duplicate samples are inserted at a rate of approximately one per 20 samples. 

Once the holes are sampled, the samples are transported to the core shed located in 

Paipote. 

¶ At the core yard, 7 kg bagged blanks and reference materials are inserted into the 

sample stream after each field duplicate sample and then these samples are sent to 

the relevant sample preparation facility. The sample preparation stream, as well as 

the QA/QC protocol is shown in Figure 11-1. 
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Figure 11-1: Sample Preparation Protocol-RC and QA/QC 

11.1.2 Diamond Drill Holes ς DDH 

Rio2 has not produced any diamond drill core at the Project. Atacama applied the following 

methodology when sampling diamond drill core: 
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¶ Diamond drill core is boxed in aluminium trays at the drill site, where it is properly 

taken from the core barrel. The recovery, RQD, and fracture frequency are measured 

by a geological technician. 

¶ A senior geologist marks the axis along the drill hole as well as the starting and ending 

points for 2 m samples. Each sample is given a unique number. 

¶ Core is quick logged by a senior geologist at the drill site in order and the geologist 

selects the 2 m samples that will be duplicated in the sample preparation facility 

(approximately one every 20 m). The identification of samples selected for duplicates 

are recorded. Samples selected as duplicates should ideally contain gold 

mineralization. 

¶ The core boxes are properly sealed such that there will be no movement or separation 

of the core, and are then transported to the core shed located in Paipote. 

¶ Diamond saw splitting is carried out in the Atacama core shed located in Paipote. 

¶ One half of the core is returned to the core box for final logging and storage; the other 

half is properly bagged and labelled, blanks are inserted, and then these samples are 

delivered to Geoanalitica for sample preparation together with the list of samples 

selected as duplicates. The sample preparation stream for diamond core is shown in 

Figure 11-2 and Figure 11-3. 

Atacama used the Geoanalitica laboratory in Coquimbo because of the extensive and positive 

past experience that SBX has had with Geoanalitica in other projects. Geoanalitica is an 

ISO9000:2001 certified laboratory. A number of major mining companies including Barrick, 

/ƻŘŜƭŎƻ ŀƴŘ !ƴǘƻŦŀƎŀǎǘŀ aƛƴŜǊŀƭǎ ǳǘƛƭƛȊŜ DŜƻŀƴŀƭƛǘƛŎŀΩǎ ǎŜǊǾƛŎŜǎΦ  

The following summarizes the sample preparation procedures used at the Geoanalitica 

Paipote sample preparation facility: 

¶ The samples are coarse crushed to 95% passing 2mm. 

¶ The material is then rotary split with 50% (~8 kg) of the sample being returned to 

Atacama for storage. The other 50% is rotary split to two ς 1 kg samples and 1 6 kg - 

samples. The 6 kg sample is retained as a coarse duplicate and stored. 

¶ One of the 1 kg samples is then dried and ground to 95% passing 0.1mm and an 

άƻǊƛƎƛƴŀƭέ нрл ƎǊŀƳǎ ǇǳƭǇ ƛǎ ǘŀƪŜƴΦ 

¶ The second 1 kg duplicate is likewise dried and ground (95% passing 0.1mm) and 3 

splits are taken ς 2 ς 250 grams splits (duplicate coarse and duplicate pulp) to be 

assayed. 

¶ The remaining 500 g split is stored. 

Atacama collected the prepared pulps and inserted the duplicates, standards and blanks as 

part of the entire batch, utilizing a different sequential numbering system. The re-numbered 

pulps were then re-delivered to the sample preparation facility in Paipote, which then 
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shipped the samples to the Geoanalitica laboratory in Coquimbo. At each stage of the process, 

Atacama utilized shipping slips, which were signed as appropriate by Geoanalitica and by 

Atacama. 

 

Figure 11-2: Sample Preparation Protocol ς DDH and QA/QC 
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Figure 11-3: Sample Preparation Protocol 

Once Geoanalitica returned the prepared samples, Atacama personnel inserted 250 g 
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RC Holes: 
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Diamond Drill Holes: 

¶ Coarse (-10#) duplicates (every 20 m) - Envelope H in Figure 11-3. 

¶ Pulp duplicates (every 20 m) ς Envelope I in Figure 11-3. 

¶ Standards (every 20 m). 

¶ Blanks (every 60 m). 

11.2 Analyses 

Analyses were completed in three different laboratories. The laboratories used were: 

¶ Geoanalitica-Coquimbo in 2010 for the eight hole IPO drilling. 

¶ Actlabs-Coquimbo for all drilling after completion of the IPO drilling from December 

2010 until late 2017. 

¶ ALS-Lima for all 2018/19 RC drilling. 

Analytical Methods used by Geoanalitica and Actlabs are the same, consisting of: 

¶ 50 grams of material is subjected to a standard 50 gram fire assay; typically with an 

AAS finish is used, however if the resulting values are greater than 3 g/t Au then the 

reported result will be obtained using a gravimetric finish; the lower detection limit 

for Au is 5 ppb. 

¶ Copper and molybdenum are analysed for utilizing a 4-acid digestion and an Atomic 

Absorption finish with a lower detection limit of 3 ppm. 

Analytical Methods used by ALS for the 2018/18 drill program are slightly different: 

¶ 50 grams of material is subjected to a standard 50 gram fire assay; typically with an 

AAS finish is used, however if the resulting values are greater than 5 g/t Au then the 

reported result will be obtained using a gravimetric finish; the lower detection limit 

for Au is 5 ppb. 

¶ A 35 multi element suite is analysed for utilizing ICP-AES methods with variable lower 

detection limits. 

11.3 Security 

Atacama and Rio2 are conscientious about their sample preparation, security and storage 

procedures, and therefore maintain a tight control on all sample collection, transportation, 

processing and storage.  At no time is an officer, director or associate of the issuer involved 

in any aspect related to the sample collection, sample preparation or the shipping of samples 

to the laboratory. 

Prior to shipping the RC samples to Copiapo, an Atacama/Rio2 geologist at the drill site 

prepared a shipping slip, which detailed the samples that were being transported to Copiapo.  
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As the samples were being unloaded on arrival at the storage/processing facility in Copiapo, 

the samples were compared against the original shipping slip, which was then signed, 

approved, and filed.  

The drill core, after being pre-logged and marked for splitting at the campsite, was shipped 

to the Atacama storage facility in Copiapo where it was prepared (cut and bagged) for 

transmittal to the Geoanalitica preparation facility at Paipote; the shipping procedures 

adopted here were as for the RC samples.  

At Copiapo, the core was temporarily stored on racks prior to being split, and the cuttings and 

drill core coarse laboratory rejects samples are stored under cover in appropriately identified 

(by drill hole number) piles for possible future use, e.g. check sampling or metallurgical 

testing. Pulps are likewise stored by drill number in easily retrievable boxes at the storage 

facility.  

/ƻǊŜ ǘǊŀȅǎΣ ŎǳǘǘƛƴƎ ōƻȄŜǎΣ ǇǳƭǇǎ ŀƴŘ ŎƻŀǊǎŜ ǊŜƧŜŎǘǎ ŀǊŜ ƻǊŘŜǊƭȅ ŀƴŘ ǎŀŦŜƭȅ ǎǘƻǊŜŘ ƛƴ !ǘŀŎŀƳŀΩǎ 

logging and storing facility in Paipote. Coarse rejects are stored in plastic bottles containing 

approximately 2.5 kg each. 

11.4 QAQC 

During the Phase I through Phase IV drilling campaigns, sample quality assurance and quality 

control measures included the insertion of duplicates and standards, as well as in-house and 

commercial blanks. This section of the report presents statistical analyses of data collected 

during Phases: I (2010), II (2010/2011), III (2011/2012), and IV (2012/2013). Details are shown 

in Table 11-1. 

Table 11-1: Fenix Gold Project Database Quality Assessment and Quality Control 

Phase I II III IV Total 

Year 2010 2011 2012 2013 
2010-

2013 

N° Drill Holes 8 82 130 100 320 

Meters Assayed 2,142.4 31,421.7 45,903.5 25,398.6 104,866.2 

N° Samples Assayed 1,072 15,729 22,993 12,728 52,522 

QA/QC Assays           

N° Standards 48 534 894 481 1,957 

N° Blanks-ln-House 18 238 388 0 644 
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N° Commercial 

Blanks 
0 0 263 179 442 

N° RC Field 

Duplicates 
22 417 417 335 1,191 

N° DDH 10# 

Duplicates 
17 117 238 133 505 

N° Pulp Duplicates 39 534 655 468 1,696 

Total QA/QC 

Samples 
144 1,840 2,855 1,596 6,435 

QA/QC Data (%) 13.4 11.7 12.4 12.5 12.3 

 

As will be seen in the following sections, results indicated that sample preparation and 

analyses were acceptably precise and exact during the 2010-2013 drilling campaigns. 

The following action was taken in preparing the QA/QC data for statistical analyses: 

¶ Values for Au reporteŘ ŀǎ άғлΦллрέ ǿŜǊŜ ǊŜǇƭŀŎŜŘ ōȅ άлΦллнрέ όǘƘƛǎ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ 

values below the 5 ppb detection limit for gold). 

11.5 Analysis of Duplicate Samples 

Table 11-2 summarizes the QA/QC results for all RC field duplicates, DDH coarse duplicates 

(10#) and pulp duplicates for RC and DDH samples. 
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Table 11-2: Summary of QA/QC-RC Field Duplicates-DDH 10# Duplicates and Pulp Duplicates 

Results 
RC - Au (ppm) DDH - Au (ppm) Pulps - Au (ppm) 

Original Duplicate Original Duplicate Original Duplicate 

Number of 

Samples 

1,191 1,191 505 505 1,696 1,696 
Minimum 0 0 0.01 0.01 0 0 
Maximum 2.79 2.99 4.5 3.39 3.39 3.33 
Mean 0.24 0.24 0.36 0.35 0.27 0.27 
Standard 

Deviation 

0.3 0.3 0.46 0.44 0.35 0.35 
T Test -0.64 0.6 -0.76 
Mean Relative 

Error 

13.93 7.52 10.71 
Bias (% ) -0.34 0.6 -0.23 
Correlation 0.99 0.99 1 
Intercept 0 0.02 0 
Slope 0.99 0.95 1 
Hyperbola (% 

rejected) 

2.35 1.98 6.19 
 

In all cases, the original and duplicate data show good agreement: 

¶ Results for the T Tests (all values are within [-1.96, 1.96]) show that the original and 

duplicate means were not significantly different, based on 95% confidence intervals. 

¶ Mean relative errors were close to 14% for the RC field duplicates and around 7.5% 

for DDH coarse duplicates.  However, the mean relative error for pulp duplicates was 

10.71%, which was considerably higher than that for DDH coarse duplicates. The 

reason for this increase was due to the fact that there were many low-grade values in 

the pulp duplicates, which inflated the relative errors. 

¶ In all three cases, correlation values were high (very close to 1), intercepts were low 

and slopes were close to 1, indicating a high degree of correspondence between the 

original and duplicate samples. 

¶ The Min-Max analysis was applied. The accepted criterion is that less than 10% of pairs 

should be rejected, that is above the hyperbola. In this case, the percentage rejected 

ranged from 1.98 to 6.19%, which was acceptable. 

The effect of eliminating low-grade samples on the mean relative error for RC field duplicates, 

DDH coarse duplicates (10#) and DDH plus RC pulp duplicates were verified by repeating the 

statistical analyses presented in Table 11-3 after eliminating pairs with an average Au value 

lower than 0.1 ppm. A threshold of 0.1 ppm was selected because samples with grades lower 

than this are not likely to be of interest for modelling the resources for open pit planning, and 
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they contributed large amounts of relative error as many of them were close to the gold 

detection limit. 

Table 11-3: Summary of QA/QC results for RC Field Duplicates, DDH 10# and Pulp Duplicates ς !ǳ җ лΦм ǇǇƳ 

Results 
RC - Au (ppm) > 0.1 DDH - Au (ppm) > 0.1 Pulps - Au (ppm) > 0.1 

Original Duplicate Original Duplicate Original Duplicate 

Number of 

Samples 

730 730 358 358 1087 1087 
Minimum 0.09 0.01 0.1 0.1 0.04 0.06 
Maximum 2.79 2.99 4.5 3.39 3.39 3.33 
Mean 0.36 0.36 0.48 0.48 0.4 0.4 
Standard 

Deviation 

0.32 0.32 0.49 0.47 0.38 0.38 
T Test -0.82 0.59 -0.77 
Mean Relative 

Error 

10.91 5.41 6.57 
Bias (%) -0.47 0.62 -0.24 
Correlation 0.98 0.98 0.99 
Intercept 0.01 0.03 0 
Slope 0.99 0.94 1 
Hyperbola (% 

rejected) 

3.56 1.96 5.52 
 

As can be seen, 461 RC duplicates, 147 DDH duplicates and 609 pulp duplicates were 

eliminated, indicating that a considerable amount of the data was below 0.1 ppm Au. 

Eliminating low-grade duplicates had the following effects: 

¶ The mean Au grades increased from 0.24 to 0.36-ppm for RC, from 0.36 to 0.48-ppm 

for DDH and from 0.267 to 0.40-ppm for pulps. 

¶ The mean relative errors decreased. This was significant for pulp duplicates, where 

the mean relative error decreased from 10.71 to 6.57%. 

¶ The elimination of low-grade samples also affected the percentage of data meeting 

the absolute relative difference criteria, as summarized in Table 11-4. 

¶ The percentage of rejected samples by the hyperbola test was lower than 10% in all 

cases. 
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Andres Baluzan (QP) considers that the results are acceptable according to this criterion. 

Table 11-4: QA/QC Criteria and Results for Au duplicates 

Duplicate Type Criteria 
ALL Au Data 

% 

Au Data > 0.1 

ppm % 

RC Field 

Duplicates 

90% Data have Rel Diff < 

20% 

91.1 95.2 
DDH 10# 

Duplicates 

90% Data have Rel Diff < 

15% 

93.3 97 
Pulp Duplicates 90% Data have Rel Diff < 

10% 

86 93.5 
 

Acceptability criteria were not met for pulp duplicates when all the data were analyzed, most 

likely due to the large relative difference of low-grade samples. When low-grade samples 

(<0.1 ppm Au) were excluded, all three types of samples met the acceptability criteria. Figure 

11-4 to Figure 11-9 show detailed results for the RC field duplicates, DDH coarse duplicates 

and for the pulp duplicates, respectively. 
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Figure 11-4: Results for all RC Field Duplicates ς Au 
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Figure 11-5: Results for the RC Field Duplicates - !ǳ җ лΦм ǇǇƳ 
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Figure 11-6: Results for DDH Coarse Duplicates ς Au 
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Figure 11-7: Results for the DDH Coarse Duplicates - !ǳ җ лΦм ǇǇƳ 
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Figure 11-8: Results for all Pulp Duplicates ς Au 
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Figure 11-9: Results for the Pulp Duplicates - !ǳ җ лΦм ǇǇƳ 

In general, statistical analyses of all Au duplicate data examined (reverse circulation field 

duplicates, diamond drill hole 10# duplicates and duplicate assays), especially those above 

0.1 ppm Au showed good precision, indicating that the protocols used for sample preparation 

and assaying were adequate. 

11.6 Analysis of Standard Samples 

Atacama acquired six standards from Geostats Pty Ltd during the 2010-2013 drilling period. 

Standards G301-1 and G301-3 were discontinued in 2011. These were replaced by G907-2 
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and G907-7. In addition, it was decided to acquire another standard with a grade similar to 

the mean grade of the deposit G909-7 (0.495). One thousand nine hundred and fifty seven 

(1,957) standards were assayed for Au. Details are shown in Table 11-5. 

Table 11-5: Summary of Geostats Pty Ltd Standards Used for the Fenix Gold Project 

Standard 

ID 

Best Au 

Value 

(ppm) 

 ̀

Number of Tested Standards - per 

Drilling Campaign 

Phase I 
Phase 

II 

Phase 

III 

Phase 

IV 

G 301 - 1 0.847 0.092 18 177 0 0 

G 301 - 3 1.958 0.162 14 172 0 0 

G 303 - 8 0.261 0.063 16 185 227 121 

G 909 - 7 0.495 0.031 0 0 226 125 

G 907 - 2 0.89 0.056 0 0 221 120 

G 907 - 7 1.541 0.065 0 0 220 115 

 

Table 11-6 ǎƘƻǿǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǊŜǎǳƭǘǎ ŦƻǊ ŜŀŎƘ ǎǘŀƴŘŀǊŘ ǘŜǎǘŜŘ ŘǳǊƛƴƎ !ǘŀŎŀƳŀΩǎ v!κv/ 

program. 

Table 11-6: Summary Statistical Results for Standards 

Standard 

ID 

Best Au-Value 

(ppm) 

N Mean STD Bias N out 

95% 

Interval 

% Out 

95% 

Interval 
G 301 - 1 0.847 195 0.857 0.117 1.181 3 1.5 

G 301 - 3 1.958 186 1.952 0.094 -0.306 1 0.5 

G 303 - 8 0.261 549 0.269 0.016 3.065 1 0.2 

G 909 - 7 0.495 351 0.49 0.021 -1.01 11 3.1 

G 907 - 2 0.89 341 0.898 0.021 0.899 2 0.6 

G 907 - 7 1.541 335 1.501 0.02 -2.596 1 0.3 

Bias (%) was calculated as: (Observed mean ς Nominal value) / Nominal value x 100. 

The observed bias for the lowest grade standard (G303-8) was slightly high (3.065%). 

Standards G909-7 and G907-2, which represent a relevant portion of the resources behaved 
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very well. The high-grade standard (G907-7) showed a consistent negative bias (-2.596%), 

however it affected less than 1% of the samples. The overall bias amounted to -0.432% which 

was acceptable. It is worth noting that the high-grade standard G907-7 had a similar 

behaviour of consistent negative bias in the two last campaigns. Previously reported biases 

for this standard were -2.40% (2012) and -3.05% (2013). This could be indicative of a problem 

with this particular standard. 
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Results for each standard sample are shown in Figure 11-10. 

 

Figure 11-10: Results for all Standards 

The slope of the regression line (with an intercept fixed to zero) should ideally be equal to 

1.000. In this case, the observed slope was 0.990 (including five clear outliers) which was 

1.96% lower than the desired value, which was considered acceptable. The correlation 

coefficient was very high (0.995), indicating that the deviations from the regression line were 

low. Additionally, dispersions of the assay values for all three standards were low, indicating 

good assay accuracy. 

Control charts for standards G301-1, G301-3, G303-8, G909-7, G907-2 and G909-7 are shown 

in Figure 11-11 to Figure 11-16. 
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Figure 11-11: Control Chart for Standard G301-1 

 

Figure 11-12: Control Chart for Standard G301-3 
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Figure 11-13: Control Chart for Standard G303-8 

 

Figure 11-14: Control Chart for Standard G909-7 














































































































































































































































































































































































































