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1 Summary 

Introduction 

AMC Mining Consultants (Canada) Ltd. (AMC) was commissioned by Arizona Mining Inc. (AZ) to prepare an 
updated Mineral Resource estimate and Preliminary Economic Assessment (PEA) and report according to 
National Instrument 43-101 Technical Report (NI 43-101 Technical Report or Report) for the Taylor Zn-Pb-Ag 
deposit located on the Hermosa Property, (Property). The Property is located in Santa Cruz County near the town 
of Patagonia, southern Arizona, USA. 

The Property hosts two known mineral deposits, the Taylor Deposit and the Central Deposit. The latest Technical 
Report for the Property was completed by AMC, dated 29 November 2016 and reported additional Mineral 
Resources for the Taylor Deposit, (November 2016 Technical Report). Prior to that the Taylor Deposit was also 
the subject of an NI 43-101 report dated 17 March 2016 by Metal Mining Consultants Inc. (March 2016 Technical 
Report). The Property is 100% owned by Arizona Minerals Inc. (AMI) a wholly owned subsidiary of AZ. This 
Technical Report provides an update of the Mineral Resource estimate for both the Taylor and Central deposits 
and reports the results of the PEA.  

AMC are responsible for managing and preparing the Technical Report with inputs from Mr G Mosher of Global 
Mineral Resource Services, an associate of AMC, Mr G. Methven AMC, Mr W. Hughes AMC, Mr C. Kottmeier 
AMC, Mr Q. Jin, SGS North America Inc., Mr R. M. Smith, Newfields, Mr E. Christenson of WestLand Resources 
Inc., Mr D. Bartlett of Clear Creek Associates. 

All currency amounts and commodity prices are in United States (US) dollars unless stated otherwise. Quantities 
are stated in both Imperial and SI units. Commodity weights of measure are in ounces per short ton (oz/ton) or 
percent (%) unless stated otherwise.  

Location, ownership and history 

The Property is located approximately 50 miles (81 km) southeast of Tucson, Arizona; 15 miles (24 km) northeast 
of Nogales in Santa Cruz County, Arizona, and eight miles (13 km) north of the international border with Mexico. 
The area has a semi-arid climate. Available water well information and preliminary hydrological analysis suggests 
adequate water supplies are available for project requirements. Experienced, skilled workers are readily available 
within a reasonable commuting distance. All major services and supplies are available in Tucson. 

Arizona Mining Inc. (AZ) holds 100% ownership interest in the Property through its wholly owned subsidiary 
Arizona Minerals Inc. (AMI), a Nevada corporation, which was registered on 4 October 2005 with the Arizona 
Corporation Commission to do business within the State of Arizona. 

The Property was explored by ASARCO intermittently from 1940 through 1991. Pan American Silver held the 
Property between 1994 and 2002 but confined their activity to internal economic evaluations. AZ has been active 
on the Property since 2006. 

Geology and mineralization 

Southeastern Arizona lies within a belt of 1600 to 1700 Ma-age Proterozoic rocks. Late Precambrian-Early 
Paleozoic rifting split the Proterozoic basement into a number of separate continental blocks with passive 
continental margins. Phanerozoic shelf-type sediments overlie the Precambrian basement. 

The oldest rocks in the Patagonia Mountains are Proterozoic-age granodiorite that are overlain by Cambrian-age 
sedimentary rocks. Most of Arizona was above sea level during the Ordovician and Silurian. Widespread 
sedimentary deposition resumed in the upper Devonian. Pennsylvanian-Permian-age sandstones, shales and 
carbonates were deposited during a time of shifting and cyclical environments. The Pennsylvanian Naco Group 
of southeastern Arizona is comprised of Pennsylvanian Horquilla Limestone, the Pennsylvanian-Permian Earp 
Formation and the Permian Colina Limestone, Epitaph Dolomite, Scherrer Formation and Concha Limestone. The 
Epitaph Formation, Scherrer Formation and the Concha Limestone underlie the Hermosa project and are 
disconformably overlain by Jurassic rhyolites. 
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Mesozoic-age volcanic, sedimentary and intrusive rocks lie disconformably above the Paleozoic stratigraphic 
sequence. Cretaceous-age intermediate and felsic volcanic and intrusive rocks cover much of the Property and 
surrounding areas. In the northwestern Patagonia Mountains, Jurassic granite intrudes Triassic to Jurassic 
volcanic and sedimentary rocks. Most of the central and southern parts of the range consist of Laramide-age (64 
to 58 Ma), medium to coarse-grained hornblende granodiorite batholithic rocks. The batholith is bounded by 
northwest-striking faults and its emplacement is thought to have been structurally controlled. 

Seven stratigraphic units have been recognized within the Property: three carbonate units of Paleozoic age (in 
ascending order, Epitaph, Scherrer and Concha) that are overlain by two volcanic units; the Hardshell (Jurassic 
age) and Meadow Valley (Cretaceous age). An undivided carbonate unit (Lower Paleozoic Carbonate) and an 
older volcanic unit (Older Volcanics Triassic / Jurassic age) comprise the sixth and seventh domains. All units dip 
gently to the northwest but stratigraphic relationships are complicated by the presence of a listric thrust that dips 
to the southwest, predates the two youngest Mesozoic volcanic units, and places the Epitaph, Scherrer and 
Concha over the undivided Lower Paleozoic Carbonate unit. A near-vertical, northeast striking fault, that may 
comprise a portion of the thrust, also predates the two youngest Tertiary volcanic units and separates the 
carbonate sequence to the southeast from a volcanic sequence to the northwest that includes the Older Volcanic 
unit. 

The Property hosts two stratigraphically controlled mineral deposits. The two deposits, Taylor Deposit and the 
Central Deposit. The Taylor Deposit is predominantly a carbonate replacement deposit (CRD) which permeates 
downward, to significant depth (3,600 feet (ft) or 1,100 meters (m)), into three recognized sedimentary formations 
on the Property and is comprised of Zn-Pb-Ag-Cu sulphides. The Central Deposit is a Manto style deposit which 
is confined to the contact between Permian carbonates and the overlying Jurassic rhyolites and does not permeate 
below the Concha limestone 100 ft to 500 ft (30 m ï 150 m). The Central Deposit is comprised of Mn oxides with 
accessory silver minerals. The host rocks (Jurassic Rhyolites and Concha Limestone) strike approximately 
southwest-northeast and dip ± 25° to the northwest. They do not appear to be significantly disrupted by post-
mineralization faulting at deposit scale. 

Exploration and data management 

AZ has been active on the Property since 2006 the work carried out has been almost exclusively drilling. 

Drill programs conducted by AZ on the Property between 2007 and 2016 are summarized in Table 1.1 

Table 1.1 AZ drill programs 

Year Type Number Length (ft) Length (m) Target 

2007 Core 4 4,450 1,356 Central Deposit 

2007 & 2008 Core 3 7,928 2,416 Central Deposit 

2009 Core 6 12,005 3,659 Central Deposit 

2010 -2012 Core 57 81,846 24,947 Central Deposit 

2012 RC 6 2,480 756 Central Deposit 

2010 -2012 RC 159 101,813 31,033 Central Deposit 

2007 - 2012 Core 16 32,846 10,011 Taylor Deposit 

2014 - 2015 Core 8 29,337 8,942 Taylor Deposit 

2016 Core 35 144,010 43,894 Taylor Deposit 

2016 - 2017 Core 37 151,483 46,172 Taylor Deposit 

Total  331 568,198 173,187  

Mineral Resource estimates 

The current Mineral Resource estimate is an update of the estimate presented in the November 2016 Technical 
Report. The current estimate is based on 20,369 assays from 440 surface drillholes. AZ provided wireframes of 
major lithological units, and gradeshells of the main mineralized domains, in dxf format, together with drillhole 
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locations, downhole surveys, assays and geology as csv data files. There is one difference to 2016 in that the 
sulphide and oxide domains are estimated in a single block model and discussed as one below. 

The dataset upon which the current Mineral Resource is based has an effective date of 16 February 2017 and 
includes data from 37 holes (151,483 aggregate feet or 46,172 m), that were drilled since the 2016 resource 
estimate. Brining the total number of drill holes used for the sulphide resource to 96 (358,250 aggregate feet or 
109,189 m). Mr. Greg Mosher, P.Geo. an associate of AMC completed the Mineral Resource estimate using 
GenesisTM software from SGS Geostat. 

The estimation has been carried out within eight grade domains: Veins within Mesozoic volcanics termed the 
Trench Vein System, together with three carbonate units of Paleozoic age, in ascending order, Epitaph, Scherrer 
and Concha, the underlying thrust contact between the Epitaph and overthrust younger volcanics, termed the 
Taylor Deeps and several related lenses of mineralization termed the Sub-Taylor Deeps, comprise the sulphide 
portion of the deposit collectively termed the Taylor Deposit. The Central Deposit, which lies up-dip of the Taylor 
Deposit and contains oxide mineralization, is comprised of the Upper Silver zone (LAG), and the Manto Oxide 
zone (MOX). 

Log probability plots of copper, lead, zinc and silver assays were examined for evidence of statistical outliers. Only 
silver assays demonstrated the presence of a weak break in the trend line and it was decided that capping was 
not warranted because the effect of capping is negligible with respect to the resultant estimated grade.  

The majority of samples are five (5) feet (1.5 m) in length but because the anticipated stope height is on the order 
of 60 ft or 100 ft (18 m or 30 m), resolution of data at a scale of five feet in the vertical direction was considered 
unnecessarily fine. For that reason, samples from the LAG, MOX, Concha, Scherrer Epitaph and Taylor Deeps 
domains were composited to 10 ft (3 m) in length. In comparison to the other domains, the Trench Vein System 
and Sub-Taylor Deeps domains are relatively narrow for this reason samples from these domains were 
composited to a nominal five feet. The length of these composites was adjusted to completely fill the sample 
length so that the exact five-foot length was obtained only in cases in which the samples spanned a distance 
evenly divisible by five feet. Compositing honoured lithological domain boundaries. Partial composites were 
discarded if less than one foot in length. The 20,369 samples within the volume of the gradeshells were reduced 
to 10,865 composites. 

A formula to estimate bulk density during the resource tabulation process was devised on the basis of abundance 
of galena, sphalerite and chalcopyrite. Table 1.3 sets out the parameters used for the bulk density estimation and 
hence the tonnage factor used. This formula produces bulk density values within approximately 10% of the 
measurements carried out on the drill core. Because the estimation was carried out in Imperial units, it was 
necessary to convert bulk density to tonnage factor (cubic feet/short ton). That conversion is also included in Table 
1.2. The formula, in its reduced form is: 

TF= (((Pb%*0.0862)+(Zn%*0.0597)+(Cu%*0.12))+((100-Pb%-Zn%-Cu%)*0.027)*0.031). 
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Table 1.2 Tonnage factor calculation 

Element % of mineral Mineral SG of mineral 

Pb 87 Galena 7.5 

Zn 67 Sphalerite 4.0 

Cu 35 Chalcopyrite 4.2 

Hostrock   2.7 

SG units g/cm³    

Bulk density to ft³/ton = 62.43 lbs/ft³/2000 lbs 

Example of calculation of formula terms:    

SG of Galena = (Pb%/0.87)*(7.5/100) = Pb%*0.0862 

TF = (((Pb%*0.0862)+(Zn%*0.0597)+(Cu%*0.12)+((100-Pb%-Zn%-Cu%)*0.027))*0.031) 
  

Spatial continuity of mineralization (assays of silver, copper, lead, zinc and manganese) was assessed using 
DataMine variographic software. 

Lead, zinc and silver grades were estimated for four of the sulphide domains, Concha, Scherrer, Epitaph, and 
Taylor Deeps using Ordinary Kriging. Lead, zinc and silver grades were estimated for the Trench Vein System 
and Sub-Taylor Deeps domains using Inverse Distance Squared (ID²). Silver, zinc and manganese were 
estimated for the LAG and MOX domains using Ordinary Kriging. Grades were interpolated in three passes of 
increasing search ellipse dimensions. In order for a grade to be interpolated into a block in passes 1 and 2, it was 
necessary that a minimum of four (4) and a maximum of 10 composites were located within the volume of the 
search ellipse. In pass 3, the minimum ranged from 1 to 4 composites; the maximum remained at 10 composites. 
In all three passes, each block was informed by a minimum of two holes. 

Because of their variable orientation, grades were interpolated for the LAG and Trench Vein System domains 
using the dynamic anisotropy module in Datamine. 

Each domain was estimated separately and boundaries between domains were treated as hard, i.e. the estimation 
of grades within one domain could not be influenced by grades of composites in adjacent domains. 

Grades of silver, lead and zinc for the Taylor Deposit have been estimated for the sulphide domains and the 
resource has been tabulated on the basis of Zinc Equivalency (ZnEq). Copper was not used as a component of 
the ZnEq formula because of its relatively low abundance and uncertainty pertaining to mineral processing and 
recovery and therefore to its value.  

The ZnEq formula to equate lead and silver to zinc is: 

ZnEq = [((Pb%/100)*2000*$0.95*95%) + ((Zn%/100)*2000*$1.00*92%) + (Ag ounces/short ton*$20.00*90%)] 
/((2000*$1.00*92%)/100) 

The price and recovery inputs to the equation are given in Table 1.3. 

Table 1.3 Zinc equivalent parameters 

Metal Price (US$) Recovery (%) 

Lead 0.95/lb 95 

Zinc 1.00/lb 92 

Silver 20.00/lb 90 

Silver, zinc and manganese grades have been estimated for the LAG and MOX Domains. Although manganese 
is generally the most valuable metal of the three, it was decided to tabulate the resource on the basis of the 
combined monetary value of the three metals rather than as a manganese equivalency because a manganese 
equivalency is considered an unconventional concept. The dollar value is based on metal grade times metal price 
times metal recovery. The combed metal value is termed Oxval (oxide value) and the formula is: 
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Oxval = ((Mn grade (%)* $1.22*86%)+(Zn grade (%)*$1.00*55%)+(Ag ounces/short ton*$20.00*72%)) where the 
recovery rate for manganese is 86%, for zinc 55% and for silver 72%. 

Mineral Resources were classified as Measured, Indicated and Inferred. For a block to be classified as Measured, 
it was necessary that a minimum of 16 (16) composites were located within 250 feet of the block centroid; for a 
block to be classified as Indicated, it was necessary that a minimum of eight (8) composites were located within 
500 ft (152 m) of the block centroid and for a block to be classified as Inferred, it was necessary that a minimum 
of four (4) composites be located within 750 ft (229 m) of the block centroid with the exception of the Trench Vein 
System and Sub-Taylor Deeps domains for which a block could be classed as Inferred if three composites from 
two drillholes were located within 1,500 ft (457 m) of the block centroid. 

The block model was validated in three ways: visual comparison between block grades and underlying assay 
grades, statistical comparison between block and composite values, and by swath plots in east-west, north-south 
and vertical slices. The swath plots are for the entire deposit and are based on an amalgamation of ZnEq values 
for all seven geological domains. In all cases there is reasonable correlation and agreement although grades are 
inevitably smoothed by the kriging process. 

The following tables summarizes the Measured, Indicated and Inferred Mineral Resources for the Taylor and 
Central Deposits, as of 29 March 2017. Mineral Resources that are not Mineral Reserves do not have 
demonstrated economic viability. 

Table 1.4 is a summary of the Mineral Resources for the Taylor Deposit stated at 29 March 2017 at a cut-off grade 
of 4% ZnEq 

Table 1.4 Taylor Deposit Mineral Resources 

Classification Million tons Zn% Pb% Ag oz/ton ZnEq% 

Measured 8,613 4.2 4.0 1.6 9.7 

Indicated 63,840 4.5 4.4 1.9 10.6 

Measured and Indicated 72,453 4.4 4.4 1.8 10.5 

Inferred 38,627 4.4 4.2 3.1 11.6 

Mineral Resources are reported as of 29 March 2017 
Stated at a cut-off grade of 4% ZnEq based on prices, recovery and costs as follows: 
Prices of $1.00/lb for zinc, $0.95/lb for lead and $20.00/oz for silver 
Average processing recovery factors of 90% for zinc, 95% for lead, and 85% for silver 
Total operating costs are estimated to be of the order of $60/ton.  
ZnEq calculation is discussed above 
Numbers are rounded and may not match later detailed tables. 

Table 1.5 is a summary of the Mineral Resources for the Central Deposit stated at 29 March 2017 at a cut-off 
grade of US$100/ton (OxVal). The cut-off grades for Central Deposit have been predicated on the assumption 
that these resources will be extracted by underground methods. 

Table 1.5 Central Deposit Mineral Resources  

Classification Million tons Zn (%) Ag (opt) Mn (%) Oxval ($/Ton) 

Measured 20.702 1.8 4.1 9.2 270 

Indicated 49.913 2.3 1.9 9.6 250 

Measured & Indicated 70.616 2.2 2.5 9.5 260 

Inferred 0.350 3.2 2.7 7.2 226 

Mineral Resources are reported as of 29 March 2017 
Stated at a cut-off grade of $100/ton Oxval based on prices, recovery and costs as follows: 
Prices of $1.00/lb for zinc, $0.95/lb ,$20.00/oz for silver and $1.22/lb for manganese 
Average processing recovery factors of 55% for zinc, 86% for manganese, and 72% for silver 
Total operating costs (mining and processing) are estimated to be on the order of $100/ton.  
Oxval calculation is discussed above 
Numbers are rounded and may not match later detailed tables. 
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Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. There is no 
certainty that all or any part of Mineral Resources will be converted to Mineral Reserves. Inferred Mineral 
Resources are based on limited drilling which suggests the greatest uncertainty for a Mineral Resoouce estimate 
and that geological continuity is only implied. Additional drilling will be required to verify geological and 
mineralization continuity and there is no certainty that all of the Inferred Mineral Resources will be converted to 
Measured and Indicated Mineral Resources. Quantity and grades are rounded to reflect the fact that the estimate 
is an approximation. 

Metallurgy 

The Hermosa Taylor deposit is a lead-zinc-silver deposit with relatively simple mineralogy. Upon review of the 
metallurgical testing data, it is clear that Hermosa Taylor mineralization responded well to a conventional 
sequential lead / silver ï zinc flotation.  

Most of the composites tested for Bond ball mill work index were in the medium to moderately hard range. The 
Bond abrasion indices indicate mild to medium abrasiveness. 

The projected final lead concentrate graded 69.7% Pb and 1,072 g/t Ag at a lead recovery of 95.4% and a silver 
recovery of 69.3%. The final zinc concentrate graded 56.1% Zn at a zinc recovery of 92.7%. The overall silver 
recovery was 92.4%. 

Mercury and fluorine levels of cycle F concentrates from all locked cycle tests were below levels deemed 
problematic to smelters. The manganese content of the final zinc concentrate was 1.32% Mn. Zinc smelters in 
particular could start with penalty rates as low as 0.5% Mn. 

Processing 

The project processing facility is designed to treat 10,000 tpd of lead, zinc and silver material at an operational 
availability of 92%. The processing flow sheet for the project is a standard flow sheet that is commonly used in 
the mining industry, including conventional flotation recovery methods typical for lead-zinc material. Figure 1.1 
below is a process plant overall flowsheet. SGS completed the process design based on the results of 2017 SGS 
Lakefield metallurgical testing programs. 

Run-of-mine (ROM) material will be crushed in a primary jaw crusher that is located adjacent to the underground 
mine portal. From there it will be conveyed to the processing facilities where it will be ground to 80 percent finer 
than 105 microns in a semi-autogenous grinding (SAG) and ball milling circuit. 

The mineralized material is further processed in a flotation circuit consisting of lead flotation followed by zinc 
flotation. The majority of the silver will be recovered in the lead flotation circuit and some silver will also be collected 
in the zinc flotation circuit. 

Lead sulfide will be recovered in a rougher flotation bank, producing a concentrate that will be upgraded to smelter 
specifications in three stages of cleaning. Tails from the lead flotation section will then be conditioned for zinc 
sulfide flotation. The process scheme for zinc flotation also includes a rougher bank and two stages of cleaning 
to produce smelter-grade zinc concentrates. For both lead and zinc sections, the rougher flotation concentrates 
will be reground to 80 percent finer than 38 microns prior to cleaner flotation to liberate the sulfides for further 
upgrading. 

Tailings from the flotation circuit will be thickened, filtered and conveyed to a splitter at the plant. From there, 
normally 55% of the filtered tailings will be conveyed to tailing storage facility and the remainder will be disposed 
of as backfill into the underground mine. 

Water will be reclaimed from the tailing thickener overflow and from the tailing filtrate. Process make-up water will 
be pumped from the water wells. 

Lead and zinc concentrates will be thickened, filtered, and discharged to a covered stockpile. They will then be 
reclaimed by front-end loader onto highway haulage trucks for ocean shipment to smelters. 
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Figure 1.1 Flowsheet for lead and zinc concentrate production 

 

Surface infrastructure 

Infrastructure near the project site is either available or readily upgradable as described in this report. There is 
reasonably modern infrastructure surrounding the Hermosa project and it is in close proximity to a qualified work 
force for construction and also operating the mine site. The infrastructure includes a paved road between 
Patagonia and the project mine site. The existing power line to the site is adequate for temporary facilities only 
and will need to be upgraded to supply power for the project. The water source for the project is under investigation 
on the mine private property, potential water resources are currently being evaluated for existing wells located at 
the project site. Additional water sources located approximately 8 miles (13 km) from the mine property are also 
being consider as an alternative. A reasonable amount of infrastructure has been included for development of this 
project. 

Tailings storage facility 

The Hermosa project will include an underground mining operation where minerals will be extracted through a 
milling process. After mineral extraction, approximately 50% of the tailings will be sent back underground as 
backfill and the remaining tailings will be filtered and placed in a dry stack tailings storage facility (TSF) on the 
surface. In addition to tailings, mine development rock will be generated during the mining process. It is anticipated 
that approximately half of the mine development rock will contain sulphide minerals and will be classified as 
potentially acid generating (PAG) rock and the other half classified as non-PAG. All PAG rock will be stored within 
the dry stack TSF on the surface. The PAG rock will be co-mingled with the tailings, thereby encapsulating the 
PAG rock within the dry stack tailings. The non-PAG rock will be utilized as construction material for the dry stack 
TSF and related infrastructure. 

Two dry stack TSF locations, Trench Camp and Hermosa, will be designed to contain the dry stack tailings and 
PAG development rock produced from the mining operation. Additionally, the Trench Camp TSF will store historic 
tailings which currently reside within the proposed TSF footprint. The TSFs will utilize the majority of the non-PAG 
development rock as armoring on the exposed face of the tailings to prevent water and wind erosion. The design 
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of each TSF consists of a perimeter road which fully encloses a composite lined TSF basin, consisting of a low 
permeability soil layer (prepared subgrade) and geomembrane liner. Located directly on the geomembrane liner, 
a protective layer augmented by drainage pipes sited in the topographic lows will be used to provide cover over 
the geomembrane liner. The protective layer (granular material) will also limit hydraulic head and hydraulic 
gradient on the liner system by promoting drainage. Each TSF is designed as a ñzero dischargeò (non-discharge) 
facility where water liberated from the tailings will be re-used in the process circuit along with any meteoric water 
collected from precipitation events, falling directly on the TSF footprint. 

Underground mining and infrastructure 

The climate in the project area varies from high desert in the Sonoita Valley to the steppe-like climate of the higher 
elevation grasslands and scrub area. Average rainfall is 17 in (432 mm) per year, with the majority of precipitation 
occurring between June and October. The Project area is located within the Middle Sonoita Creek and Harshaw 
Creek watersheds. 

Groundwater flows in bedrock fractures at the site. There is little to no alluvium present. Groundwater is recharged 
from precipitation at higher elevations and in the washes and drainages which carry surface flows from rain events 
north and northwest out of the basins.  

Porosity of fractured bedrock aquifers is generally low, on the order of 1% to 2%. However, mineralization can 
result in higher porosities. Based on initial aquifer testing results at selected locations, it is estimated that 
groundwater inflows to the underground mine will be low, possibly less than 5 l/s, depending on the geometry of 
the underground workings. 

Call & Nicholas, Inc. (CNI) undertook the preliminary geotechnical study for the underground works on the Project. 
The recommended mining method is sub-level open stoping (SLOS). Mining will take place initially from the 
primary stopes followed by secondary stopes. The recommended maximum stope dimensions for mining parallel 
to strike in the Concha are 148 ft H by 69 ft L by 50 ft W (45 m H by 21 m L by 15 m W) and in the Epitaph are 
100 ft H by 45 ft L and 50 ft W (30 m H by 14 m L by 15 m W). While CNI recognize a third rock type, the Scherrer, 
is rich in mineralization and is planned for mining, it was not separated as a distinct geotechnical domain. Any 
mining that occurs within the Scherrer should follow the criteria of the Epitaph rock type. 

Stope dimensions were optimized for height, rather than length. In both domains, because of the geologic joint 
fabric, mining perpendicular to the strike of the deposit allows for greater achievable dimensions. Analyses were 
limited to a depth of 4000 feet (1,219 m). 

The Concha rock type was identified as the superior mining host rock. The rock quality designation (RQD = 93%), 
joint conditions, and intact rock strength qualify this rock to be of good quality per Bartonôs Qô classification system. 
The Epitaph rock type was identified as the lesser quality mining host rock. While the Epitaph has an identical 
rock quality designation (RQD = 93%), the joint conditions were of significantly less quality than those from within 
the Concha rock type. 

In order to achieve nearly full mineral recovery at the project, paste backfill will be used to fill open stopes following 
their excavation. By filling these stopes with paste backfill, pillars will be established that will subsequently become 
the walls of later stage (secondary) stopes. In order to stand at heights up to 147 ft (45.0 m) when mining in the 
Concha, a paste fill strength of 967 kPa is required (Mitchell, et al.). When mining in the Epitaph, in which stope 
heights are less 100 ft (30.0 m), a paste fill strength of 645 kPa is required. 

Development drifts include all decline drifting and level access drifts, with assumed dimensions of 18 ft by 18 ft 
(5.5 m by 5.5 m). Due to the good quality of the rock, no support beyond spot bolting should be required in the 
development drifts. However, AZ should anticipate the presence of infrequent faults that may require some 
support. Surficial support in the form of fibre-reinforced shotcrete (fibrecrete), or shotcrete in conjunction with 
pattern bolting may be needed when mining through these faults. 

Production drifts include all stope accesses; bottom cuts, middle cuts, and top cuts, with dimensions of 14.8 ft by 
14.8 ft (4.5 m by 4.5 m). Stope bottom cuts will not generally require any support beyond infrequent spot bolting. 
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However, to account for faulting and areas of lesser quality ground, CNI recommend using fibrecrete or shotcrete 
with systematic bolting 6 ft lengths, 5.2 ft spacing(1.8 m lengths; 1.6 m spacing) in approximately 20% of all 
production drifting. 

The proposed shaft dimensions are 21 ft diameter (6.5 m). The total shaft length is 3,625 ft (1,105 m). The 
temporary support requirements consist of 7.8 ft (2.4 m) friction bolts and welded-wire mesh. Permanent support 
includes concrete lining with a design compressive strength of 418,000 lbs/ft2 to 585,000 lbs/ft2 (20-28 MPa), 
minimum lining thickness of 17.7 in (450 mm). 

Several options exist to access the Taylor deposit. AMC undertook a trade-off study to evaluate the various options 
and generate a net present value for each case. Options considered included: 

¶ Option 1 (Base Case) ï the deposit is accessed via a decline from surface and a vertical shaft.  

¶ Option 2 ï the deposit is accessed by a vertical shaft only. Sub-levels on 100 ft (30 m) intervals are 
accessed directly from the shaft. 

¶ Option 3 ï the deposit is accessed via a shaft on 200 ft (60 m) sub-level intervals. An internal ramp system 
located near the deposit allows access to the intermediate 100 ft (30 m) sub-level intervals. 

¶ Option 4 ï the deposit is accessed via twin declines. An alternate location for the underground portals for 
a twin decline system is considered. There are areas outside the existing lease that could be purchased if 
the trade-off study supported the decision. 

Based on the financial results of the study, Option 1 ï The shaft and decline from the surface of the lease area 
had the highest discounted cash flow with approximately US$114M above the next best option. AMC 
recommended the use of the shaft and decline access as it has the greatest flexibility, shortest duration to access 
the mineralization and the ability to generate cash the earliest.  

Following selection of Option 1 the shaft and decline from surface as the optimal means of accessing the mine, 
AMC carried out a detailed mine design and development and production schedule for the updated 2017 Mineral 
Resource. A number of mining methods were considered including SLOS, room and pillar and longhole benching. 
The method that best supports low operating cost, high productivity with good recovery and low dilution is SLOS. 

AMC used a function of the Datamine software, Mine Stope Optimizer (MSO) to evaluate preliminary stope 
wireframes for the SLOS mining method. Varying stope heights between 60 ft and 100 ft (18 m and 30 m) were 
generated. The stope height of 100 ft (30 m) was selected as the optimum when considering planned dilution. The 
amount of dilution in a stope is a trade-off with the additional development required to access stopes with less 
height. The selected stope height of 100 ft (30 m) is within the maximum stope size recommendations from the 
geotechnical stope design criteria. 

In order to optimize the mine economics, a high grade core of mineralization was identified above a cut-off grade 
of 15% ZnEq, that is located between 3140 ft L and 3260 ft L. The high grade material is accessible from each 
level independently and could be mined simultaneously, using more selective Longhole type mining methods over 
stope heights of 60 ft (18 m) floor to floor. A mine plan and mine design was developed to allow early access of 
the high grade core between Year 4 and Year 6 (inclusive) of the Life of Mine (LOM) plan. The use of pastefill 
ensures that lower grade material is not sterilized but is extracted as a second pass. 

Stope wireframes were generated above a cut-off grade of 6% ZnEq in order to determine the potential mining 
inventory. The potential mining inventory is the Mineral Resource above the cut-off grade that includes the 
application of mining factors such as recovery and dilution. AMC has applied a dilution factor of 5% at zero grade 
to the Mineral Resource and a mining recovery factor of 95% has been applied to the stopes. 

Once stope wireframes were generated, a check was made to remove any outlying stopes that would not be 
economic when the cost of access development was included. The cost of access development was determined 
for each level and each level was evaluated to determine if the value was sufficient to pay for its access. The 
potential mining inventory associated with the potentially economic stopes are summarized in Table 1.6. 
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Table 1.6 Potential mining inventory 

Tons (M) ZnEq (%) Ag (oz/t) Pb (%) Zn (%) 

60.8 10.3 1.7 4.3 4.4 

In order to maximize the Net Present Value (NPV) of the project, the high grade material is targeted as the optimal 
starting position. The lower grade material will be extracted as a second pass. 

Mining panels consist of five 60 ft (18 m) levels that will be mined in a bottom up mining sequence. Once the high 
grade material is extracted, the mine will extract mineralized material using primary and secondary stopes that 
are back filled with cemented pastefill. The primary stopes will be mined and backfilled prior to mining secondary 
stopes on a level sequence. As the level advances towards the south of the deposit, the level above can 
commence primary stoping.  

In order to determine an appropriate production rate which can be supported by the deposit, AMC has used a 
combination of Taylor`s rule of thumb and vertical tons per metre to determine expected production ranges. 
Production rate based on Taylors rule of thumb, is estimated at approximately 3.8 Mtpa (3.5 Mtonnes pa).  

Most successful mines do not exceed 40 vertical metres / annum (vmpa). The deposit has approximately 80 kt/vm 
of mineralization and this would support a production rate of approximately 3.5 Mtpa (3.2 Mtonnes pa). 

AMC has completed a high level schedule of the mineralized material production aimed at meeting the target 
production rate of 10,000 tons per day. Based on this production schedule, the targeted throughput of 3.6 Mtpa 
(3.3 Mtonnes pa) is achievable. AMC considers that this production rate is high for the deposit, however, given 
the potential to mine from multiple fronts on each level as well as over multiple levels at a time, it is achievable. 
For this study AMC has scheduled production at a rate of 3.6 Mtpa (3.3 Mtonnes pa). 

Underground layouts were prepared for the shaft and decline design layout and the development quantities 
determined by type for cost estimation and scheduling. Vertical development is generally associated with vertical 
ventilation raises or passes. All waste access development was assumed to be 18 ft by 18 ft (5.5 m by 5.5 m) and 
all development in mineralization to be 14.8 ft by 14.8 ft (4.5 m by 4.5 m). The total development required over 
the LOM is summarized in Table 1.7. 

Table 1.7 Development quantities by type 

Description Units Value Units Value 

Decline (ft) 26,860 (m) 8,187 

Lateral waste development (ft) 191,696 (m) 58,429 

Vertical raise development (ft) 16,448 (m) 5,013 

Vertical shaft development (ft) 3,625 (m) 1,105 

Total lateral development (ft) 218,556 (m) 66,616 

Total vertical development (ft) 20,073 (m) 6,118 

The function of the ventilation system is to dilute / remove airborne dust, diesel emissions, explosive gases, and 
to maintain temperatures at levels necessary to ensure safe production throughout the life of the mine. AMC has 
undertaken a preliminary estimate of the ventilation requirements based on the underground equipment rating 
and anticipated utilization. This estimate has been checked against benchmark data for ventilation quantities. The 
total ventilation required for the mine is is 2,012,936 cfm (950 m3/s). 

The mine will be ventilated by a ñPullò or exhausting type ventilation system. That is, the primary mine ventilation 
fans will be located at the primary exhaust airways of the mine. Fresh air will enter each mine via the main intake 
raises or shaft with exhaust to the surface via dedicated return airways. Most production activities will require 
auxiliary fans and ducting with level airflows managed through regulators located at raise accesses. 
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Intake air will be provided via the 21 ft (6.5 m) diameter shaft, the decline and one fresh air raise 18 ft (5.5 m) in 
diameter. Air will be exhausted via three return air raises that are 14.8 ft (4.5 m) in diameter. 

The stopes will be mined in a primary then secondary sequence. All stopes will be backfilled with cemented paste 
fill. Paste fill will be reticulated underground via boreholes and pipelines placed adjacent to the return air raise to 
the active mining level and then extended as mining progresses. Paste fill will flow under gravity to the active level 
and to the respective stope for filling. Fill delivery to all sublevels below each main level will be made via a series 
of inter-linked boreholes that connect to the perimeter drive on each sublevel. 

AMC has conducted a high level evaluation of the paste fill strength required and estimates a cement dosage of 
approximately 4.5% will generate a paste fill strength of 645 kPa which is in line with geotechnical design 
specifications. Based on the production rate of 10,000 t/d (9.1 ktonnes pd) and the selected stope sizes, 
approximately 1,177,155 yards3pa (900,000 m3pa) of paste fill will be required. 

AMC has undertaken high level capital cost estimates for the paste fill plant as well as the distribution system of 
US$12M and an operating cost of US$4.35 per ton of mineralized material (US$4.80 / tonne). 

AMC has completed an estimate of the quantity of major equipment required to meet the production rate. The 
equipment numbers are based on average haul distances for trucks, number of active crews for development and 
the number of active stopes required to meet production. AMC has not selected specific equipment models 
however recommended equipment includes Atlas Copco Jumbos and Simba production rigs with 50 t underground 
trucks and 12.5 t loaders. Equipment numbers are summarized in Figure 1.2. 

Figure 1.2 Primary underground equipment 

 

Based on the primary equipment requirements, AMC undertook an estimate of the expected labour required to 
meet the development and production schedules. A maximum of 380 personnel will be required for the mine, the 
workforce will operate on a three shift basis, crews will rotate between day shift, night shift and rostered days off. 
The mine is assumed to be owner operated and a maximum of 264 underground personnel will be on site each 
day. A summary of the workforce is provided in Figure 1.3 
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Figure 1.3 Underground work force 

 

Stopes are mined at a rate of 1,000 tpd, with the target being 10,000 tpd (9.1 Ktonnes pd). A minimum of 42 
stopes are required to be in operation to meet the production rate. A total of 14 stopes per level and an additional 
level to allow for any unscheduled production delays was considered necessary to meet the production rate. A 
focused approach was adopted to high grade the initial production years using selective Longhole stoping and 
leaving any low grade material to be extracted in a second pass. The production schedule reflects this strategy. 

A summary of the production and ZnEq grade is shown in Figure 1.4. 

Figure 1.4 Production schedule and ZnEq (%) 
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Development is scheduled at an advance rate of 460 ft/month (140 m/month) with the focus aiming at developing 
to the selected high grade levels on 3140 ft L through to and 3440 ft L. The development takes two and a half 
years to access these levels with mineralized material production from development commencing in Year 3. The 
development schedule by type is summarized in Figure 1.5. 

Figure 1.5 Development schedule by type 

 

The proposed underground mine services will include a small maintenance shop for minor and urgent repairs, fuel 
and lubricant storage, and a small explosives magazine.  

Compressed air will be supplied by mobile electric compressors. The compressors will be relocated to active 
mining levels as needed. 

During development the decline will be equipped with power for distribution underground as well as a three inch 
pipeline for mine service water and a four inch pipeline for dewatering. Telecommunications will be provided by a 
conventional leaky feeder system. 

Environmental 

A variety of permits and approvals from state and federal agencies may be required in order to open and operate 
the project. By far, the most involved permitting effort will be the preparation of an Environmental Assessment 
(EA) or Environmental Impact Statement (EIS) by the U.S. Forest Service (USFS), in order to comply with the 
National Environmental Policy Act (NEPA). A NEPA-compliant analysis may be required of the potential 
involvement of the USFS Coronado National Forest (CNF) in the permitting process for the project. Another major 
permitting effort is the Aquifer Protection Permit (APP) from the Arizona Department of Environmental Quality 
(ADEQ), which covers any facility that discharges a pollutant either directly to an aquifer or the land surface or the 
vadose zone in such a manner that there is a reasonable probability that the pollutant will reach an aquifer. A third 
major permitting effort will be an Air Permit under the Clean Air Act, which is administered by ADEQ with oversight 
from the U.S. Environmental Protection Agency (EPA). Based on recent data, the time required for the USFS to 
prepare an EIS ranges significantly, from less than one to ten years or more, with a mean of approximately 4 
years. The APP, Air Permit, and other permit actions can all be performed coincident with the EIS and may 
generally be timed to be completed at approximately the same time as the EIS. To minimize the environmental 
permitting timeline, a Plan of Operations (POO) should be submitted to the CNF, should it be necessary, as soon 
as possible after completion of a Pre-Feasibility Study or Feasibility Study.  
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Baseline studies to obtain background environmental data have been initiated and should be continued in the 
coming months. Results from exploration, geotechnical and hydrogeologic investigations will be used to develop 
a POO to submit to the CNF as well as provide data to support the NEPA, APP, and other permitting processes.  

Capital cost 

Capital costs for the project were estimated by AMC for mining, SGS for the processing and associated plant 
infrastructure and Newfields for the tailings facility and ponds. Preproduction capital includes capital costs for 
Years 1 to 3, all capital from Year 4 to the end of mine life is termed sustaining capital. 

The initial and sustaining capital costs are summarized in Table 1.8 and include direct and indirect costs and a 
variable contingency that depends on the individual accuracy of the various components of the estimate. 
Contingency averages 20% of pre-production capital. Owners costs, Engineering, Procurement and Construction 
Management (EPCM) and contingency are spread equally over the three year pre-production period. 

  



Hermosa Property, Taylor Zn-Pb-Ag Deposit PEA  
Arizona Minerals Inc. 716027 
 

amcconsultants.com 15 
 

Table 1.8 Total pre-production and sustaining capital costs 

Item Total (US$) Pre-production capital (US$) 

Year   1 2 3 

Underground development 324,838,491 5,670,194 9,569,852 39,609,083 

Mine equipment (incl. sust. capital) 110,700,000 4,600,000 17,100,000 10,700,000 

Shaft (incl. sust. capital) 173,620,000 42,105,000 42,105,000 
 

Backfill plant 10,000,000   10,000,000 

Water to site 3,000,000 3,000,000 
  

Power 41,000,000 41,000,000   

Roads 7,000,000 7,000,000   

TSF - trench and Hermosa 38,970,000 8,340,000 8,340,000  

Processing 110,832,313  32,877,048 65,754,097 

UG infrastructure (incl. sust. capital) 25,675,331 3,945,889 3,945,889 3,945,889 

EPCM 35,098,765 433,333 10,931,872 22,433,560 

Owners cost 1,000,000 191,667 191,667 116,667 

Contingency 75,631,000 19,570,735 17,672,337 26,019,928 

Total 957,365,900 135,856,818 142,733,664 178,579,224 

Pre-production capital    457,169,706 

Sustaining capital    500,196,195 

Operating cost 

The total operating cost is estimated to be US$48.08/t for the mine. The total operating cost includes mining 
(US$35.35/t of mineralized material), processing cost (US$10.73/t of mineralized material) and General and 
Administration cost (US$2/t of mineralized material). Operating costs are based on a combination of bench mark 
costs for similar operations with equivalent production throughput and validated by first principle estimates for 
labour, power, reagents and consumables. 

Economic assessment 

All currency is in US dollars (US$) unless otherwise stated. The cost estimate was prepared with a base date of 
Year 1 and does not include any escalation beyond this date. For net present value (NPV) estimation, all costs 
and revenues are discounted at 8% from the base date. Metal prices were selected after discussion with AZ and 
referencing current markets and forecasts in the public domain. A regular corporate tax rate of 35% for federal tax 
and 4.9% for Arizona State tax is applied as the mining income will be earned in Arizona, USA. It is assumed that 
3% of the NSR value would be the royalties to be paid.  

AMC conducted a high level economic assessment of the conceptual underground operation of the Taylor deposit. 
The underground mine is projected to generate approximately US$1,835M pre-tax NPV and US$1,261M post-tax 
NPV at 8% discount rate, pre-tax IRR of 51.4% and post-tax IRR of 41.7%. Project capital is estimated at 
US$957M with a payback period of 1.5 years (discounted pre-tax cash flow from start of production). Key 
assumptions and results of the underground mine economics are provided in the Table 1.8. 

The PEA is preliminary in nature. It includes Inferred Mineral Resources that are considered too speculative 
geologically to have the economic considerations applied to them that would enable them to be categorized as 
Mineral Reserves. There is no certainty that the PEA will be realized. 
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Table 1.9 Taylor deposit underground mine ï key economic assumptions and results 

Arizona Taylor Deposit Unit Value 

Total mineralized rock kton 60,846 

Total waste production kton 6,354 

Zinc grade (1) % 4.43% 

Lead grade (1) % 4.31% 

Silver grade (1) oz/ton 1.71 

Zinc recovery (1) % 92.7% 

Lead recovery (1) % 95.4% 

Silver recovery (1) % 92.4% 

Zinc price US$/lb 1.10 

Lead price US$/lb 1.00 

Silver price US$/oz 20.00 

Zinc payable (2) % 85% 

Lead payable (2) % 95% 

Silver payable - Pb con(2) % 97% 

Silver payable - Zn con(2) % 70% 

Payable Zn metal klbs 4,252,501 

Payable Pb metal klbs 4,756,053 

Payable Ag metal koz 82,496 

Revenue split by commodity Zinc 42% 

Revenue split by commodity Lead 43% 

Revenue split by commodity Silver 15% 

Total revenue US$ ($ 000) 11,083,731 

Capital costs US$ ($ 000) 957,366 

Operating costs (Total) (3) US$ ($ 000) 2,925,483 

Mine operating costs (4) US$/ton 35.35 

Process and tails storage operating costs US$/ton 10.73 

Operating costs (Total) (3) US$/ton 48.08 

c1 Zinc co-product cost (8) US$/lb  0.51 

c1 Lead co-product cost (8) US$/lb  0.38 

Total all-in sustaining cost (ZnEq) US$/lb ZnEq 0.61 

Payback Period pre tax(5) (Yrs) 1.5 

Cumulative net cash flow (6) US$ ($ 000) 4,475,686 

Pre-tax NPV (7) US$ ($ 000) 1,835,402 

Pre-tax IRR % 51% 

Post-tax NPV (7) US$ ($ 000) 1,260,764 

Post-tax IRR % 42% 

1. LOM average 
2. Overall payable % includes treatment, transport, refining costs and selling costs 
3. Includes mine operating costs, milling, and mine G&A 
4. Underground mining costs only 
5. Values are pre-tax and discounted at 8%, from production start date Year 4 
6. Pre-tax and undiscounted  
7. At 8% discount rate  
8. Silver treated as by product 
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Conclusions and or recommendations 

Geology 

Approximately 65% of the Taylor Deposit Mineral Resource has been classified as Measured and Indicated, a 
substantial increase from 27% of the Mineral Resource that was classified as Indicated in the 2016 estimate. The 
Inferred portion of the Taylor Deposit is largely located on the periphery of the deposit and therefore the author 
sees little benefit in AZ conducting additional surface drilling to upgrade the remaining 35% of the deposit as 
currently defined. 

The calculation used to estimate bulk density and tonnage factors for the Taylor Deposit may be refined by the 
inclusion of pyrite content and possibly by inclusion of a term to account for porosity as well as other elements. 
Some of this data is currently available and it is recommended that AZ investigates the possibility of obtaining a 
calculated bulk density that is in closer agreement with measured values than has been achieved to date. 

The Mineral Resource for the Central Deposit was estimated using fixed bulk density values; it is probable that 
these single values can be improved upon by using an approach similar to that advocated for the Taylor Deposit. 

Geological and mineral resource risks associated with the Property are those attributable to any mineral 
exploration property at a comparable stage of exploration, namely the uncertainty attached to the continuity, grade, 
and tonnage of the mineral resource that has been estimated. Additional drilling to enhance the level of confidence 
that can be placed on the estimate, and the refinement of the bulk density equation will both help to mitigate this 
risk. 

No further drilling is required for the Central Deposit at this time. However, desktop studies should be undertaken 
to determine the full resource, non-pit constrained, should it be decided the most appropriate way to mine the 
Central Deposit is through common underground infrastructure developed for the Taylor Deposit. 

Exploration 

AZ should continue to aggressively explore the Hermosa project for additional zinc / lead / silver / copper 
resources. This is especially true for the near vertical vein sets extending across the Trench claim block and for 
the Taylor Deeps zone. The Trench Vein domain has the potential to impact the early production of the mine with 
higher than average grade zinc / lead / silver material. Additionally, the Taylor Deeps zone should be drilled to itôs 
extents as it could significantly increase the overall size of the deposit. 

Mining 

Additional work on the structural geology of the deposit is recommended. This will assist with better definition of 
the expected groundwater inflows and a more accurate estimate of the implications of faulting on ground 
conditions and ground support requirements. In the next level of study AMC recommends obtaining geotechnical 
information regarding the shaft and decline locations and portal. 

The underground mine is relatively deep and has a large mining footprint. There is potential to explore the 
economics of a smaller, decline only, operation that concentrates on high grade early production from a shallower 
mine with minimum pre-production capital and less throughput. Once the mine is in production, the cost of 
expansion could be funded directly from operations. 

The primary issues remain around permitting of the mine, including permitting of access roads and power supply 
upgrades. The underground deposit shows good potential for an economic mine with a relatively simple mining 
method and accessibility. Further work is required to best assess the opportunity for a more selective method of 
extracting high grade mineralization. The production schedules completed for the PEA are level based schedules, 
AMC recommends undertaking a more detailed schedule on a stope basis for the next level of study. The more 
detailed schedule should take into account further opportunities to defer capital development expenditure. 

Operating cost estimates for mining have largely been based on benchmark costs for similar type of mining method 
and throughput. Operating costs have been validated based on labour schedules and labour numbers and then 



Hermosa Property, Taylor Zn-Pb-Ag Deposit PEA  
Arizona Minerals Inc. 716027 
 

amcconsultants.cm 18 
 

split into cost categories for North American costs for a mining operation. The validated costs are within 5% of the 
benchmark data, it was decided to use the more conservative mining cost of US$35.35. The backfill costs were 
determined seperately and are based on costs for labour, cement and consumables from local vendors. 

Metallurgical 

Additional lock cycle testing is recommended for each deposit, this will allow for validation of the final estimated 
recoveries and the selected concentrate grades. 

It should be verified that potential smelters have the capacity and ability to accept the proposed quantity and 
quality of produced lead and zinc concentrates. Transportation, treatment charges, and refinery charges should 
be confirmed. 

Surface infrastructure 

Further studies to improve the economics include the following: 

¶ Further review the topography and geo-technical conditions to minimize earthwork, foundation and 
conveying costs. 

¶ Utilize on-site mining equipment to supplement the contractor equipment for rough grading required for the 
access roads to the site. 

¶ Coordinate with the local power company to optimize the power line routing and connection to the electrical 
power grid. 

¶ Complete a thorough investigation on the water source prior to completing the FS. 

¶ Perform further characterizing of the groundwater supply by installing and testing an additional production 
well and a deep hydrogeologic test well. Analyze aquifer test data from both wells and incorporate the 
results into a numerical groundwater flow model to simulate the long-term adequacy of the supply. 

Environmental permitting 

AZ should continue baseline studies that will support the permitting processes expected to be required to develop 
the project. These include: 

¶ Biological Resources 

¶ Cultural Resources 

¶ Hydrogeological Studies 

¶ Geochemical Studies 

¶ Air and weather monitoring 

¶ Storm water quality 

¶ Geotechnical (soil and rock) investigations 

The estimated cost for additional baseline studies is $2.5 million. 

Project economics 

The results show that the pre-tax NPV is robust and remains positive for the range of sensitivities evaluated. The 
post-tax NPV performs similarly, and also remains positive for the range of sensitivities evaluated. The sensitivity 
analysis examined the impact on pre-tax and post-tax NPV (at 8% discount rate) of a 15% positive or negative 
change in metal prices, operating costs, capital costs, and corporate tax rate. The project is most sensitive to 
changes in zinc and lead prices, followed next by changes in operating costs. 
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