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1 SUMMARY 

1.1 Introduction 

This technical report (the Report) was prepared by First Majestic Silver Corp. (FMS) to provide updated 

Mineral Resource, Mineral Reserve estimates and updated information on mine and process planning for 

the Del Toro Operations (Del ToroύΦ ¢ƘŜ ƻǇŜǊŀǘƛƴƎ Ŝƴǘƛǘȅ ƛǎ Ca{Ωǎ ǿƘƻƭƭȅ-owned subsidiary First Majestic 

Del Toro, S.A. de C.V.  

1.2 Project Setting 

Del Toro is located in the northwest portion of the state of Zacatecas, Mexico, about 150 km northwest 

of the capital city of Zacatecas.  Access to Del Toro is by Highway 45 from Durango City, 120 km to the 

southeast past the /ƻƳǇŀƴȅΩǎ La Parrilla Silver Mine.   

Del Toro comprises a mining complex with three underground mines, one processing plant, and one paste 

tailings management facility. Current production is sourced from three different underground mining 

areas (San Juan, Perseverancia, and Dolores).  Exploration and mining operations are conducted on a year-

round basis. 

1.3 Mineral Tenure, Surface Rights and Royalties 

Del Toro consists of 66 mining concessions, including 58 contiguous concessions in the Chalchihuites area 

and eight non-contiguous concessions, covering a total of 2,110 hectares.  In addition to the 66 mining 

concessions under First Majestic Del Toro S.A. de C.V. control, there are three mining concessions, 

covering an area of 48 hectares, for which FMS has exploration rights and an option agreement to acquire 

these concessions that can be exercised in October 2017. 

The Verdiosa and Nueva India mining claims are currently subject to a 1% Net Smelter Return (NSR) royalty 

capped at $200,000 and $500,000, respectively, in total payment. There are no other royalties payable on 

the Del Toro mining concessions.  None of the concessions are subject to any other encumbrances. 

Del Toro has acquired five parcels of surface rights covering 219.3 hectares that are sufficient to support 

ƻǇŜǊŀǘƛƻƴǎ όǇƭŀƴǘ ƛƴǎǘŀƭƭŀǘƛƻƴΣ ǘŀƛƭƛƴƎǎ ǎǘƻǊŀƎŜΣ ŀƴŘ ƻǘƘŜǊ tǊƻƧŜŎǘ ǊŜǉǳƛǊŜƳŜƴǘǎύΦ ¢ƘŜǊŜ ƛǎ ƻƴŜ 9ƧƛŘƻΩǎ ǇŀǊŎŜƭ 

of surface rights that is currently under negotiation for renewal of the annual agreement. 

1.4 History and Exploration 

Del Toro is located near the village of Chalchihuites, which was founded in 1556 AD during the Spanish 

colonial period.  Numerous small mining operations have been developed within the district since that 
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date.  FMS estimates that approximately seven million silver-equivalent ounces were likely extracted from 

the historic mines in the Chalchihuites district.   

FMS commenced prospecting activities in the Chalchihuites area in late 2004 under option agreements.  

Work completed since that date has included geological mapping, geochemical and geophysical surveys, 

core drilling, metallurgical testwork, Mineral Resource and Mineral Reserve estimation, and mine 

construction and development.  Formal mining commenced in 2013 from the San Juan and Perseverancia 

mines.  

1.5 Geology and Mineralization 

The geological model proposed by FMS for Del Toro is a combination of mesothermal deposits (chimneys, 

breccias and replacements) and mesothermalςepithermal veins. 

Del Toro is located at the boundary between the Mesa Central physiographic province and the Sierra 

Madre Occidental. The district contains hydrothermal mineral deposits hosted by early Cretaceous 

limestones and shales that has been intruded by an Eocene-age quartz monzoniteςgranodiorite stock, 

Oligocene-age dikes, rhyoliteςrhyodacite dikes and plugs, and MioceneςQuaternary-age basaltςbasaltic 

andesite dikes. The Eocene-age stocks and dikes have metamorphosed the Cretaceous rock into marble, 

hornfels, skarnoid and skarn. 

Del Toro consists of three operating mines, Perseverancia, San Juan and Dolores, from south to north. 

Mineralization in these mines occurs in chimneys (Perseverancia and San Nicolas), veins (Cuerpo 1, Cuerpo 

2, Lupita, Dolores, etc.), breccia bodies (Cuerpo 3) and replacements that are hosted by the Cuesta del 

Cura Formation, the Indidura Formation and the quartz monzoniteςgranodiorite stock. 

The deposits contain primary sulphides such as galena, sphalerite, pyrite, pyrrhotite, stibnite, 

arsenopyrite, chalcopyrite, covellite, acanthite and silver sulphosalts (tetrahedriteςfreibergite solid 

solution).  Due to deep-penetrating supergene oxidation, most of the primary sulphides have been 

oxidized to cerussite, anglesite, hemimorphite, hydrozincite, jarosite, goethite, hematite, cervantite, 

malachite, chrysocolla, chalcanthite and native silver. The non-metallic gangue minerals present in the 

deposits, are calcite, siderite, manganiferous calcite, quartz and fluorite.  

1.6 Drilling 

The Del Toro database contains 516 surface and underground drill holes totalling 118,877 m. The database 

used to support the estimates was closed as of August 31st, 2016, and an additional 64 holes totaling 

12,206 m have been drilled since then. 
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The general practice has been to collar surface holes in HQ and reduce when required, while underground 

holes are generally collared in NQ and rarely reduced to BQ because they are mostly short holes with less 

than 500m length.  Drill contractors are used for the drill programs. 

Early logging was performed using paper logs.  In 2016, a change was made to log directly onto a computer 

ǳǎƛƴƎ aŀȄǿŜƭƭ DŜƻ{ŜǊǾƛŎŜǎΩ [ƻƎ/ƘƛŜŦ ǎƻŦǘǿŀǊŜΦ  LƴŦƻǊƳŀǘƛƻƴ ǊŜŎƻǊŘŜŘ ƛƴŎƭǳŘŜǎ ŎƻƭƭŀǊΣ ƭƛǘƘƻƭƻƎȅΣ ƳƛƴŜǊŀƭǎΣ 

alteration, structure, sample intervals, and standard recovery and Rock Quality Designation (RQD).  The 

average core recovery has been about 98%. The average RQD value is just over 85%. 

Collar surveys have been recorded using differential GPS and Total Station instruments.  Downhole 

surveys, when performed, have been taken using Tropari, Reflex, Flexit, and Devico PeeWee instruments. 

Approximately 40% of the total 516 holes in Del Toro have planned drill hole collar orientations. They 

correspond mainly to historical holes prior to 2008 and BQ holes. For the database used to support this 

Mineral Resource estimate, the percentage is reduced to 15%.  Only a few drill holes without downhole 

surveys are longer than 400 metres, and the effect of this on the Mineral Resource estimate is believed 

to be minimal. 

The relationship between sample length, or intersection length, and true width depends upon the angle 

at which mineralization is intersected. As this varies due to the location from which the drill hole can be 

completed, on the dip of the drill hole, and on the orientation (strike and dip) of the mineralization. Drill 

intersection lengths at Del Toro are typically greater than true widths. 

1.7 Sampling and Analysis 

Channel samples are collected across mineralized structures from the back of underground workings 

every 25 m where ground conditions permit.  Core is sampled on variable lengths that can range from 

0.25 m to 1.50 m.  Prior to 2015, sample intervals were generally, but not always, coincident with 

geological contacts. Since 2015, all samples have been coincident with geological contacts.  Chip samples 

are taken from the face after every round of advance by collecting chip samples from a series of horizontal 

and vertical lines. Muck samples are collected from the muck pile from a number of locations. 

Bulk density sampling has included determinations made on full HQ or NQ core samples from recent drill 

programs and determinations made on half core samples from historic core.  In total, 1,819 bulk density 

determinations are in the project database, including 320 for the Dolores mine, 411 for the Perseverancia 

mine and 1,261 for the San Juan mine, which includes the Lupita and Cuerpo 3 areas.  

Several different independent and accredited primary analytical laboratories have been used for 

processing Del Toro samples, including Inspectorate Laboratories, Stewart, and SGS.  Some samples were 

sent to the Del Toro mine laboratory or La Parrilla Central Laboratory - neither of these laboratories are 

independent of FMS.  
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Sample preparation for drill and channel samples consists of drying as required, crushing, and selecting a 

sub-split which is then pulverized to produce a pulp sample sufficient for analytical purposes.  Sample 

analysis at the third-party laboratories typically consists of fire assays and Inductively Coupled Plasma 

(ICP) analyses for a selected 30ς35 elemental suite.  Silver values over 100 g/t are typically re-analysed 

using either fire assay with a gravimetric finish or Atomic Absorption Spectroscopy (AAS).  The mine 

laboratories use fire assay and AAS methodologies. 

For all drill programs, samples have remained in secure company facilities until shipped.  For samples 

being analysed by Inspectorate and SGS, trucks owned by the laboratories were sent to Del Toro to collect 

the samples. 

1.8 Data Verification 

Quality Assurance and Quality Control (QA/QC) programs have been in place for all drilling and channel 

sampling programs at Del Toro since 2011.  Starting in mid-2011, one standard and one blank was inserted 

every 20 samples (set position). In 2013, field duplicates were added to the program, and this protocol 

was in use until late 2014 when coarse (reject) and fine (pulp) duplicates were added to the insertions.  

Starting in early 2015, a QA/QC insertion program was developed where every 26 sample batch included 

one standard, one blank, one coarse duplicate, one fine duplicate and an additional QC material that can 

ōŜ ƛƴǎŜǊǘŜŘ ŀǘ ǘƘŜ ƭƻƎƎƛƴƎ ƎŜƻƭƻƎƛǎǘΩǎ ŘƛǎŎǊŜǘƛƻƴ όнл҈ ƛƴǎŜǊǘƛƻƴ ǊŀǘŜύΦ 

For a majority of the standard data sets, biases are mild to moderate and within or close to a rule-of-

thumb value of 5% relative to the expected value.  There are some consistent biases, particularly for silver 

and lead, which are generally low relative to the expected values.  The highest biases are observed in the 

La Parrilla standards, which only provide a comparison to the Inspectorate laboratory results. FMS has 

aggressively taken measures in order to address the assay accuracy issues that were identified at the La 

Parrilla Central Laboratory through compilation and assessment of the historic and recent QA/QC data 

and re-run analyses.  Ongoing compilation of standard results indicates that these measures are improving 

the analytical accuracy of Central Laboratory results. 

Generally, field blanks of all types indicate no significant or systematic contamination.  Results for fine 

blanks for most of the project history show no issues with analytical contamination.  Results for all primary 

metals in field duplicate samples show considerable scatter. This is not unusual for this type of high-grade 

silverςleadςzinc deposit where mineralization occurs in veins, stockwork zones or breccias.  The data sets 

for coarse and fine duplicates are still quite small at approximately 200 pairs each. Both sets show good 

assay precision, as should be expected for duplicates at more advanced sample preparation stages.   

Based on QA/QC failures, mainly standard failures, FMS re-ran certain batches of samples from 2015 and 

2016 drilling programs at the La Parrilla Central Laboratory.  In general, the re-runs returned passing 

standard results and the re-run results were used in the database.  Del Toro has not had a consistent check 
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assay program.  However, given the issues with accuracy in results from the La Parrilla Central Laboratory, 

FMS sent batches of 2015 and 2016 from the most relevant resource areas for check or re-assay at SGS.  

The results from the samples that were re-assayed at SGS were accepted for use in the database over the 

La Parrilla Central Laboratory results, for both the Santa Teresa and San Juan samples. 

All drill data prior to 2015 was in paper format and subject to electronic capture in Microsoft Excel 

spreadsheets prior to being compiled and imported into DataShed.  FMS maintains a detailed spreadsheet 

of the data validation items for each major table, including the staff responsible for the verification 

procedures. In addition, the DataShed import process includes a series of built-in checks for errors at all 

stages, from header to individual tables.  Import of assay data, including QA/QC results, in files direct from 

the laboratory, must match with sample intervals and sample numbers that are already established in the 

database.  All drill holes in the database were subject to validation and a 5% selection was subject to 

verification from hard copy record.   

Database tables were also subject to a Qualified Person (QP) peer review.  This included a final check of 

collar location relative to topography, a review of downhole surveys for anomalies, a series of interval 

checks, and a comparison of database assay values to original certificates for over 10% of the assays for 

each zone.  In the opinion of the QP, a reasonable level of verification has been completed by dedicated 

database management staff and external consultants and no material issues would have been left 

unidentified from the verification programs undertaken.   

Drill data are typically verified prior to mineral resource and mineral reserve estimation through software 

program checks, comparison to original hard copy data, and peer review. The quality of the drill data is 

sufficiently reliable to support Mineral Resource and Mineral Reserve estimation. 

1.9 Metallurgical Testwork 

Metallurgical testwork supporting the plant design was conducted from 2009 to 2012, and included 

comminution, flotation, reagent, and cyanidation testwork.  The initial mill design was modified during 

operations, and the cyanide circuit has been placed on care-and-maintenance.   

Originally, the sulphide circuit was designed to produce two concentrates:  lead and zinc, with the former 

containing most of the floatable silver values.  The circuit was operated in this configuration for 

approximately 16 months (March 2013 to June 2014).  However, as the circuit yielded rather low zinc 

recoveries (< 20%), a decision was made to suspend the production of zinc and use the installed capacity 

to process lead oxide (PbO) ore instead, thereby generating higher revenue from the sale of silver and 

lead.   

The learning experiences and changes implemented during subsequent metallurgical optimization work 

were applied using observations directly from the plant.  Laboratory work was limited, as it was 
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considered to be of lesser priority.  Consequently, the current forecasts exclusively rely on plant 

performance data, while the proposed metallurgical relationships were derived using consolidated 

production figures from 2016. 

Mineralization that will be fed through the plant has been classified into six categories depending on the 

sulphide and transition material type.  The sulphide material is the preferred ore type, and the proportion 

of transitional material included in the plant feed must be limited to control adverse effects on 

metallurgical recovery.  However, due to mining constraints, there can be a significant contribution to the 

mill feed from transitional material. 

Recovery considerations focus on lead and silver.  The recovery circuit targets lead sulphide (PbS) recovery 

first, followed by sulphidisation conditioning that promotes PbO flotation.  PbO increases with increasing 

PbS, and even ore classified as 100% sulphide contains significant PbO.  Consequently, PbO plays a 

controlling role on recovery since PbO floats significantly slower than PbS.  A ratio equation was 

developed, whereby the regression lines for silver reasonably match, while the agreement is nearly 

perfect in the case of lead.  A similar approach followed to develop the metallurgical recovery equations 

that were applied to the model concentrate grade; however, in this case, the relationship between head 

and concentrate grades is linear in the case of lead, whereas for silver it is exponential.  Metallurgical 

recovery of silver is estimated to range between 83% and 77% as a function of the degree of oxidization 

of the ore.  Similarly, metallurgical recovery of lead is estimated to range between 77% and 60%. 

Arsenic is the only known deleterious element that may reach penalty levels.  Controlling the plant feed 

to a grade of < 0.6% As is necessary to produce a flotation concentrate with < 1% As. 

1.10 Mineral Resource Estimates 

Mineral Resource estimation at Del Toro was performed on four vein systems within three mining 

operations and three exploration veins: 

¶ Mina Dolores:  inclusive of Santa Teresa, Santa Teresa de Alto, Santa Teresa de Bajo, Purisima and 

Dolores; 

¶ Mina Perseverancia:  inclusive of San Nicolas and Escondida; 

¶ Mina San Juan:  inclusive of Lupitas, Lupitas Alto, San Jose and San Jose Alto, Cuerpo 1, Cuerpo 2 

and Cuerpo 3; 

¶ Zaragoza; and 

¶ Carmen and Consuelo. 

These were grouped into three estimation areas: 

¶ Mina Dolores, Perseverancia, San Juan-Lupitas; 

¶ Mina San Juan Cuerpo 3; and 

¶ Minor veins (Cuerpo 1 (A, B and C), Cuerpo 2, Escondida, Zaragoza, Carmen, and Consuelo). 
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Depending on the mine and model, resource estimation is based on information such as the current drill 

hole database, channel sampling, underground level mapping, and digitized data for underground drifts 

and stopes.  Specific gravity (SG) data were typically assigned based on major rock type groups or on 

domains. 

Where computerized modelling techniques were employed, geological and mineralized vein solids were 

constructed.  Assay, density and waste samples were composited, with composite lengths variable 

depending on domain.  High-grade outlier samples were capped, or an outlier-restriction influence radius 

was applied.  Domain boundaries were reviewed, and, typically, hard boundaries were implemented for 

estimation.  Where sufficient data were available, semi-variogram models were developed from the 

composite samples for variables such as silver, arsenic, gold, lead, and zinc.   

Estimation of silver, gold, lead, zinc, and arsenic within the Mina Dolores, Perseverancia and San Juan-

Lupitas domains was undertaken using a two-dimensional (2D) compositing and estimation approach.  A 

combination of estimation methodologies was used within the estimate to allow for interpolation where 

limited composite data and unstable variogram models were not able to capture the spatial continuity 

required for Ordinary Kriging (OK).   

Estimation of silver, gold, lead, zinc, and arsenic for the Cuerpo 3 deposit was completed using OK.  Blocks 

within the Cuerpo 3 model were estimated with two successive interpolation passes for all metals.  The 

estimates were validated using a combination of methods, including visual inspection, comparison of 

block grade distributions with drill hole composite sample grades using scatter and cumulative probability 

plots, and comparison of average composite sample values with average estimated block grades using 

swath plots.  In general, the estimates were found to be unbiased, and provide a fair representation of 

the supporting composite data.  A range of criteria were considered when addressing the suitability of the 

classification boundaries for the Mineral Resource estimates, which could include some or all of the 

following:  confidence in the interpretation of the geological continuity and volume of mineralized zones, 

drill spacing and sampling quality, recent mining activity, continuity of silver grades defined from 

variogram models, estimation technique, number of samples used to estimate a block, average composite 

distances, the number of octants required to estimate a block, and kriging quality parameters.  No 

Measured Mineral Resources were estimated for Cuerpo 3.  

For the estimates using polygonal methods, longitudinal sections of vein structures were constructed.  

Once the projections for Measured, Indicated, and Inferred polygons were addressed, the area, average 

width, volume, and weighted mean grade were calculated for every polygon.  Outlier grades were capped.  

Polygons of Measured Mineral Resources are projected vertically (up and down) 20 m away from mine 

levels informed by chip samples.  Indicated Mineral Resources are projected 20 additional metres from 

Measured Mineral Resources away from mine levels and 20 m around drill hole intercepts where there is 

continuity of mineralization as indicated by drilling information or by mine levels with sample lines 

reporting potentially economic grades. Inferred Mineral Resources are projected 50 m from drill hole 

intercepts or polygons of indicated Mineral Resources.  In most cases, Inferred Mineral Resources are 

projected 20 m beyond Indicated Mineral Resources.  Drill hole spacing varies generally from 15 to 75 m 
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in zones of Measured and Indicated Mineral Resources, whereas chip sample lines are spaced between 

1.5 and 3.0 m in those mine levels with Measured or Indicated Mineral Resources.   

Mineral Resources are reported using silver-equivalent (Ag-Eq) cut-off grades, where Ag-Eq is calculated 

as: 

¶ Ag-Eq = Ag Grade + [(Au Grade x Au Recovery x Au Payable x Au Price / 31.1035) + (Pb Grade x Pb 

Recovery x Pb Payable x Pb Price x 2204.62) + (Zn Grade x Zn Recovery x Zn Payable x Zn Price x 

2204.62)] / (Ag Recovery x Ag Payable x Ag Price / 31.1035) 

Assumptions used to generate the cut-off grade common to all estimates included: 

¶ Metal prices of $19.00 /oz Ag, $1,300.00 /oz Au, $1.00 /lb Pb and $1.20 /lb Zn; 

¶ Actual and budgeted operating and sustaining costs; 

¶ Metallurgical recovery for sulphides of 82% for Ag, 80% for Au, 67% for Pb and 15% for Zn; and 

¶ Metals payable of 95% for Ag, Au and Pb and 85% for Zn in concentrates produced from sulphide 

minerals. 

A cut-off assumption of 120 g/t Ag-Eq was used for the Mina Dolores, Perseverancia, San Juan-Lupitas 

estimates, and a cut-off of 195 g/t Ag-Eq was used for Cuerpo 3 and the minor vein estimates. 

1.11 Mineral Resource Statements 

Mineral Resources are reported using the 2014 CIM Definition Standards for Mineral Resources and 

Mineral Reserves (2014 CIM Definition Standards), as summarized in Table 1-1 (Measured and Indicated 

Mineral Resources) and Table 1-2 (Inferred Mineral Resources). 

Table 1-1: Measured and Indicated Mineral Resource Summary Table 

Category 
K 

Tonnes 

Grades Contained Metal 

Ag Au Pb Zn Ag-Eq Ag Au Pb Zn Ag-Eq 

(g/t) (g/t) (%) (%) (g/t) (k oz) (k oz) (k lb) (k lb) (k oz) 

Measured 47 228 0.43 4.04 0.92 383 346 0.65 4,206 952 581 

Indicated 1,234 219 0.14 4.55 3.51 388 8,694 5.59 123,647 95,404 15,393 

Total Measured and 

Indicated 
1,281 219 0.15 4.53 3.41 388 9,040 6.25 127,853 96,357 15,974 

Table 1-2: Inferred Mineral Resource Summary Table 

Category K Tonnes 

Grades Contained Metal 

Ag  Au  Pb  Zn  Ag-Eq  Ag Au Pb Zn  Ag-Eq 

(g/t) (g/t) (%) (%) (g/t) (k oz) (k oz) (k lb) (k lb) (k oz) 

Inferred 1,362 213 0.13 5.05 1.95 385 9,349 5.61 151,654 58,531 16,877 
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Notes: 
1. Mineral Resources were prepared by FMS, SRK Consulting (Canada) Inc and Entech. The Qualified Person for the 

estimate is Jesus M. Velador Beltran, MMSA, QP, an employee of FMS. 
2. Measured and Indicated Mineral Resources are reported inclusive of Mineral Reserves.  Mineral Resources have an 

effective date of December 31st, 2016.  Mineral Resources that are not Mineral Reserves do not have demonstrated 
economic viability. 

3. Mineral Resources are reported above a silver-equivalent grade of 195 g/t Ag-Eq for Cuerpo 3 and 120 g/t Ag-Eq for all 
other veins. Silver equivalent was calculated using the equation Ag-Eq (g/t) = Ag (g/t) + Au (g/t) * 66.5 + Pb (%) * 29.6 + 
Zn (%) * 7.1.  Assumptions include metal prices of $19.00 /oz Ag, $1,300 /oz Au, $1.00 /lb Pb and $1.20 /lb Zn; 
metallurgical recoveries of 82% for Ag, 80% for Au, 67% for Pb and 15% for Zn; and metal payability of 95% for Ag, Au 
and Pb, and 85% for Zn in concentrates produced from all materials.  

4. Numbers have been rounded as required by reporting guidelines.  Totals may not sum due to rounding. 

The Mineral Resources may be impacted by additional infill and exploration drilling that may identify 

additional mineralization or cause changes to the current domain shapes and geological assumptions. The 

Mineral Resources may also be affected by subsequent assessments of mining, environment, processing, 

permitting, taxation, socio-economics, and other factors. 

1.12 Mineral Reserve Estimates 

Mineral Reserves were initially constrained using Ag-Eq cut-off grades developed for each mining method 

used.  The cut-off grades considered were: 

¶ Fully Costed Cut-Off Grade (FCOG) ς a grade of material in which recoverable value pays for all 

associated costs, including but not limited to development, stoping, processing, treatment, and 

all administration costs. For high-level assessments, FMS allows for some capital in the 

determination (sustaining capital); 

¶ Incremental Cut-Off Grade (ICOG) ς a grade of material in which recoverable value pays for 

stoping, processing, treatment, and administration (if the material adds to mine life). 

Development and sustaining capital are excluded under the premise that these costs have already 

been absorbed by material deemed economic by the consideration of the FCOG; and 

¶ Marginal Cut-Off Grade (MCOG) ς a grade of material in which recoverable value pays for the 

incremental haulage cost between the waste dump and the processing facility, processing costs 

(variable component) and administration costs (if mine life is extended). 

Considerations of ore loss and dilution for each mining method were then included: 

¶ Cut-and-fill:  10% unplanned dilution, mining recovery of 95% (Dolores, San Juan, 

Perseverancia); 

¶ Long-hole stoping:  15% unplanned dilution, mining recovery of 95% (Dolores); 

¶ Development:  10% unplanned dilution, mining recovery of 95% (Dolores); 

¶ Shrinkage stoping:  10% unplanned dilution, mining recovery of 95% (San Juan); and 

¶ Drift-and-fill:  20% unplanned dilution, mining recovery of 90% (San Juan Cuerpo 3). 
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These considerations were then incorporated with the initial cut-off grade determinations to arrive at a 

final cut-off grade criteria set (Table 1-3).  Stopes were then optimized based on selected mining methods 

and minimum stope widths. 

Table 1-3: Final Cut-Off Grades Applied by Mining Method 

Cut-Off Grade Unit FCOG ICOG MCOG 

Cut-Off Grade: Cut-and-Fill g/t Ag-Eq 195 150 80 

Cut-Off Grade: Shrinkage g/t Ag-Eq 210 170 80 

Cut-Off Grade: Longhole g/t Ag-Eq 160 120 80 

Cut-Off Grade: Drift-and-Fill g/t Ag-Eq 300 270 80 

Mineral Reserve estimates were based on mining modifying factors gathered from actual operations data 

as well as from estimates that follow industry best practices.  

Modifying factors for mining were applied to the Measured and Indicated Mineral Resources on a stope-

by-stope evaluation and have been determined suitable for conversion to Mineral Reserves. To convert 

from Mineral Resources to Mineral Reserves, the resource blocks were interrogated by applying economic 

criteria as well as geometric constraints based on the mining method envisioned. Mineable blocks or 

stopes were defined by following this process. 

1.13 Mineral Reserve Statements 

Mineral Reserves are reported using the 2014 CIM Definition Standards, as summarized in Table 1-4. 

Table 1-4: Mineral Reserves Summary Statement 

Category K Tonnes 

Grade Contained Metal 

Ag Au Pb Zn Ag-Eq Ag Au Pb Zn Ag-Eq 

(g/t) (g/t) (%) (%) (g/t) (k oz) (k oz) (k lb) (k lb) (k oz) 

Proven 20 155 0.12 1.25 0.34 203 100 0.08 551 150 131 

Probable 1,445 163 0.10 3.36 2.68 288 7,573 4.65 107,009 85,352 13,380 

Total Proven + Probable 1,465 163 0.10 3.33 2.65 287 7,677 4.71 107,521 85,565 13,518 

Notes: 

1. The Qualified Person for the Mineral Reserve estimate is Ramon Mendoza Reyes, QP, a FMS employee.  Mineral 
Reserves have an effective date of 31 December, 2016. 

2. Mineral Reserves are defined using multiple variable cut-off grades, then stope designs are optimized based on selected 
mining methods and minimum stope widths.  Mining methods will include cut-and-fill (resue), drift-and-fill, shrinkage 
stoping and longhole stoping with cemented fill methods.   

3. The Ag-Eq grade formula used was Ag-Eq Grade = Ag Grade + [(Au Grade * Au Recovery * Au Payable * Au Price / 
31.1035) + (Pb Grade * Pb Recovery * Pb Payable * Pb Price * 22.0462) + (Zn Grade * Zn Recovery * Zn Payable * Zn 
Price * 22.0462)] / (Ag Recovery * Ag Payable * Ag Price / 31.1035). 
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4. Key assumptions and parameters include: Metal price of US$18/oz Ag, US$1.00/lb Pb, US$1.15/lb Zn, US$1,250/oz Au; 
metallurgical recoveries of 82.3% for Ag, 67.5% for Pb, 15.0% for Zn, 60.0% for Au; metal payabilities of 95% for Ag, Pb 
and Au, and 85% for Zn; direct costs of US$49.3/t mill feed, process and treatment costs of US$38.80/t mill feed and 
general and administration (indirect costs) of US$18.0/t.  Ore loss and dilution is variable by mine, and by mining 
method.  Mining recoveries range from 90ς95%.  Unplanned dilution assumptions range from 10ς20%. 

5. Numbers have been rounded as required by reporting guidelines.  Totals may not sum due to rounding.  

Factors that could affect the Mineral Reserves include changes to the following assumptions:  unplanned 

dilution, mining recovery, geotechnical conditions, equipment productivities, metallurgical recoveries, 

metal prices and exchange rates, mill throughput capacities, operating costs, and capital costs. 

1.14 Mining Methods 

1.14.1 Mining Considerations 

In mineralisation that exhibits fair to good geotechnical conditions, Del Toro uses cut-and-fill (resue) and 

shrinkage stoping.  Both methods have been successfully employed and recover the mineralisation with 

limited ore loss and dilution, albeit at a low productivity.  A recent trade-off study indicated that where 

mineralisation was greater than 1.0 m in width, longhole stoping with fill could be more productive and 

cost effective than the current methods.  Overhand drift-and-fill is planned for the Cuerpo 3 deposit.  

Stope designs assumed: 

¶ Dolores:  a minimum mining width of 1.5 m was designed for longhole stopes and 1.0 m for cut-

and-fill zones; additional waste was included to meet the minimum mining width for access, 

therefore waste was designed and scheduled on either side of the mineralisation.  Sills mined for 

longhole stoping areas were proposed to be 3.0 m wide, 4.0 m high, and suitable for modern 

drilling equipment.  Production stopes were designed with a minimum width of 1.5 m and a 

vertical distance of 9.5 m.  Stope panels were designed at 20 m long (9.5 m high).  A ramp mined 

with an arched profile will be excavated to a width of 3.5 m and a height of 3.5 m, and will 

incorporate a minimum stand-off distance of 20 m to locate the ramp away from mineralisation.  

Planned development includes: access drifts, sills (development on mineralisation), operating 

waste development (sills mining material below cut-off), sumps, escapeways and accesses to the 

escapeways, return airways and accesses to the return airways, stockpiles, and ore passes and 

access to the ore passes, where required. 

¶ San Juan:  There is limited opportunity to optimise the mining methods that can be applied to 

Cuerpo 1, Cuerpo 2 and the minor veins, as they are well-established and nearing completion. 

Shrinkage stoping, using a minimum mining width of 1.0 m, was designed for additional stoping 

areas. For cut-and-fill stoping, a minimum mining width of 1.0 m was used for design (resue 

portion), with a final width of 2.5 m for excavated width (1.5 m of waste blasting).  Additional 

waste was included to meet the minimum mining width for access, therefore waste was designed 



12 
 

and scheduled on either side of the mineralisation.  Generally, the ramps have been moved from 

ore into waste to reduce the potential for sterilisation and to increase productivity.  The drift-and-

fill method proposed for Cuerpo 3 used 3.0 m square profiles for development.  The whole drift, 

once inside the mineralisation, was interrogated to meet the cut-off analysis.  The access ramp 

designs for Cuerpo 3 are 60 m from the orebody. This stand-off distance will allow sufficient space 

between the ramp and the orebody for the excavation of the level accesses, stockpiles and sumps.  

The main ramp has a profile of 3.5 m by 3.5 m.  The production levels will be spaced vertically 

every 18 m.  Planned development includes: ore drifts, sumps, escapeways and accesses to the 

escapeways, return airways and accesses to the return airways, stockpiles, and ore passes and 

the access to the ore passes, where required. 

¶ Perseverancia:  The production areas in the Perseverancia mine were designed to a minimum 

mining width of 1.0 m, after ore dilution and loss were considered.  Additional waste was included 

to meet the minimum mining width for access, therefore waste was designed and scheduled on 

either side of the mineralisation.  A ramp mined with an arched profile will be excavated to a 

width of 3.5 m and a height of 3.5 m; ramps will be located away from mineralization.  Planned 

development includes: access drifts, sills (development on mineralisation), operating waste 

development (sills mining material below cut-off), sumps, escapeways and accesses to the 

escapeways, return airways and accesses to the return airways, stockpiles, and ore passes and 

the access to the ore passes, where required. 

Ventilation at the mines is via a push-pull system, typically with fresh air coming into the mine portals and 

being exhausted through ventilation raises. 

1.14.2 Geotechnical Considerations 

Geotechnical evaluations were undertaken to provide support for the selected mining methods, including 

geotechnical review, structural investigations and rock mass evaluation.   

Rock mass rating and mining width considerations were used to classify the rock mass within the various 

mining operations into three general domain types: 

¶ Host rock domains that are not altered, behave stably in all design sections, and do not require 

support; 

¶ Host rock domains that are altered, fractured, or contain oxide vein; have the potential for 

instability; and require support such as rock-bolts and steel-wire mesh; and 

¶ Host rock domains that include sulphide breccias, which are classified as unstable, and require 

strict ground control measures that include the installation of shotcrete to help confine the 

weak material. 
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A specific study was undertaken on Cuerpo 3, because of the known poor to extremely poor ground 

conditions. Two clay types were identified, a sticky, swelling, saturated clay that is likely to pose a mining 

risk, and a less-saturated, more-freely draining clay unit that may be easier to manage during mining.  

Sand and clay rich conditions within the breccia will be difficult to mine.  Underhand mining has been 

recommended to limit exposure to the degraded conditions.  The geotechnical domain model will assist 

with predictive mining through the variable ground conditions, and the clay model will inform potential 

mining risks.  The model should be regularly updated with new drill hole and mapping data. 

1.14.3 Hydrogeological Considerations 

There has been only limited hydrogeological investigation at the site to date. Del Toro monitors mine 

discharge daily with magnetic flowmeters and monitors hydrochemistry of discharge water on a quarterly 

basis.  Two groundwater monitoring wells are used to monitor groundwater quality downgradient of the 

tailings impoundment. 

Most of the mine inflows are associated with sub-vertical faults within the skarn unit. The contact 

metamorphism process has silicified the antecedent limestone and leached soluble minerals, resulting in 

enhanced porosity and permeability. Appreciable inflows have been observed on four separate structural 

trends, with the northeastςsouthwest fault trend the most productive. An inflow event in late September 

2016 resulted in the flooding of the lower portion of Ramp 068.  FMS has since upgraded its pumping 

system to handle the increased flows. 

Review of the Cuerpo 3 orebody indicates that it should be pre-drained, to the extent possible prior to 

extraction, to limit the effect of  elevated pore pressures and discharging groundwater could have on the 

wall rock stability and on dilution. 

1.14.4 Production Plan 

Del Toro has well-established productivities which were applied in the mine schedule, including the time 

taken to drill, blast, muck and support each round; vertical development considerations; longhole drilling; 

material movement; and backfill requirements.  The following mine life assumptions are included in the 

schedule presented in Table 1-5: 

¶ Dolores:  four years; 

¶ Cuerpo 3:  seven years; and 

¶ Perseverancia:  two years. 
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Table 1-5: Mine Schedule 

Type Units Total 2017 2018 2019 2020 2021 
2022/
2023 

Development 

Total Lateral Development m 42,650 14,467 14,791 6,615 3,549 1,936 1,277 

Vertical Development m 727 426 279 22 0 0 0 

Waste Mined 

Dolores kt 182.8 66.9 83.6 30.8 1.4 0 0 

Perseverancia kt 91.7 75.9 15.8 0 0 0 0 

San Juan kt 331.6 192.4 75.1 33.1 16.4 8.8 5.8 

Total kt 606.1 335.2 174.5 63.9 17.8 8.8 5.8 

Ore Mined (Dilution and Mining Recovery Applied) 

Dolores kt 379.2 87.3 162.9 117.8 11.3 0 0 

Perseverancia kt 152.5 78 37.5 37.1 0 0 0 

San Juan kt 932.3 190.1 160.4 193.9 217.8 113.1 56.8 

Total kt 1464 355.3 360.7 348.7 229.1 113.1 56.8 

Mined Grades (Dilution Applied) 

Silver g/t 163 166 139 161 173 205 181 

Lead % 3.33 3.81 2.98 3.28 3.21 3.48 3.17 

Zinc % 2.65 1.37 2.29 2.92 3.87 3.73 4.26 

Gold g/t 0.1 0.05 0.1 0.14 0.1 0.12 0.14 

Ag Equivalent g/t 287 292 250 288 302 343 314 

Mined Metal Mass (Process Recovery Not Applied) 

Silver m oz 7.7 1.9 1.6 1.8 1.3 0.7 0.3 

Lead kt 48.8 13.5 10.7 11.4 7.4 3.9 1.8 

Zinc kt 38.8 4.9 8.3 10.2 8.9 4.2 2.4 

Gold k oz 4.8 0.6 1.2 1.6 0.7 0.4 0.2 

Ag Equivalent m oz 13.5 3.3 2.9 3.2 2.2 1.2 0.6 
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1.14.5 Equipment Considerations 

Equipment requirements were assessed for each mining operation.  Typically, the equipment fleet 

includes jumbos, raisebore machines, load-haul-dump machines, and trucks.  Additional haulage 

requirements can be met by the onsite contractor through the provision of additional haulage trucks. 

1.15 Process Plant 

The process plant uses a conventional grinding circuit followed by sulphide flotation, then oxide flotation.  

To maximize metal recovery, the circuit targets PbS first in a rougher-cleaner-scavenger cell configuration, 

followed by sulphidisation conditioning in a rougher-scavenger configuration that promotes PbO flotation.   

Since the ore originates from three different mines, each mine hosting multiple geological domains, the 

plant metallurgical (grade-recovery) performance varies noticeably at times.  However, by exercising plant 

feed blending practices the metallurgical variability is adequately controlled and the operation 

consistently achieves its production objectives.  Concentrate grade varies between 40% and 50% lead, 

depending on the percentage of lead in the feed. Concentrate sales penalties due to arsenic content (the 

only deleterious element of concern) is not an issue, as current commercial agreements specify penalties 

for arsenic content at > 1%. 

Because of the operation of tailings filtration, most of the water (80-85%) is recycled in the process.  Power 

consumption is approximately 46,000 kWh per day.   

The current plant capacity and infrastructure are considered adequate to continue operating for the 

remaining mine life.  However, there are a number of initiatives to continue improving the metallurgical 

performance of the plant.  These initiatives include the implementation of microbubble flotation and fine 

grinding technologies to optimize metallurgical recoveries and concentrate grades, and the evaluation of 

specialty flotation reagents to increase metal recoveries and to inhibit the concentration of arsenic.   

1.16 Infrastructure 

The existing surface mining infrastructure includes the process plant, workshops, analytical laboratory, 

temporary ore stockpiles, waste rock and tailings storage facilities, water management and diversion 

structures, offices, drill core and logging shack, water ponds, power substations and power lines.  The 

three mining operations are accessed via surface portals.   

Short-term plant feed storage stockpiles are located in proximity to the processing plant in the San Juan 

mine.  Waste rock storage is limited to surface dumps outside each of the mines.  Del Toro is currently 

operating Tailings Storage Facility # 1-2 (TSF 1-2), which is expected to reach maximum capacity in the 

first quarter of 2018.  Construction of Tailings Storage Facility #3 (TSF3) is ongoing with expected 

completion in the fourth quarter of 2017, in sufficient time to be able to store the remaining tailings 
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material for the life-of-mine. TSF3 was designed to hold 11.85 Mt of paste-filtered tailings in 10 benches 

of 10 m high, for a total height of 100 m. 

With the completion of TSF3, no other major infrastructure is planned for the Life of Mine (LOM). 

Fresh water for Del Toro is sourced from underground dewatering stations. The two main uses of fresh 

water are water for production and exploration drilling, and make-up water for processing.   

The location of the Del Toro mines in the vicinity of the municipality of Chalchihuites reduces the need to 

provide dedicated camp facilities to employees and contractors. The majority of the mine personnel lives 

in the town of Chalchihuites, which is in walking distance to the mine. A minor portion of the workforce 

live in surrounding towns and commute each day. 

1.17 Markets and Contracts 

The main product obtained from the flotation process at Del Toro is a silver-rich lead concentrate, which 

ƛǎ ǎƻƭŘ ǳƴŘŜǊ ŀƴƴǳŀƭ ŎƻƴǘǊŀŎǘǎ ǘƻ ŀǊƳΩǎ ƭŜƴƎǘƘ ŎƻƴŎŜƴǘǊŀǘŜ ǘǊŀŘŜǊǎΦ  .ŀǎŜŘ ƻƴ Ca{Ωs proven success to 

secure sales contracts from this operation, and from two of its other properties, FMS has been able to 

continuously sell Del ToroΩǎ ŎƻƴŎŜƴǘǊŀǘŜǎ ǎƛƴŎŜ ǎǘŀǊǘƛƴƎ ŎƻƳƳŜǊŎƛŀƭ ƻǇŜǊŀǘƛƻƴǎ ƛƴ нлмпΦ  /ƻƴŎŜƴǘǊŀǘŜ ǎŀƭŜǎ 

agreements are valid for one year or more and are reviewed on a regular basis.  Terms within the sales 

contracts are considered by FMS to be within industry norms for such agreements. 

Based on past performance and the characteristics of the ore, the lead-silver concentrates will carry 

impurities in the form arsenic sulphides that could be penalized at the smelter. In the last three years, the 

arsenic content has been recorded at a range between 0.6 and 0.9 %; the penalty thresholds for arsenic 

are set between 0.5 and 1.0 percent. Controlling the plant feed to less than 0.6% arsenic is necessary to 

produce a flotation concentrate with less than 1% arsenic. According to the production schedule, 

generally, if a blend of less than 40% of this material in the plant feed is maintained, the arsenic level is 

managed below the upper threshold.  No other relevant impurities have been recorded.   

FMS has corporately established a standard procedure to determine the medium-term and long-term 

metal price guidance for silver, gold, lead and zinc, using a consensus-based approach. 

Metal prices used for Mineral Resource and Mineral Reserve estimates are listed in Table 1.6 

Table 1-6: Metal Prices Used for Mineral Resource and Mineral Reserve Estimates 

Metal Price Units 
Used in Resource 

Estimation 
Used in Reserves Estimation 

and Mine Plan 

Silver $/oz Ag 19.00 18.00 
Gold $/oz Au 1,300 1,250 
Lead $ / lb Pb 1.00 1.00 
Zinc $ / lb Zn 1.20 1.15 
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Foreign exchange rates utilized in the cost estimates and in the LOM model were USD:CAD 1.30 and 

USD:MXN 18.70. 

As a normal course of business, Del Toro has contracts in place for some of the services required for the 

mining and processing activities. All of these contracts are agreed upon one-year or multi-year terms and, 

in the opinion of the QP, these contracts and commercial terms are in line with industry norms for such 

contracts. 

1.18 Environmental Considerations 

Environmental and social baseline studies were performed in order to characterize pre-existing conditions 

and to support the preparation of Environmental Impact Assessment (EIA) studies in the areas potentially 

affected by Del Toro activities.  Completed studies cover aspects of surface hydrology, surface water 

geochemistry, hydrogeology, soils, air quality, noise, flora and fauna, and history and culture.  A number 

of environmental areas require ongoing monitoring as part of permitting, including tailings and waste 

material handling and disposal and the management of mine effluent, process water, and hazardous 

waste.  FMS has developed and is implementing an Environmental Management System (EMS). 

1.19 Permitting Considerations 

Del Toro is an operating mine, as such it holds all major environmental permits and licenses required by 

the Mexican authorities to carry out mineral extracting activities in the San Juan mining complex. 

1.20 Closure Plan 

The current closure plan includes the following concepts: post-operation activities, closure of facilities, 

reclamation of certain areas, monitoring and site abandonment.  The Standardized Reclamation Cost 

Estimator (SRCE) model, adapted to reflect current regulations in Mexico and escalated for inflation.  The 

closure estimate as at December 2016 is US$3.28 million. 

1.21 Social Considerations 

Del Toro has been actively investing in public infrastructure by building a high-voltage powerline and 

substation and a sewage treatment facility, servicing the entire community. It also sponsors the local 

children´s symphony orchestra and several handcrafts workshops in the local community center.  

A grievance mechanism was implemented to receive complaints related to the operations and provide 

timely responses to the community. 

There are no currently known social or community pressures that materially affect the Mineral Resource 

and Mineral Reserve estimates or the proposed mine plan. 
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1.22 Capital and Operating Costs 

All mining capital costs are assumed to be either sustaining capital or capital assigned in support of new 

ƳƛƴƛƴƎ ŀǊŜŀǎ όάŜȄǇŀƴǎƛƻƴέ ŎŀǇƛǘŀƭύΥ 

¶ The sustaining capital expenditures are budgeted on an as-required basis, established on actual 

conditions of the mine and the processing plant infrastructure.  Estimated sustaining capital 

expenditures include infill exploration drilling, on-going development, mine equipment 

rebuilding, major overhauls or replacements, plant maintenance and on-going refurbishing, and 

as needed, tailings management facilities expansion. 

¶ Currently, FMS is developing access to new mining blocks in the Santa Teresa, Dolores and 

Purisima veins in the Dolores mine, is conducting ramping on the lower Escondida vein in the 

Perseverancia mine, and is developing the Cuerpo 3 and lower Lupitas veins in the San Juan mine.   

Table 1-7: Mining Capital Cost Estimate 

Type Units Total 2017 2018 2019 2020 2021 2022 2023 

Sustaining Capital Costs $US M 2.89 11.00 4.05 2.38 1.77 1.77 1.77 0.15 

Total Development Capital Costs $US M 5.46 1.56 0.77 0.77 0.77 0.77 0.77 0.06 

Mining operating costs are based on site actuals (e.g., labour, various supplies, etc.) and contractor 

quotes; however, the proportion of operating mining costs between the different methods will have a 

significant variance between time periods, depending on how equipment, labour and other indirect costs 

are proportioned to each method.  Operating costs summaries include a 5% contingency allocation. 

1.23 Economic Analysis 

FMS is using the provision for producing issuers, whereby producing issuers may exclude the information 

required under Item 22 for technical reports on properties currently in production where no major 

expansion is planned.  

Mineral Reserve declaration is supported by a positive cashflow. 

1.24 Interpretation and Conclusions 

Under the assumptions in this Report, the operations have a positive cashflow, and Mineral Reserves can 

be reported. 
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1.25 Recommendations 

Recommendations were made on a two-phase work program basis.   

The first phase consists of exploration activities, including allocations for underground drilling, drill target 

generation, fluid inclusion and geochemical studies, and geophysical surveys, for a total cost of about 

$12.8 million. 

The second phase, which is independent of, and not contingent on, the results of the first phase, can be 

conducted concurrently.  Activities recommended include:  additional geotechnical considerations to be 

implemented (structural logging, evaluation of fault structures, evaluation of Cuerpo 3 clay zones 

following dewatering), trial mining at Cuerpo 3 and the Dolores mine, ongoing monitoring activities 

(geotechnical, hydrological, QA/QC), metallurgical studies (characterization of the degree of 

sulphidisation of the ore, microbubble flotation technology implementation, geometallurgical study 

focused on zinc recovery, advance metallurgical testing and flowsheet optimization efforts to implement 

a zinc recovery circuit), auditing the Central Laboratory, collecting additional SG data to support 

development of an SG model, update polygonal estimates using modern estimation methods, complete 

additional infill drilling to support vein modelling, conduct a blending optimization and recovery study, 

and upgrade ventilation systems at the Dolores mine and conduct a ventilation audit.  These programs 

are collectively estimated at $3.3 million. 
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2 INTRODUCTION 

This technical report (the Report) was prepared by First Majestic Silver Corp. (FMS) to provide updated 

Mineral Resource, Mineral Reserve estimates and updated information on mine and process planning for 

the Del Toro Operations (Del Toro)Φ ¢ƘŜ ƻǇŜǊŀǘƛƴƎ Ŝƴǘƛǘȅ ƛǎ Ca{Ωǎ wholly-owned subsidiary First Majestic 

Del Toro, S.A. de C.V.  

FMS is a publicly listed company incorporated in Canada with limited liability under the legislation of the 

Province of British Columbia. The Company is in the business of silver production, development, 

exploration, and acquisition of mineral properties with a focus on silver production in Mexico.  

Del Toro is 100% owned and operated by FMS, and is located in the northwest portion of the state of 

Zacatecas, Mexico. Figure 2-1 shows the general location of Del Toro. Del Toro comprises a mining 

complex with three underground mines, one processing plant, and one paste tailings management facility. 

Current production is sourced from three different underground mining areas (San Juan, Perseverancia, 

San Nicolas, and Dolores). 

Figure 2-1: General Location of Del Toro 

 

     Note: Figure from Pincock, Allen & Holt, 2012. 
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2.1 Effective Dates 

The effective date of the Mineral Resource and Mineral Reserve estimates is December 31, 2016. Drill 

hole database used to support the estimates was closed as of August 31st, 2016. The overall effective date 

of the Report is December 31, 2016. 

2.2 Qualified Persons 

The following serve as Qualified Persons (QPs) as defined in NI 43-101: 

¶ Mr. Ramon Mendoza Reyes, P.Eng., Vice President of Technical Services, FMS; 

¶ Mr. Jesus M. Velador Beltran, MMSA, Director of Exploration, FMS; and 

¶ Mr. Andrew Hamilton, P.Geo., Independent Consultant. 

2.3 Site Visits and Scope of Personal Inspection 

Table 2-1 below shows the dates of site visits ŀƴŘ ǎŎƻǇŜ ƻŦ vtΩǎ ǇŜǊǎƻƴŀƭ ƛƴǎǇŜŎǘƛƻƴΦ 

Table 2-1: Dates of Site Visits and Scope of QP's Personal Inspection 

QP Dates Scope of Personal Inspection 

Ramon 
Mendoza 
Reyes 

Several occasions from 2014-2017. 
Most recent inspections on: 

- Coordination of the Mining Method Selection Study performed in the 
3rd quarter of 2016 

- October 12th to 13th, 2016; and 
- Review of the modifying factors used for conversion of resources to 
reserves 

- November 30th, 2016. 
-Inspection of mining practices, ventilation, costs and safety were 
performed several times during 2014 and 2015 

  
-Recurrent meetings with Del Toro personnel to review short-term mine 
plans, mine and mill performance, operating costs, budget and 
production projections. 

Jesus M. 
Velador 
Beltran 

Several occasions from 2014-2017. 
Most recent inspections on:   

- February 27th, 2017; 
-Review and coordination of drilling, core logging and geological 
modeling interpretations. 

- March 1st to 2nd, 2017; and 
-Inspection of drill cores with emphasis on mineralization, alteration, 
structure and paragenesis. 

- March 10th, 2017.   

Andrew 
Hamilton 

Visits performed in 2016: - Evaluation and validation of recent and historic drill hole data. 

- June 5th to June 12th, 2016; and -Evaluation of recent and historic QAQC data and protocols. 

- July 31st to August 6th, 2016.  
- Gap analysis and recommendations for improvements on data quality 
and confidence.   
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2.4 Information Sources and References 

Reports and documents listed in the References section were used to support the preparation of the 

Report. Specialist input from other disciplines, including legal, process, geology, geotechnical, hydrological 

and financial, was sought to support the preparation of the Report.  

For the purposes of this Report, all information, data, and figures contained or used in its compilation 

have been provided by FMS unless otherwise stated.  

2.5 Units, Currency and Abbreviations 

Units of measurement are metric. All costs are expressed in United States dollars unless otherwise noted. 

Only common and standard abbreviations are used wherever possible. Table 2.2 shows the list of 

abbreviations used: 

Table 2-2: List of Abbreviations and Units 

Distances: mm ς millimetre Other:  tpd ς tonnes per day 

  cm ς centimetre   ktpd ς 1,000 tonnes per day 

  m ς metre   Mtpa - 1,000,000 tonnes per year 

  km ς kilometre   kW ς kilowatt 

  masl ς metres above sea level   MW ς megawatt 

Areas:  m2 ς square metre   kVA ς kilovolt-ampere 

  ha ς hectare   MVA ς Megavolt-ampere 

  km2 ς square kilometre   kWh ς kilowatt hour 

Weights: oz ς troy ounces   MWh ς megawatt hour 

  k oz ς 1,000 troy ounces   °C ς degrees Celsius 

  lb - pound   Ag ς silver 

  g ς grams   Au ς gold 

  kg ς kilograms   Pb ς lead 

  t ς tonne (1,000 kg)   Zn ς zinc 

  kt ς 1,000 tonnes   Cu ς copper 

  Mt ς 1,000,000 tonnes   Mn - manganese 

Time: min ς minute   Ag-Eq ς silver equivalent 

  hr ς hour Assay/Grade: g/t ς grams per tonne 

  op hr ς operating hour   g/L ς grams per litre 

  d ς day   ppm ς parts per million 

  yr ς year   ppb - parts per billion 

Volume/Flow: m3ς cubic metre Currency: $ - United States dollar 

  m3/hr ς cubic metres per hour   
  cu yd ς cubic yards   
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3 RELIANCE ON OTHER EXPERTS 

This section is not relevant to this Report.  Information pertaining to mineral tenure, surface rights, 

royalties, environment, permitting and social considerations, marketing and taxation were sourced from 

FMS experts in those fields as required. 

4 PROPERTY DESCRIPTION AND LOCATION 

4.1 Location 

Del Toro is an underground producing silver mine and processing facility located in the municipality of 

Chalchihuites, in the northwestern part of the state of Zacatecas, Mexico.   

The Chalchihuites mining district consists of an area of approximately 15 km by 10 km enclosing numerous 

silver/gold/lead/zinc underground mines, and FMS has consolidated part of the district into Del Toro for 

mineral exploration and mining purposes. 

The mine was established as a brownfields project by FMS, and commenced commercial production in 

2013. Current mining operations consist of production from three different underground areas: San Juan, 

Dolores and Perseverancia. The processing plant includes a flotation circuit and a cyanidation circuit which 

is currently on care and maintenance.   

Location coordinates in Universal Transverse Mercator of the area that encloses Del Toro are as follows: 

¶ North: 2,593,500 - 2,597,500; and 

¶ East 614,500 - 619,000. 

The approximate latitude and longitude coordinates of Del Toro ŀǊŜ млоϲрмΩнрΦллуέ² ŀƴŘ 

ноϲнтϥмтΦппнέbΦ 

Figure 4-1 is a general location map. 
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Figure 4-1: Location Map of FM Del Toro 

 

Note:  Figure prepared by First Majestic 2017 
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4.2 Ownership 

The property is wholly owned and operated by First Majestic Del Toro S.A. de C.V., a wholly owned indirect 

subsidiary of FMS.  

4.3 Mineral Concessions 

In Mexico, mining concessions are granted by the Economy Ministry and are considered exploitation 
concessions with a 50-year term.  Mining concessions have an annual minimum investment to complete 
and an annual mining rights fee to be paid to keep the concessions effective. Valid mining concessions can 
be renewed for an additional 50-year term as long as the mine is active.  
 
Del Toro consists of 66 mining concessions, including 58 contiguous concessions in the Chalchihuites area 
and eight non-contiguous concessions covering a total of 2,110 hectares which are owned or controlled 
by First Majestic Del Toro S.A. de C.V. Table 4-1 and Figure 4-2 shows Del ToroΩǎ ƳƛƴƛƴƎ ŎƻƴŎŜǎǎƛƻƴǎΦ 
 
In addition to the 66 mining concessions under First Majestic Del Toro S.A. de C.V. control, there are four 
mining concessions, covering an area of 48 hectares, for which FMS has exploration rights and an option 
agreement to acquire these concessions that can be exercised in October 2017. The concessions under 
option agreements are listed in Table 4-2. 

The QP notes the following: 

¶ Providencia concession (188060) is partially owned by First Majestic Del Toro S.A. de C.V. (40%). 
The remaining 60% is privately owned by Pedro Fernandez. 

¶ Four concessions (Navidad 6, 7, 11 and El Toril) are undergoing the title registration process. 

¶ The earliest renewal date of any of the mineral concessions is for the Perseverancia concession, 
which has a renewal date of April 23, 2021.  
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No. Mining Concession Title 
Expiration 

date 
Surface 
Hectares 

Status Ownership 

1 PERSEVERANCIA 154546 23/04/21 23.7 Valid 

Del Toro 

2 LA NUEVA INDIA 160319 22/07/24 17 Valid 

3 PERSEVERANCIA UNO 163916 13/12/28 7.3 Valid 

4 LA ESPERANZA 164001 7/2/2029 20 Valid 

5 ZARAGOZA 164599 21/05/29 8.7 Valid 

6 CARMEN 166017 19/02/30 12.6 Valid 

7 SAN RAFAEL 166911 24/07/30 9 Valid 

8 AMPL. A LAS COTORRAS 168738 7/7/1931 14.2 Valid 

9 GABI 169659 9/12/1931 2 Valid 

10 LUPITA 170279 30/03/32 16 Valid 

11 RICARDO 171191 23/08/32 5.3 Valid 

12 LAS COTORRAS 171331 19/09/32 8.6 Valid 

13 DOLORES 172133 25/09/33 7.9 Valid 

14 DOLORES DOS 172138 25/09/33 4 Valid 

15 LOURDES 185185 13/12/39 13 Valid 

16 PERSEVERANCIA CUATRO 185186 13/12/39 23.2 Valid 

17 TAYOLTITA 186876 15/05/40 19 Valid 

18 VIOLETA 189682 4/12/1940 3.6 Valid 

19 FANNY 189876 5/12/1940 63.7 Valid 

20 VERDIOSA 191727 18/12/41 22 Valid 

21 SAN MARCELO DOS 193381 18/12/41 48.8 Valid 

22 SOCORRO 201174 27/11/44 22 Valid 

23 PERSEVERANCIA DOS 203243 13/06/46 11.8 Valid 

24 MARIA DE LA PAZ 207132 28/04/48 61.1 Valid 

25 BEATRIZ 212918 2/12/1951 43.9 Valid 

26 LA GUERA 214855 3/12/1951 4.6 Valid 

27 FATIMA 228623 14/12/56 46.4 Valid 

28 LA TRINIDAD 180630 7/12/1937 8.3 Valid 

29 ALTAMIRA   194863 29/07/42 17.3 Valid 

30 PANCHO 214817 12/3/1951 71.7 Valid 

31 NAVIDAD 2 229456 23/04/57 100 Valid 

32 NAVIDAD 229570 17/05/57 94.5 Valid 

33 NAVIDAD 1 229571 17/05/57 99.5 Valid 

34 NAVIDAD 3 229572 17/05/57 98.5 Valid 

35 NAVIDAD 4   230256 1/8/1957 108.2 Valid 

36 NAVIDAD 9    233730 7/4/1959 83.7 Valid 

37 NAVIDAD 8 233499 9/3/1959 95.1 Valid 

38 PANCHO III 235064 21/10/59 4.8 Valid 

39 NAVIDAD 10 F-2   235624 28/01/60 1.2 Valid 

40 NAVIDAD 9 F-2  237753 25/04/61 9 Valid 

41 NAVIDAD 9 F-3   237754 26/04/61 9 Valid 

42 NAVIDAD 9 F-4   237755 25/04/61 9 Valid 

43 NAVIDAD 9 F-5   237756 25/04/61 9 Valid 

44 NAVIDAD 9 F-6   237757 25/04/61 9 Valid 

45 NAVIDAD 9 F-7   237758 25/04/61 6 Valid 

46 NAVIDAD 9 F-8   237759 25/04/61 8.7 Valid 

47 NAVIDAD 9 F-1   237826 28/04/61 9 Valid 

48 NAVIDAD 6 FRACC. 1 242879 20/02/64 0.9 Valid 

49 NAVIDAD 5  243511 9/10/1964 33.5 Valid 

50 NAVIDAD 12  244681 30/11/65 17 Valid 

51 NAVIDAD 12 FRACC.1 244682 30/11/65 7.7 Valid 

52 NAVIDAD 12 FRACC.2 244683 30/11/65 0.8 Valid 

53 PROVIDENCIA   188060 21/11/93 26.6 Valid 40% Del Toro and 60% Pedro Fernández 

54 NAVIDAD 6  093/28326   92.6 

Title 
registration 

process  

Del Toro 

55 NAVIDAD 7  093 /28327   97.8 

56 NAVIDAD 11  093/32097   21.9 

57 EL TORIL 093/33833   12.5 

58 LA VERDE 093/34310   13.4 

59 SALUDOS  243567 16/10/64 90.2 Valid 

60 SALUDOS 2  241751 25/03/63 59.9 Valid 

61 SALUDOS 3  242286 27/06/63 41.6 Valid 

62 SALUDOS 4 242285 27/06/63 70.8 Valid 

63 SALUDOS 1  242293 27/06/63 79.5 Valid 

64 MILAGROS 190101 0/12/40 9 Valid 

65 CARIDAD 192795 18/12/41 24.3 Valid 

66 IVONE 196154 15/07/43 19.6 Valid 

Total 2,110.50   

 

Table 4-1: FM Del Toro Mining Concessions 
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Table 4-2: Exploration Options Agreement 

No. Mining Concession Title 
Expiration 

date 
Surface 
Hectares 

Ownership 

1 PURISIMA 187905 21/11/40 19.3 Minera Mantos, a 
wholly-owned 

subsidiary of Oremex 
Silver Inc. 

2 SANTO DOMINGO 211980 17/08/50 7.9 

3 SANTO DOMINGO DOS 191673 19/12/41 12.0 

4 SANTA TERESA 195669 13/09/42 9.0 

Total 48.2   

 

4.4 Royalties and Encumbrances 

The Verdiosa and Nueva India mining claims are currently subject to a 1% Net Smelter Return (NSR) royalty 

capped at $200,000 and $500,000, respectively, in total payment. There are no other royalties payable on 

the Del Toro mining concessions.  None of the concessions are subject to any other encumbrances. 
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Note:  The concession numbers are according to Tables 4-1 and 4-2. 

 

             Figure 4-2: FM Del Toro Mineral Concessions 

 




























































































































































































































































































































































































































































































