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1 Summary 
This report is prepared as a Technical Report for Ouray Silver Mines, Inc. (OSMI or Company) and 

Aurcana Corporation (Aurcana) by SRK Consulting (U.S.), Inc. (SRK) and is based on a 2017 

Revenue-Virginius Mine (the Project) Feasibility Study (FS) updated with 2018 capital and operating 

cost estimates.  

1.1 Property Description and Ownership 

The Project is located in southwestern Colorado approximately 5.5 miles southwest of the town of 

Ouray. The Revenue Tunnel, the site of the current surface activity, is located at longitude 107.750° W, 

latitude 37.974° N (mine grid coordinates of 100,630 ft E, 99,100 ft N).  

The Project is a past silver producer in the Sneffels Mining District. Silver was reportedly discovered 

at the Project in 1876 with underground production beginning in 1880 and continuing through 1906 

when, according to Ranchers Exploration and Development Corp. (Ranchers), the mine flooded 

(Ranchers, 1980). Additional testwork and planning began on the property in 2012 by Star Mine 

Operations (Star Mines). In May 2014 Star Mines sold a portion of mine ownership to Fortune Revenue 

Silver Mines, Inc. (FRSM), a wholly owned subsidiary of Fortune Minerals Limited (FML), which 

operated the property for a short time under this structure. In October 2014, FRSM received senior 

secured financing, (the ñPFAò), guaranteed by FML, from LRC-FRSM, LLC (LRC-FRSM), and used 

that financing plus shares of FML to acquire the balance of 100% of the assets and finalize 

commissioning of the mine. After default on the PFA, on July 17, 2015 Fortune Minerals and LRC-

FRSM entered into a Master Restructuring Agreement (MRA). As part of the MRA, FML transferred 

100% ownership of FRSM to LRC-FRSM II, LLC (an affiliate of LRC-FRSM) and on July 21, 2015, the 

name of the operating entity was changed from Fortune Revenue Silver Mines, Inc. to Ouray Silver 

Mines, Inc (OSMI). 

On July 27, 2018, LRC-FRSM and LRC-FRSM II (collectively, ñLRC Groupò) entered into a Letter of 

Intent to sell, respectively, the PFA and 100% of OSMI to Aurcana Corporation (ñAurcanaò) in 

exchange for the issuance of common shares of Aurcana to the LRC Group (the ñTransactionò). 

Following the Transaction, including shares issued pursuant to an equipment purchase agreement for 

the benefit of Aurcana but prior to any shares issued as a result of an equity financing related to the 

Transaction, the LRC Group will own approximately 75% of Aurcana and Aurcana will own 100% of 

OSMI on a debt free basis, including 100% of the shares of common stock of OSMI and the PFA. The 

completion of the Transaction remains subject to the fulfillment of certain conditions, including the 

execution of a definitive binding agreement in respect of the Transaction, completion of due diligence, 

and receipt of shareholder and regulatory approvals.  

1.2 Geology and Mineralization 

The Virginius, Terrible and Yellow Rose veins located within the current OSMI property are the focus 

for the current Mineral Resource update. All three are quartz veins containing silver (Ag), gold (Au), 

copper (Cu), lead (Pb) and zinc (Zn) minerals hosted primarily in the San Juan volcanic rocks. Veins 

range from several inches up to 6 ft in width, with a resource average of approximately 1.1 ft, and have 

been mined historically and drilled over a vertical extent of over 3,000 ft. The Virginius Vein has been 

mapped at surface by the U.S. Geological Survey (USGS) over a distance of approximately 
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11,700 feet (ft) the Terrible Vein has been traced for over 4,000 ft and the Yellow Rose up to 16,000 ft 

extending off the current property limits 

Mineralization found in the Virginius, Terrible and Yellow Rose veins is interpreted as epithermal 

(formed at shallow depths and low to medium temperatures). Some workers are of the opinion that it 

may also be interpreted as deep epithermal or shallow mesothermal. The Virginius has been 

previously described to be of shallow emplacement and it hosts galena, sphalerite, pyrite, tetrahedrite 

arsenopyrite, marcasite, polybasite and minor covellite. Gangue minerals include quartz, barite, 

sericite, calcite, rhodochrosite, ankerite, siderite and other carbonate minerals. Some authors have 

reported adularia, and other more obscure silicates, carbonates and sulfates. Alteration minerals 

include sericite, beidellite and other clays as well as iron and magnesium oxides.  

Mineralization is described as massive, occurring in nodules and bands in association with calcite. 

Galena was described as coarse-grained with euhedral crystals up to 3.5 inches long. Quartz occurs 

as rhythmically banded veins characteristic of low sulfidation epithermal vein development. 

1.3 Status of Exploration, Development and Operations 

The Project has been mined historically at various periods. OSMI also completed a validation study of 

the historical database, which included translating the historical descriptive drilling logs into a series of 

logging codes in the current database. There have been five stages of drilling at the Project, which 

included Federal (12 holes for 6,395 ft), Ranchers (337 holes for 84,729 ft), Sunshine (18 holes for 

6,567 ft, and Star Mines (103 holes for 42,061 ft), all via surface or underground rigs. In additional to 

the underground drilling a total of 2,331 channel samples have been taken by various owners. The 

validation work has been extended to both diamond drilling and underground channel sampling. In 

2016 OSMI also completed a data capture and revised survey of the historical underground workings 

from historical maps, to increase the confidence in the spatial location of the sampling. 

In 2016, OSMI drilled 42 NQ core holes from underground in the Monongahela (Virginius) Vein using 

an underground drilling rig with access from four exploration drifts (two in the hangingwall and two in 

the footwall of the vein). 

All 2016 drillhole collars were surveyed by an OSMI surveyor. Downhole surveys were completed on 

the majority of drillholes by the drilling company using a REFLEX EZ-SHOTÊ tool. Downhole surveys 

were not completed in some of the drillholes due to tool availability and safety concerns with use of 

survey equipment in steep up-holes. The drillholes were surveyed at varying intervals along the hole 

and at the bottom of the hole. The drillholes, which did receive downhole surveys, did not show 

significant deviation from planned orientations. 

1.4 Mineral Processing and Metallurgical Testing 

On behalf of OSMI, SRK designed and supervised both prefeasibility-level and feasibility-level 

metallurgical development programs for the Revenue-Virginius Project. The prefeasibility metallurgical 

program was fully documented in SRKôs prefeasibility study, ñPrefeasibility Study Report ï Revenue 

Virginius Mine ï Ouray Coloradoò, August 3, 2016 (PFS). The results of the feasibility metallurgical 

program are detailed in this FS report. For the purposes of continuity, the key results from the PFS 

metallurgical program are also presented in this report. Both metallurgical programs were conducted 

by FLSmidth USA, Inc. (previously Dawson Metallurgical Laboratory). The PFS metallurgical program 

was conducted on a bulk 1-ton (t) master composite representing the Virginius Main Vein and on 
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variability composites characteristic of the Virginius Footwall Vein, and the Yellow Rose Vein. The 

Feasibility Study (FS) metallurgical program was conducted on a master composite formulated to 

represent the weighted average ore contribution from the various mining areas of the mine and on five 

variability composites representing ore from selected areas of the Virginius Main Vein, Virginius 

Footwall Vein and the Yellow Rose Vein. The ore is a complex polymetallic containing gold, silver, 

lead, copper and zinc. Silver is the metal of primary importance and is associated primarily with the 

copper mineralization (tetrahedrite).  

Feasibility-level metallurgical studies were based on the outcomes of the PFS metallurgical program 

and resulted in further optimization of the flotation process to recover the contained metal values in 

separate lead and zinc cleaner flotation concentrates. A separate copper concentrate was not 

produced. This program was conducted on variability composites that represented spatial and grade 

variations within the Virginius Main Vein, the Virginius Footwall Vein and the Yellow Rose Vein, as well 

as a master composite that was formulated to represent the weighted average contribution from these 

veins during the first five years of mining. Generally, lead concentrates containing about 65% lead and 

over 250 ounce per short ton (oz/st) silver and zinc concentrates containing about 54% Zn and 15 to 

20 oz/st silver were consistently produced.  

Metal recoveries were estimated for the ore grade ranges shown in Table 1-1 and the following general 

observations can be made: 

¶ Silver recovery is similar to the PFS with recoveries into the lead concentrate ranging from 

93% to 95% depending on feed grade; 

¶ Gold recovery into the lead concentrate ranges from 58% to 68% with an additional 4-6% 

recovery into the zinc concentrate depending upon feed grade; 

¶ Lead recovery into the lead concentrate is very consistent at 94% to 95% and relatively 

independent of feed grade; 

¶ Copper recovery into the lead concentrate ranges from 84% to 91% depending upon feed 

grade; and 

¶ Zinc recovery into the zinc concentrate is estimated at 60% to 86% depending upon feed 

grade. 

Multi-element analyses were conducted on the final lead and zinc concentrates produced from locked-

cycle tests on the master composite. Significant quantities of arsenic and antimony were found in the 

lead concentrate. The zinc concentrate contained significant levels of arsenic and cadmium. 

  



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report, Feasibility Study, Revenue ï Virginius Mine Page 4 

 

JAO/TmP OSMI_FS_NI43-101_Technical_Report_478300-060_Rev19_TmP.docx July 2018 

Table 1-1: Estimated Metal Recoveries for the Virginius-Revenue Mine 

Silver Recovery Estimate 

Ore Grade Range (oz/st Ag) 

Low 10.0 20.0 30.0 

High 20.0 30.0 47.0 

Estimated Silver Recovery (%) 

Pb Conc. 93 94 95 

Zn Conc. 1 1 1 

    

Gold Recovery Estimate 

Ore Grade Range (oz/st Au) 

Low 0.005 0.040 0.079 

High 0.040 0.079 0.100 

Estimated Gold Recovery (%) 

Pb Conc. 58 63 68 

Zn Conc. 6 5 4 

    

Lead Recovery Estimate 

Ore Grade Range (Pb %) 

Low 1.0 2.1 5.0 

High 2.1 5.0 8.5 

Estimated Lead Recovery (%) 

Pb Conc. 94 94 95 

Zn Conc. 1 1 1 

    

Copper Recovery Estimate 

Ore Grade Range (Cu %) 

Low 0.06 0.20 0.30 

High 0.20 0.30 0.50 

Estimated Copper Recovery (%) 

Pb Conc. 84 87 91 

Zn Conc. 2 2 2 

    

Zinc Recovery Estimate 

Ore Grade Range (Zn %) 

Low 0.5 1.2 3.0 

High 1.2 3.0 5.0 

Estimated Zinc Recovery (%) 

Pb Conc. 31 23 10 

Zn Conc. 60 71 86 

Source: SRK, 2017 
 

1.5 Mineral Resource Estimate 

SRK has produced updated Mineral Resource estimates for Ag, Au, Cu, Pb and Zn on three main vein 

systems, namely the Virginius, Terrible and Yellow Rose systems. All three veins have been explored 

and mined to various degrees in the past.  

An updated geological model has been produced by SRK based initially on the main lithological units, 

and then via grades to provide the best estimate of the location of the mineralization within the 

geological units. All results from channel samples and drilling at the Project that are within the 

wireframes have been used in the mineral resource estimate. 

SRK has undertaken geological modelling to construct updated mineralization wireframes for the 

Virginius Vein system, Terrible Vein and the Yellow Rose Vein systems. SRK used the 3D solids 
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created in Leapfrog to code the drillholes to differentiate between mineralization and waste, and 

undertook statistical and geostatistical analyses on the composited data, as constrained by the 

modelled wireframes. 

SRK has produced grade estimates for Ag, Au, Cu, Pb, Zn using an Inverse Distance Squared (ID2) 

algorithm, using a combined drilling and channel sampling database. To reduce the potential impact 

of localized high-grades overly influencing the estimates, SRK has declustered the channel samples 

to 50 ft x 50 ft x 50 ft panels prior to estimation and has weighted the samples during grade estimation 

by their respective decluster values.  

The Mineral Resource classification uses the Canadian Institute of Mining, Metallurgy and Petroleum 

(CIM) Definition Standards - For Mineral Resources and Mineral Reserves, prepared by the CIM 

Standing Committee on Reserve Definitions and adopted by CIM Council on May 14, 2014. The 

Resources at the Project have been classified as Measured, Indicated and Inferred at Yellow Rose 

and Virginius Veins. The Terrible Vein has been limited to Indicated and Inferred, whereby Indicated 

material is focused around diamond drilling completed from surface by previous owners.  

The current proposed mining method for the Project will result in all material within an established 

stope being mined, and therefore the direct application of a cut-off grade (CoG) on a block by block 

basis is not considered appropriate for the Project. SRK has accounted for the CoG during the 

classification of Measured and Indicated material by working with OSMI staff on potential mining areas. 

Once an area was identified SRK analyzed the blocks based on the confidence criteria laid out in 

Section 14.9, and coding the model with the Net Smelter Return (NSR) value. Each area has then 

been evaluated to ensure the defined areas remain above the NSR CoG. 

In comparison, for the inferred resources SRK does not consider there to be sufficient confidence in 

the estimates to define the edges of any potential stope areas. For the purpose of defining the potential 

for economic extractions, SRK assumed a NSR cut-off of US$200/st, and the final classification and 

grade cut-offs have been reviewed on long sections to ensure continuity. 

The updated Mineral Resource for the Project with an effective date of March 1, 2017 is presented in 

Table 1-2. 
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Table 1-2: OSMI Mineral Resource Estimate as of March 1, 2017 ï SRK Consulting (U.S.), Inc. 

Classification Vein 
Tons 
(kst) 

Tonnage 
Factor 

Grade Contained Metal 

Ag 
(oz/st) 

Au 
(oz/st) 

Pb 
(%) 

Cu 
(%) 

Zn 
(%) 

Ag 
(koz) 

Au 
(koz) 

Pb 
(klb) 

Cu 
(klb) 

Zn 
(klb) 

Measured 

Virginius Main 218.0 11.0 22.6 0.07 5.15 0.24 1.89 4,918 15 22,433 1,058 8,262 

Virginius FW 58.0 11.0 25.8 0.03 4.05 0.36 1.61 1,495 2 4,695 416 1,865 

Terrible - - - - - - - - - - - - 

Yellow Rose 38.9 11.0 22.1 0.05 4.51 0.17 2.53 860 2 3,506 135 1,966 

Total Measured 314.9 11.0 23.1 0.06 4.86 0.26 1.92 7,273 19 30,634 1,609 12,093 

Indicated  

Virginius Main 311.0 11.0 24.2 0.06 4.38 0.26 2.56 7,516 19 27,262 1,587 15,921 

Virginius FW 103.0 11.0 12.6 0.03 2.67 0.21 1.20 1,298 3 5,501 431 2,472 

Terrible 49.0 11.0 17.6 0.06 7.44 0.14 1.46 861 3 7,287 137 1,435 

Yellow Rose 209.0 11.0 11.8 0.03 2.44 0.10 1.69 2,460 7 10,180 401 7,051 

Total Indicated 672.0 11.0 18.1 0.05 3.74 0.19 2.00 12,135 32 50,230 2,556 26,879 

M + I 

Virginius Main 529.0 11.0 23.50 0.06 4.70 0.25 2.29 12,434 34 49,695 2,645 24,183 

Virginius FW 161.0 11.0 17.35 0.03 3.17 0.26 1.35 2,793 5 10,196 847 4,337 

Terrible 49.0 11.0 17.57 0.06 7.44 0.14 1.46 861 3 7,287 137 1,435 

Yellow Rose 247.9 11.0 11.77 0.03 2.44 0.10 1.69 3,320 9 13,686 536 9,017 

Total M + I 986.9 11.0 19.7 0.05 4.10 0.21 1.97 19,408 51 80,864 4,165 38,972 

Inferred 

Virginius Main 170.0 11.0 30.7 0.07 5.96 0.42 3.07 5,220 12 20,268 1,444 10,440 

Virginius FW 1.0 11.0 19.0 0.00 2.20 0.20 0.95 19 0 44 4 19 

Terrible 52.0 11.0 28.8 0.12 7.04 0.11 1.31 1,499 6 7,323 115 1,359 

Yellow Rose 108.0 11.0 20.9 0.04 1.34 0.15 1.72 2,258 4 2,894 325 3,724 

Total Inferred 331.0 11.0 27.2 0.07 4.61 0.29 2.35 8,996 22,000 30,529 1,888 15,542 

¶ Mineral Resources are reported inclusive of the Mineral Reserves. 

¶ Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. There is no certainty that all or any part of the Mineral Resources estimated will 
be converted into Mineral Reserves. 

¶ Mineral Resource tonnage and contained metal have been rounded to reflect the accuracy of the estimate, and numbers may not add due to rounding. 

¶ All Measured and Indicated estimates with the defined wireframes are considered to have potential for economic extraction as the entire level will be mined 

¶ Inferred Mineral Resources are limited using a NSR cut-off US$200/st. 

¶ Metal price assumptions considered for the calculation of NSR are: Gold (US$1,270/oz), Silver (US$18.55/oz), Lead (US$0.95/lb), Copper (US$2.55/lb) and Zinc (US$1.15/lb). 

¶ Cut-off calculations assume average metallurgical recoveries equal to: Gold (65%), Silver (96%), Lead (96%), Copper (94%) and Zinc (89%). 

¶ The resources were estimated by Benjamin Parsons, BSc, MSc Geology, MAusIMM (CP) #222568 of SRK, a Qualified Person. 
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1.6 Mineral Reserve Estimate 

Based on the orientation and width of the mineralization, review of historic mining and available 

geotechnical information, a resue mining method is appropriate where waste rock serves as backfill 

as the stope is advanced in an overhand manner. This method is highly selective and allows for mining 

narrow widths down to 6 inches. The design assumes mining of large panels where 

raises/infrastructure is used for the entire panel length. There may be places along the panel which 

fall below CoG, however these must be mined due to the mining method and infrastructure. These 

lower grade areas are included in the reserve, however the block NSR is above cut-off. 

All mineral reserve tonnages are expressed as dry short tons (st) (i.e., no moisture) and are based on 

the density values stored in the block model. Inferred material is not included in the design. Mining 

dilution has also been applied with a grade of zero. 

A 3D mine design has been created representing the reserve areas. Dilution is included in the reserve 

and a 100% mining recovery of the planned mining areas is assumed. 

An NSR approach was used and takes into account revenue for four elements (Zn, Pb, Ag and Au) 

and production of two concentrates (lead concentrate and zinc concentrate). Planned mining areas 

were evaluated on a value basis to ensure they were economic.  

Mineral reserves were classified using the 2014 CIM Definition standards. The mineral reserve 

statement for OSMI is presented in Table 1-3. The mineral reserve estimate is as of June 15, 2018, 

which is the date when final quotes were received and economic model was compiled. 
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Table 1-3: OSMI Mineral Reserves Estimate as of June 15, 2018 ï SRK Consulting (U.S.), Inc. 

Area Description 
Tons 
 (kst) 

Ag 
(oz/st) 

Au 
(oz/st) 

Pb 
(%) 

Zn  
(%) 

Contained Ag 
(koz) 

Contained Au 
(koz) 

Contained Pb 
(klb) 

Contained Zn 
(klb) 

NSR 
(US$/st) 

Virginius  

Proven 203.5 24.47 0.06 5.09 1.75  4,980   12.6  20,720 7,124 500 

Probable 206.6 30.35 0.06 5.11 2.80  6,270   13.1  21,133 11,571 602 

P+P 410.1 27.43 0.06 5.10 2.28  11,251   25.7  41,853 18,694 551 

Terrible 

Proven 0 0 0 0 0  -   -  - - 0 

Probable 44.9 17.95 0.05 7.40 1.37  806   2.2  6,642 1,229 406 

P+P 44.9 17.95 0.05 7.40 1.37  806   2.2  6,642 1,229 406 

Yellow Rose 

Proven 40.9 20.19 0.05 4.20 2.31  825   2.1  3,433 1,887 419 

Probable 79.2 16.68 0.04 3.29 1.83  1,321   2.8  5,209 2,896 338 

P+P 120.0 17.87 0.04 3.60 1.99  2,145   4.9  8,642 4,784 366 

All Areas Total 

Proven 244.4 23.75 0.06 4.94 1.84  5,805   14.7  24,153 9,011 486 

Probable 330.7 25.39 0.05 4.99 2.37  8,397   18.1  32,985 15,696 512 

P+P 575.1 24.70 0.06 4.97 2.15 14,202 32.8 57,138 24,707 501 

¶ All figures are rounded to reflect the relative accuracy of the estimates. Totals may not sum due to rounding. NSR listed here may be somewhat different than values calculated 
in the final economic model due to updated information at time of economic modeling. 

¶ Mineral reserves are reported using an NSR CoG based on metal price assumptions*, metallurgical recovery assumptions**, mining costs, processing costs, general and 
administrative (G&A) costs, and treatment and refining charges. Mining costs, processing costs, and G&A costs total US$240.51/st. 
* Metal price assumptions considered for the calculation of NSR are: Gold (US$1,270/oz), Silver (US$18.55/oz), Lead (US$0.95/lb) and Zinc (US$1.15/lb). 
** Metallurgical recoveries for payable items in the Pb concentrate are: Gold (60%), Silver (95%), and Lead (95%). Metallurgical recoveries for payable items in the Zn 
concentrate are: Zinc (54%). 

¶ Mineral reserves have been stated on the basis of a mine design, mine plan, and cash-flow model. Full mining recovery of designed areas is assumed. Mining dilution is applied 
at zero grade and ranges from 5.9% to 26.8%. A minimum mining width of 6inches is used. 

¶ The Mineral reserves were estimated by OSMI. Joanna Poeck, (BS Mining, MMSA, SME-RM) a Qualified Person, reviewed and audited the reserve estimates. 
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1.7 Mining Methods 

Geotechnical 

SRK has conducted a geotechnical evaluation of the Project (SRK, 2016). Geotechnical core logging, 

structural mapping of drifts, and laboratory strength testing of drill core samples were used to 

characterize the mineralized rock and surrounding host rock. The characterization programs consisted 

of logging of 1,274 ft of core from drillholes located on the 2,000 ft level, drift face mapping from 

30 stations in existing access drifts, laboratory strength testing of 38 historic and 20 new core samples. 

The new samples were tested by Agapito Associates in Grand Junction, Colorado. Because only a 

limited number of tests have been conducted to date, SRK has used the 33-percentile values for design 

purposes. Confidence in the assumed rock mass characterization values used in the design comes 

from observations of ground conditions in the accessible historic workings. 

The Virginius Vein was divided into four structural-geotechnical domains: the hangingwall (HW), dike 

(Dk) including mineralized vein, footwall (FW), and the countryrock of the San Juan formation (SJ). 

These domains were based primarily on the visible geologic structure near the vein, historic ground 

conditions, and the characterization data. The domains were used as the basis for developing the 

geotechnical design parameters. All of these domains are generally characterized as ñGoodò rock 

quality. 

The stable open stope dimensions were estimated using the Potvin (2001) stability method. The size 

of open stope areas is 6 ft drift plus 6 ft resue slot with up to 6 ft wide vein and up to 1,000 ft long along 

vein strike. Stability estimates were also made for shrinkage stopes (only F-9 stope in current plan). 

Based on historic experience at the mine shrinkage stopes should remain stable. Ground support 

requirements were estimated using empirical support charts developed by Barton (1974). 

Mining Methods 

The reserves consider three of the many known veins within the Project - the Virginius, Terrible and 

Yellow Rose Veins. All are quartz veins containing silver, gold, copper, lead and zinc minerals hosted 

primarily in the San Juan volcanic rocks. Veins range from several inches up to several feet, and have 

been mined and drilled over a vertical extent of over 3,000 ft. The veins typically have dips around 70° 

but vary locally from approximately 50° to 85°.  

The property has been historically mined since the late 1800ôs. A new 300 st/d underground mill was 

constructed around 2013, though commercial production has not yet occurred. Based on the 

orientation and width of the mineralization, review of historic mining, and available geotechnical 

information, a resue mining method is appropriate where waste rock serves as backfill as the stope is 

advanced in an overhand manner. This method is highly selective and allows for mining narrow widths 

down to 0.5 ft. The mine has a significant amount of high grade Ag ore carried in narrow vein structures. 

Based on the NSR of the blocks in the resource model, large mining panels/stopes are manually 

identified in long section. The geologic vein shape is cut to the mining panels/stopes and 

tonnages/grades are reported for each stope. Stope dilution is calculated in the block model for each 

block, based on the specific block width, and is also reported to give an average dilution for the entire 

stope. Tonnages/grades within a given stope are then diluted, based on the average dilution of that 

stope, in a spreadsheet. The average diluted grade of the entire stope panel is then compared to the 

CoG to ensure economic viability. A 3D design of the development required to mine the stopes was 

completed. Rehabilitation of existing workings is used when practical. The mining widths are narrow 



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report, Feasibility Study, Revenue ï Virginius Mine Page 10 

 

JAO/TmP OSMI_FS_NI43-101_Technical_Report_478300-060_Rev19_TmP.docx July 2018 

and average approximately 1.5 ft in the Virginius and Terrible areas, and 2.5 ft in the Yellow Rose 

area. 

A stope block is identified having minimum approximate dimensions of approximately 500 to 1,000 ft 

along strike and up to 300 ft in height. Typically, an off-ore access drift is developed on the footwall 

along the length of the stope. Two-compartment raises known as cribbed manways, are developed on 

each end of the stope from the level below providing access to any level of the stope. In the center of 

the stope a three-compartment service raise with a manway, ore pass, and equipment slide is 

constructed as the primary access. Each raise will have utilities run up into the stope so that miners 

can pull water or air from either side of the stope or from the middle service raise. 

The underground mine design process results in reserves of 575 kst (diluted) with an average grade 

of 24.70 oz/st Ag, 0.06 oz/st Au, 4.97% Pb, and 2.15% Zn. The overall NSR value for the reserve is 

US$501/st1. These tonnages and grades include only Proven and Probable material. Figure 1-1 shows 

the mine design colored by NSR and width.  

 

Source: SRK 

Figure 1-1: Mine Design Colored by NSR ï Rotated View Looking Southwest (Looking from 
the Portal) 

 

A monthly production schedule was generated using Excel for each development and stope item. This 

schedule was created by OSMI and SRK converted the line items and dates into an iGantt schedule 

to verify the scheduling order, required development and production tonnages/grades by period. The 

schedule targeted approximately 7,670 st ore/month (92,000 st/y). 

                                                      

 
1 Note that concentrate grade, recovery and market terms (e.g. payability) assumption used for LoM average NSR 

calculations may vary somewhat from final assumptions in the economic model, as these assumptions were made prior 

to the results of the metallurgical and concentrate marketing studies. These changes in the economic model assumptions 

are not considered material to the mine design process. 
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1.8 Recovery Methods 

The processing plant will use conventional processing technologies of crushing, grinding, flotation, and 

concentrate dewatering to produce two separate lead and zinc concentrates. The plant will also collect 

tailings and produce a filtered tails product for disposal. The concentrator facility has an annualized 

design throughput of at least 91,390 st/y. The recovery of the lead and zinc concentrates will be 

performed by a traditional flotation process used to upgrade concentrate grades. The predicted 

recovery of lead and zinc are based on flotation testing completed by FLSmidth. The lead recovery 

based on testwork indicates that up to 95% recovery is possible into the lead concentrate. The zinc 

recovery based on testwork also indicated that up to 86% recovery is possible into the Zinc 

concentrate.  

The ore from the mine will be transported by rail to a crushing circuit followed by a rod mill in open 

circuit and ball mill in closed circuit. Once the targeted liberation size of the particles from the ball mill 

slurry is reached, the slurry will be sent to the flotation circuit for concentration. The flotation circuit 

recovery and grade was improved from the installed flowsheet by the addition of new flotation capacity. 

The flotation circuit includes rougher, cleaner and final column stage flotation. This new flowsheet 

replaced the flowsheet proposed by Lycopodium during the 2016 PFS and eliminated the lead/copper 

flotation separation process, the regrind mill, and the online sample analysis system. The addition of 

concentrate thickeners improved the final concentrate capacity and feed delivery system to the filter 

press dewatering stage. Importantly, debottlenecking and design improvements including the addition 

of the Derrick screens and change to a new rod mill on the front end of the plant will increase 

performance in both consistency of feed and availability. 

1.9 Project Infrastructure 

1.9.1 Off-site Infrastructure and Product Logistics 

The existing and functioning Project off-site infrastructure includes access to the mine on existing 

improved roads and a warehouse/administrative facility located in Ouray. The area has significant 

developed infrastructure and is supported by the communities of Ouray and Ridgway with the 

combined population of both communities and the surrounding Ouray county of approximately 4,250. 

The City of Montrose (population >20,000), Colorado is within a 30-minute drive from Ouray and is 

expected to provide the bulk of housing for employees. These communities combined have 

experienced labor, supporting infrastructure and established businesses that have supported the 

mining industry in the area in the past. 

The mine is located approximately 5.5 miles southwest of the town of Ouray and is accessed from 

U.S. Highway 550 near Ouray on Ouray County roads 361 and 26. The county roads are improved 

gravel that can be impacted by severe winter weather. The existing 15,000 square foot (ft2) off-site 

warehouse in Ouray houses administrative offices and includes a parking lot, laydown yard, 

The mine will produce approximately 30 super sacks of concentrate per day that OSMI will transport 

from the mine to the Ouray warehouse for storage and shipping to the buyerôs destination. For this 

study, transportation cost is based on transport to a delivery point in Mexico or Canada.  

1.9.2 On-site Infrastructure 

The majority of the required Project infrastructure currently exists and has supported prior operations. 

When the Project was last in operation in June 2015 a number of inefficiencies were determined to 



SRK Consulting (U.S.), Inc. 
NI 43-101 Technical Report, Feasibility Study, Revenue ï Virginius Mine Page 12 

 

JAO/TmP OSMI_FS_NI43-101_Technical_Report_478300-060_Rev19_TmP.docx July 2018 

exist. During restart, additional infrastructure will be constructed including a rail yard, expanded office 

and miners dry, dump wall repair, reagent storage building, and additional weather protection for 

outside facilities.  

The existing surface facilities, as shown in Figure 1-2, include a tailings storage area, stockpile for low 

grade ore, administrative building and miner dry, mill building which also houses the tailings filters, 

laboratory and reagents and miscellaneous storage area. Other facilities not shown include a tailings 

thickener, rail system and car unloader, emergency generator, diesel storage tank, warehouse and 

shops. The site has several laydown and storage areas. 

Tailings Storage Facility (TSF) ð SRK has designed the filtered tailings piles within the existing permit 

boundaries to a height that can store the required storage capacity of the current FS Life-of-Mine (LoM) 

plan. The tailings have been tested for shear strengths and those values have been used in stability 

analyses to demonstrate that the factor of safety (FOS) is greater than the minimum 1.3 criteria. The 

availability of the 2 separate piles provides the operational flexibility to store tailings as conditions 

demand. The dry stack pile will provide storage for 574,965 st of filtered tailings and 222,469 st of 

waste rock, for a total of 797,434 st of combined waste and tailings. Tailings can be placed on the 

Revenue pile (eastern pile) during the summer months from May through November. The tailings need 

to be placed on the Atlas pile (western pile) during the winter months from December through April 

due to avalanche precautions. 

The Project has an existing permitted filtered tailings pile. A Tailings and Waste Management Plan of 

operations conducted by Greg Lewicki and Associates (Lewicki, 2015) and was submitted for the 

approved TSF permit. This work includes descriptions of the planned filtered tailings as received from 

the mill, compaction tests results and field compaction requirements, cold weather management plan, 

and ultimate planned pile configurations. Geotechnical laboratory testing was conducted by CTL 

Thompson (Thompson, 2015). Additional compaction and direct shear test were conducted on filtered 

tailings by IGES in Salt Lake City (IGES, 2017). Estimated material properties have been used to 

compute stability of the tailings stack using SLIDE program. The analysis results indicate a FOS of 

2.17 under wet conditions. All cases analyzed have a FOS greater than the minimum 1.3 criteria. 

A permit revision in the future will be required to modify the permitted 8.9 million cubic feet (Mft3) 

storage capacity after about 5 years of continuous production because more than 8.9 Mft3 of tailings 

will be produced. Since the revision is a volume revision only and is in the same footprint it does not 

impact the current permit boundary or disturbed area and therefore will be a Technical Revision which 

does not require public notice. SRK currently sees no reason such Technical Revision would not be 

granted. 
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Source: OSMI, 2016 

Figure 1-2: Existing Surface Infrastructure 

 

The underground infrastructure includes a portal, main access drift, #1 and #2 shafts, track haulage 

system, mine power system tied to the backup generator, mine ventilation system, emergency hoist 

and borehole, compressed air system, mine drainage ditches and pumps, and underground powder 

and primer magazines, communications systems (both surface and underground), and water supply 

pumps and sump. 

The existing site infrastructure has been in place and functioning in the past during mine operations, 

most recently in 2015. In 2016, a passive water treatment system designed to capture mine discharge 

water was completed and fully permitted by OSMI, and is currently in operation. 

The Project will add to or modify slightly the existing facilities to further develop the Project. Primary 

surface infrastructure additions include: 

¶ Increasing backup generator size to 3.0 million watts (MW )to allow full operations to continue 

in the event that line power is interrupted during the winter and adding a facility to house the 

generator; 

¶ Improving and upgrading the current electrical system; 

¶ Expanding the existing administrative building and changehouse; 

¶ Covered railyard and warehouse facility at the mine portal;  

¶ Updating the surface crusher/screen system; 
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¶ Replacing the emergency hoist in the Hubb-Reed raise with an Alimak-style elevator system 

and adding ground and water control; 

¶ Rehabilitation of the #1 Shaft and hoist; 

¶ Rehabilitation of the run-arounds in the main haulage drift to allow sidings and create direct 

line transport of muck to the mill or waste dump wall; 

¶ Construction of a genset and transformer building; 

¶ Adding water treatment systems for a mill bleed stream;  

¶ Updating the compressed air system for both mine and mill with additional capacity and 

replacing supply lines; 

¶ Adding miscellaneous facilities to support warehousing, utilities and maintenance; 

¶ Updating the laboratory and relocating to an offsite location adjacent to the warehouse in 

Ouray. Laboratory work will be contracted to an independent third party; 

¶ Adding an access road, bridge, and surface water control system to the future winter tails 

storage; and 

¶ Updating the IT and communications systems for the mine site and warehouse. 

1.10 Environmental Studies and Permitting 

Mining and mined land reclamation in the state of Colorado are declared necessary, proper, and 

compatible activities under the Colorado Mined Land Reclamation Act, Title 34 Article 32 of the 

Colorado Revised Statutes (CRS). The reclamation approvals and permitting for mine related activities 

falls under the jurisdiction of the Mined Land Reclamation Board (the Board) and the Colorado Division 

of Reclamation, Mining and Safety (DRMS). The Project operates in accordance with the DRMS 112(d) 

Permit Number M2012-032. 

On July 5, 2016, the DRMS approved Technical Revision 8 (TR-08) to Amendment 1 of DRMS Permit 

M201232. TR-08 eliminates the need for Outfall-001, improves mine discharge water quality, and 

allows infiltration of mine discharge water to groundwater.  

The mine currently holds Colorado Discharge Permit System (CPDS) Permit No. CO0000003, which 

authorizes surface water discharge from the Mine Water Pond to Sneffels Creek (Outfall-001). The 

Revenue Tunnel Portal discharges mine water through two 8-inch high-density polyethylene (HDPE) 

pipes to the Mine Water Pond. In accordance with permit conditions, OSMI conducts monthly and 

quarterly effluent sampling when an outfall is present. The current CPDS permit will expire on 

August 31, 2018.  

On November 23, 2016, OSMI filed a Termination Application with WQCD for Outfall-001A. This 

termination followed OSMIôs implementation of DRMS Permit TR-08 which requested the transfer of 

discharge to a bio-reactive treatment system with groundwater infiltration (effective September 8, 

2016) which also eliminated discharge through Outfall-001A. In June 2017, the WQCD denied the 

Termination Application, and CDPHE requested OSMI submit a Permit Modification application for 

Permit No CO0000003 to modify certain aspects of the permit, including construction of an expanded 

five-stage passive water treatment system and addition of a new Outfall-002A.  

A permit modification was submitted to WQCD on October 25, 2018. The WQCD issued a draft permit 

for public notice on June 14, 2018. Public comments are due July 16, 2018. In addition, OSMI entered 

into discussions with WQCD to establish a compliance order on consent that will allow OSMI to 
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construct the upgraded passive water treatment system over two years along with a defined startup 

period following construction to allow the system to reach operational performance.  

The mine also maintains a CPDS General Permit for storm water discharge (Permit No. COR040289, 

former Permit No. COR040273). This permit requires a Storm Water Management Plan (SWMP) and 

routine compliance reporting. On October 6, 2016, WQCD field inspectors notified OSMI of 

deficiencies related the site SWMP from prior operators. On October 13, 2016, OSMI notified WQCD 

that the deficiencies were corrected by OSMI on its own prior to the October 6, 2016 notice. 

The current reclamation bond is US$476,269. All bonds are held by a fully-funded certificate of deposit 

with Alpine Bank. 

1.11 Capital and Operating Costs 

The capital cost estimate is broken down by area including mining, processing plant, surface mobile 

equipment, infrastructure and engineering and construction contracts. Capital costs were developed 

by OSMI and Barr Engineering Co. (Barr) (process plant only). SRK reviewed the capital cost buildup 

and quotations for all areas except the process plant, which Barr maintains responsibility for. The 

capital costs are inclusive of applicable indirect costs. Contingency has been included in the estimate.  

Capitalized preproduction costs, including ownerôs costs during the construction period, are included 

as operating and general and administrative (G&A) costs from the start of construction through the 

end of the 2-month ramp up period. The capital estimate is currently at a ±15% accuracy which is 

appropriate for a feasibility-level estimate. Costs are reflective of Q2 2018 and are US$ based so 

foreign exchange conversion is not required.  

The capital cost estimates are based primarily on quotations by vendors on materials, supplies, 

equipment, and installation. First principle buildups make up the remaining estimates. Escalation has 

not been included in the estimate. Table 1-4 is a summary of the overall Project capital. 

Table 1-4: Capital Cost Summary (US$000ôs) 

Description Construction 
Ramp 

Up 

Total 
Initial 

Capital 

Sustaining 
Capital 

Total  
LoM Capital 

Revenue Mine ($3,207) ($383) ($3,590) ($301) ($3,890) 

Revenue Mill ($3,899) ($124) ($4,023) ($94) ($4,117) 

Surface ($910) $0  ($910) ($222) ($1,132) 

Site Infrastructure ($712) $0  ($712) ($179) ($891) 

Engineering & Construction Contracts ($14,522) ($1,463) ($15,984) ($6,837) ($22,821) 

Subtotal ($23,250) ($1,970) ($25,219) ($7,632) ($32,852) 

Pre-Production Costs ($6,982) $0  ($6,982) $0  ($6,982) 

Subtotal ($30,232) ($1,970) ($32,202) ($7,632) ($39,834) 

Contingency ($1,889) ($172) ($2,060) ($723) ($2,784) 

Total Capital ($32,121) ($2,141) ($34,262) ($8,356) ($42,618) 

Operating Costs During Ramp Up 
 

($2,838) ($2,838) 
  

Net Revenue During Ramp Up 
 

$306  $306  
  

Total Net Capital and Start Up 
Costs 

($32,121) ($4,673) ($36,794) 
  

Source: OSMI, 2018 
 

The operating cost estimate is broken down by area including mining, processing, G&A, and surface 

operating costs. Operating costs were developed by OSMI and Barr (process plant only). SRK 

reviewed the operating cost build up and basis of estimates for all areas except processing, for which 
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Barr maintains responsibility. Contingency has not been included in the operating cost estimate. The 

estimate is based on Q1 2017 pricing. The operating costs are in US$ and no foreign currency 

conversion is required. No escalation has been included in the operating costs. The overall accuracy 

of the operating cost estimate is ±15% which is appropriate for a feasibility-level estimate. 

The Project operating cost summary is presented in Table 1-5 and amounts to US$251/st ore during 

the LoM. 

Table 1-5: Operating Cost Summary 

Revenue Mine  LoM First 5 Years 

Operating Costs US$000ôs US$/st RoM US$000ôs US$/st RoM 

Revenue Mining $54,895  $95  $47,990  $103  

Revenue Milling $29,291  $51  $23,796  $51  

G&A $53,530  $93  $41,894  $90  

Surface Operating Costs $6,671  $12  $5,383  $12  

Total Operating Costs $144,387  $251  $119,062  $254  

Source: OSMI 2018 
 

1.12 Economic Analysis 

The Project, as designed, will ship 41.5 kst of Pb concentrate and 16.9 kst of zinc concentrates over 

the current 77-month (approximately 6.5 years) reserve life. Production is forecast to be sold either to 

a trader or directly to a smelter, with multiple options available based on concentrate quality and 

volumes. The operation will produce recovered metal of 13.5 million ounces (Moz) silver, 

22.5 thousand ounces (koz) gold, 54.5 million pounds (Mlb) of lead and 23.3 Mlb of zinc. 

With total capital expenditure over the life of the current reserve of US$42.6 million and operating costs 

of US$251/st ore, the Project will generate after-tax free cash flow of US$135.1 million over its current 

77 month reserve life, based on the flat commodity prices assumed herein. This results in a 1.9 year 

payback period, an after-tax net present value (NPV) 5% of US$74.9 million and an after-tax internal 

rate of return (IRR) of 71%. Total production costs (inclusive of sustaining capital) are forecast to be 

US$15.41/oz payable silver, excluding by-product credits. The NSR from Au, Pb, and Zn result in a 

by-product credit of US$7.41/oz of payable silver, reducing the total production cost estimate to 

US$8.00 per oz payable silver, on a byproduct basis. When calculated based on silver equivalent 

production, the total production cost is US$11.01 per oz payable silver equivalent. Pre-tax and after-

tax economic metrics are presented in Table 1-6. 
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Table 1-6: Pre-Tax and After-Tax Indicative Economic Results (US$000ôs) 

Revenue Allocation 

Payable Gross Revenue by Metal Value % of Gross 
Weighted Average 

Prices 

Silver $237,995  71% $18.50  US$/oz Ag 

Gold $25,461  8% $1,300  US$/oz Au 

Copper $0  0% $0  US$/lb Cu 

Lead $51,256  15% $1.00  US$/lb Pb 

Zinc $18,633  6% $1.20  US$/lb Zn 

Total $333,345 100%   

Estimate of Cash Flow     
 Value % of G. Rev.   

Total Gross Revenue $333,345     

Smelting / Refining ($24,520)    

Freight / Insurance ($12,986)    

NSR Pre Royalty $295,839     

Royalties ($5,917)    

Total Net Revenue $289,922 87%   

Total Operating Cost ($144,387) -43%   

Operating Profit (EBITDA) Pre-tax Cash Flow $145,535 44%   

Total Tax ($10,460)    

After Tax Cash Flow $135,076    

LoM Capital ($42,618)    

Pre-tax Undiscounted Free Cash Flow (US$000) $102,918     

After-tax Undiscounted Free Cash Flow (US$000) $92,458     

Discounted Cash Flow and Returns     
 After-Tax   

Undiscounted Free Cash Flow (US$000) $92,458     

NPV US$000 @ 5.0% $74,883     

IRR 71.2%    

Break Even Years 1.9    

Source: OSMI, 2018 
 

1.13 Project Implementation 

OSMI will conduct a restart program that will include surface and underground projects to move the 

Project to full production. OSMI developed an implementation plan that addresses the Project 

schedule, engineering and construction management, procurement, logistics, construction, 

construction contracting, temporary facilities, temporary utilities, Project planning/execution/reporting, 

pre-commissioning and commissioning, and startup/turnover. The plan also addresses recruiting and 

training of new employees.  

The program will include projects on surface facilities, the processing plant, and the underground mine. 

The key construction activities other than mine development are as follows: 

¶ #1 Shaft Rehabilitation and Hoist Commissioning; 

¶ Raisebore Rehabilitation; 

¶ Mill Upgrades and Expansion; and 

¶ Surface Facilities Expansion. 
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OSMI will self-perform a number of the activities and will also manage the overall program. Outside 

firms will be utilized for the #1 Shaft rehabilitation, raisebore rehabilitation, mill upgrade and expansion 

and surface facilities expansion installations. A procurement and materials management team will be 

put in place to support the restart project, the existing Ouray warehouse and the Project on-site 

facilities that will coordinate the logistics and control of materials, supplies and equipment needed for 

the restart. OSMIôs new Enterprise Resource Planning (ERP) system is currently being commissioned, 

was designed specifically to the Companyôs requirements, and will be used to track cost and 

procurement of materials. Construction of temporary facilities, housing, and general support of the 

Project are not required as the existing community and site facilities will be used for the restart effort. 

The Project restart schedule is developed and will take approximately 6 months before the first month 

of mill processing and 8 months to complete construction, pre-commissioning and commissioning 

before cash flow positive including working capital and forecast concentrate payment terms. Full 

capacity is reached in month 10. 

Engineering is completed to a detailed design level with drawings for construction available. No further 

detailed engineering is expected to be required. The Project is scheduled for an 8 month construction 

period with ramp up for 3 months with one month of overlap with construction completion in month 7. 

All long lead time equipment will be ordered immediately after Board approval of funding. The schedule 

is summarized in Figure 1-3.  

Month 0 1 2 3 4 5 6 7 8 9 10 11 12 

Board Approval / Full Funding x             

Order Long Lead Time Equipment x             

Mine Development  x x x x x x x      

Construction, commissioning  x x x x x x x      

Start of Production        x      

Mill Ramp Up        x x x    

Cash Flow Positive          x x x x 

Full production cash positive           x x x 

Source: OSMI, 2017 

Figure 1-3: Overall Project Restart Schedule 

 

The ramp up schedule to full production and cash flow positive consists of increasing mine production 

and mill throughput each month beginning in month seven. Figure 1-4 shows the planned mill 

throughput for each month. 

Month 7 8 9 10 11 12 

Tons Milled Per Month 822 3,835 3,903 7,670 7,670 7,670 

Source: OSMI 2017 

Figure 1-4: Ramp-up Throughput Plan  

 

A construction sequence for the surface facilities and mill is planned based on equipment delivery lead 

times as well as seasonal constructability is shown in Figure 1-5. Assuming a restart in the 3rd quarter, 

all outside surface buildings will need to be constructed before winter conditions prevail. These 

buildings will house new equipment and provide the needed expansion for office space and change 

rooms (dry). Long lead equipment such as the rod mill and Derrick screens have already been 

purchased. The Derrick screens are currently stored in the OSMI Ouray warehouse. The rod mill is 
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fully paid including shipping and is stored in Tucson Arizona. All other long lead time equipment will 

be ordered immediately after Board approval of funding. 

Mill Construction 
Lead 
Time 

1 2 3 4 5 6 7 8 

Site Infrastructure Buildings none x x x x x    

200- Crusher, conveyors, dry screen 
12 to 24 
weeks 

  x x x x x  

300- Rod mill, ball mill, wet screens 
10 to 12 
weeks 

  x x x x   

700- Reagents and Reagent Building 
6 to 10  
weeks 

  x x x    

300- Flotation / Tank Cells 
18 to 24 
weeks 

    x x x  

400- Conc. Thickeners / Presses 
18 to 24 
weeks 

     x x  

Commission Plant in mid-month 7        x x 

Mine Construction          

Raise Bore and Alimak Hek  x x x x     

Rehab Main Haulage at Runarounds # 1 & # 2 and Shaft Entrance  x x x      

# 1 / # 2 Alimak lateral Development   x x x x x x x 

Figure 1-5: Planned Construction Sequence and Lead Times 

 

During the construction phase, OSMI management will manage all aspects of construction. Contractor 

Project Superintendents will report daily on all activities to the OSMI Project Manager for the assigned 

area. There are two separate areas for project management which are the mill project and 

underground mine project.  

Contractors and their employees will be required to take the same orientation program that OSMI 

employees are required to take upon commencement of employment; i.e., medical, drug test, 

references, safety orientation, etc. All contractors will be required to have and document the requisite 

MSHA training. 

Plant commissioning will be done in multiple phases and will begin once pre-commissioning has been 

completed. Commissioning will be completed by OSMI employees with mechanical, electrical and 

instrumentation support from the contractors that installed the equipment. Vendor support will be 

arranged if necessary. 

Mill ramp up will commence after the commissioning phases are complete. Following ramp up the mill 

is expected to operate at a steady state milling an estimated 270 tons per operating day.  

The plan details the steps to be taken in the recruiting and training process as well as the time frame 

associated with each. The objective of this plan is to ensure OSMI is hiring qualified candidates and 

that those candidates are properly trained for their specific job requirements, thereby ensuring a safe 

working environment and enhancing employee retention.  

OSMI currently has a staff of 17 people and will ramp to 140 by month 8 of the restart Project. OSMI 

will add staff over the following four months to reach full staffing of 150 employees. The 150 employee 

staffing will be maintained for the life of the mine under the current mine plan.  
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1.14 Conclusions and Recommendations 

1.14.1 Property Description and Ownership 

The Project is located in southwestern Colorado about 5.5 miles southwest of the town of Ouray. All 

of the mining claims are located in Township 43 North, Range 8 West, New Mexico Prime Meridian 

(NMPM), Ouray and San Miguel Counties, Colorado, and are held in the name of OSMI. 

SRK have reviewed the current licenses in relation to the geological model and Mineral Resource, 

which SRK considers sufficient to cover the current estimated Mineral Resources.  

1.14.2 Geology and Mineralization 

SRK considers the current geological model to be reasonably well understood. Historical economic 

mining supports the potential for economic extraction. OMSI has completed sufficient geological work, 

both from historical logs and via underground mapping, drilling and sampling to have a detailed 

understanding of the current geological model.  

During mining, understanding local variations will be important as the veins can show features relating 

to variable geometry, and erratic grade distribution (nugget effect), plus variations in internal 

architecture. Clear and accurate mapping of the local variations of mineralization features is essential. 

These features can include variations in dip, strike and width, late-stage faulting/shearing effects and 

vein continuity and type. Variations generally require close geological understanding to ensure 

optimum grade, minimal dilution and maximum mining recovery. 

1.14.3 Status of Exploration, Development and Operations 

In comparison to the previous Mineral Resource Estimate (April 2014), the Company has completed 

an additional 42 diamond core holes from underground within the northern portion of the Virginius 

Vein, as well as completed approximately 30 channel samples.  

Drilling and channel sampling completed by OSMI during 2016 has been logged and sampled by 

senior OSMI geological staff. All samples have been submitted to Skyline labs for preparation and 

analysis using both fire assay and ICP methods. OSMI has included a Quality Assurance/Quality 

Control (QA/QC) program as part of the 2016 drilling campaign. While the dataset is limited in terms 

of population size, SRK considers the results to be within a reasonable level of error, and therefore 

acceptable for use in the Mineral Resource estimate. 

OSMI has also completed a validation study of the historical database, which included translating the 

historical descriptive drilling logs into a series of logging codes in the current database. The validation 

work has been extended to both diamond drilling and underground channel sampling.  

SRK comments that the drilling below the 2000 level conducted by prior owners was conducted using 

AQ sized core which was the standard practice at that time. This may not be considered best practice 

under guidelines today. These areas are currently not accessible, but once open follow-up drilling to 

validate existing results should be completed.  
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1.14.4 Mineral Resource Estimate 

SRK considers the current estimate could be improved by the following studies: 

¶ Development of a mine scale structural and geological model. This could assist in guiding 

future exploration at depth within the conglomerates, as well as identifying and areas of risk 

for changes in ground conditions. 

¶ The current density database should be increased with the inclusion of routine density 

measurements taken on all new drilling and from underground sampling. 

¶ Development of a short-term model using underground sampling data which can be used to 

compare future variations in the long-term Mineral Resource estimates. 

1.14.5 Recovery Methods 

The new additions of the 2nd stage crushing and additional grinding provided by the rod mill should 

improve the liberation of the ore and improve the capabilities for improved recovery in flotation. The 

additional process testing provided important data and results for the optimization of the flotation 

circuit. The addition of more flotation capacity in the lead and zinc circuit will improve flotation recovery 

and selectivity. The upgraded process flowsheet has the opportunity to improve the process and allow 

for flexibility in operations that did not exist prior to the changes noted herein. The process flowsheet 

has been improved, although adjustments in startup should be anticipated. Possible adjustments to 

the rod mill and wet screen during startup to address issues that arise are described in further detail 

in Section 27.  

1.14.6 Project Infrastructure 

The primary risks to the Project related to infrastructure include: 

¶ Weather related issues including access and avalanche impact; 

¶ Power reliability that has been addressed by adding backup generation capacity; 

¶ Access to the emergency hoist at the surface for maintenance and upkeep has been 

addressed by changing the type of system and allowing access through the mine versus the 

access by mountain road to the previous system; 

¶ Water quality issues that have been addressed by the addition of water treatment facilities;  

¶ Poor performance of the air compressor system that in the past impacted mining and milling 

operations. The additional compressor capacity contained within the capital estimate 

dedicated to the mill as well as the additional new compressor for the mine should address 

this issue; 

¶ The access road is narrow and steep and winter conditions can impact access at times. The 

Project includes a budget for avalanche mitigation measures and a snow removal contract. 

Procedures are developed and in place to address these risks; and 

¶ The question of normal operation electrical loads remains open, because OSMI was unable 

to provide Barrôs engineering design team with operational load information to determine 

demand factors. Normally, one year or more of data is needed to confirm demand factors. Our 

evaluation has been completed using demand factors from the Lycopodium 2016 PFS report 

(Lycopodium, 2016), and we are unable to independently confirm these are suitable for sizing 

of the transformer which Barr has sized, or the emergency generator that OSMI is designing 

and procuring. At the time of this report, our design includes a 5,000 kilo volt amperes (kVA) 
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transformer, and OSMI is planning to procure a 3 MW emergency generator to power the 

facility.  

Opportunities include improved mining and milling productivity from eliminating the historical delays 

associated with power and compressed air, both of which are addressed in this Project. 

The major infrastructure related items are being addressed in the restart Project and SRK makes no 

additional recommendations for additional work. 
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2 Introduction 

2.1 Terms of Reference and Purpose of the Report 

This report is prepared as a Technical Report for Ouray Silver Mines, Inc. (OSMI or Company) and 

Aurcana Corporation (Aurcana) by SRK Consulting (U.S.), Inc. (SRK) and is based on a 2017 

Revenue-Virginius Mine (the Project) Feasibility Study (FS) updated with 2018 capital and operating 

cost estimates.  

This report is intended for use by OSMI and Aurcana subject to the terms and conditions of OSMIôs 

contract with SRK. Any other uses of this report by any third party is at that partyôs sole risk. The 

responsibility for this disclosure remains with OSMI and/or Aurcana, as applicable.  

The quality of information, conclusions and estimates contained herein is consistent with the level of 

effort involved in SRKôs services, based on: i) information available at the time of preparation, ii) data 

supplied by outside sources, and iii) the assumptions, conditions, and qualifications set forth in this 

report.  

This report provides Mineral Resource and Mineral Reserve estimates, and a classification of 

resources and reserves prepared in accordance with the Canadian Institute of Mining, Metallurgy and 

Petroleum Standards on Mineral Resources and Reserves: Definitions and Guidelines, May 10, 2014 

(CIM, 2014).  

2.2 Qualifications of Consultants  

The Consultants preparing this technical report are specialists in the fields of geology, exploration, 

Mineral Resource and Mineral Reserve estimation and classification, underground mining, 

geotechnical, environmental, permitting, metallurgical testing, mineral processing, processing design, 

capital and operating cost estimation, and mineral economics. 

None of the Consultants or any associates employed in the preparation of this report has any beneficial 

interest in OSMI or Aurcana. The Consultants are not insiders, associates, or affiliates of OSMI or 

Aurcana. The results of this Technical Report are not dependent upon any prior agreements 

concerning the conclusions to be reached, nor are there any undisclosed understandings concerning 

any future business dealings between OSMI and the Consultants nor Aurcana and the Constultants. 

The Consultants are being paid a fee for their work in accordance with normal professional consulting 

practice. 

The following individuals, by virtue of their education, experience and professional association, are 

considered Qualified Persons (QP) as defined in the NI 43-101 standard, for this report, and are 

members in good standing of appropriate professional institutions. The QPôs are responsible for 

specific sections as follows: 

¶ Ben Parsons, MSc, MAusIMM (CP), Principal Consultant (Resource Geologist) is the QP 

responsible for Sections 4 through 12 and Section 14, 23, and portions of Sections 1, 25 and 

26 summarized therefrom, of this Technical Report. 

¶ Eric J. Olin, MSc Metallurgy, MBA, SME-RM, MAusIMM, SRK Principal Consultant 

(Metallurgy) is the QP responsible for Section 13, and portions of Sections 1, 25 and 26 

summarized therefrom, of this Technical Report. 
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¶ John Tinucci, PhD, PE, SRK President/Practice Leader/Principal Consultant (Geotechnical 

Engineer) is the QP responsible for Section 16.2 and Section 18.2, and portions of Sections 

1, 25 and 26 summarized therefrom, of this Technical Report. 

¶ Jeff Osborn, BEng Mining, MMSAQP, SRK Principal Consultant (Mining Engineer) is the QP 

responsible Sections 2, 3, 16.5, 16.6, 16.7, 18.1, 18.3 and Section 24, and portions of Sections 

1, 25 and 26 summarized therefrom, of this Technical Report. 

¶ Brian Prosser, PE, SRK Principal Consultant (Ventilation) is the QP responsible for Section 

16.7, and portions of Sections 1,25 and 26 summarized therefrom, of this Technical Report. 

¶ Joanna Poeck, BEng Mining, SME-RM, MMSAQP, SRK Senior Consultant (Mining Engineer) 

is the QP responsible Sections 15 and Sections 16.1, 16.3 and 16.4, and portions of Sections 

1, 25 and 26 summarized therefrom, of this Technical Report. 

¶ Dave Mickelson, PE, Sr. Mechanical Engineer, Barr Engineering is the QP responsible for 

Process and Recovery Section 17, 21.1.3, 21.2.4 and portions of Sections 1, 25 and 26 

summarized therefrom, of this Technical Report. 

¶ Terry Braun, MSc, PE, Practice Leader/Principal Consultant (Civil Engineer) is the QP 

responsible for Environmental Studies, Permitting and Social/Community Impact Section 20, 

and portions of Sections 1, 25 and 26 summarized therefrom, of this Technical Report. 

¶ John Pfahl, ME, Corporate Advisory Consultant (Mining Engineer) is the QP responsible for 

Market Studies, Capital and Operating Costs and Economic Analysis Sections 19, 21, 

excluding Section 21.1.3 and Section 21.2.4, Section 22 and portions of Sections 1, 25 and 

26 summarized therefrom, of this Technical Report. 
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2.3 Details of Inspection 

Details of site visits are shown in Table 2-1. 

Table 2-1: Site Visit Participants 

Personnel Company Expertise Date(s) of Visit Details of Inspection 

Jeff Osborn SRK Mining 

May 16, 2014 
August 24, 2015 
May 5, 2016 
May 15, 2017 
June 15, 2018 

Each trip included an 
underground inspection and 
tour of surface facilities. The 
8/24/2016 visit included 
inspection of surface 
emergency hoist. 

John Tinucci SRK Geotechnical 
May 16, 2014 
August 24, 2015 

Underground inspection and 
tour of surface facilities. 
Specific review of #1 shaft 
area. 

Ben Parsons SRK Geology 

August 24, 2015 
October 19, 2015 
June 20 to 22, 2016 
February 21 to 24, 2017 

Trip included Underground 
inspection, review drilling core, 
review historical records and 
database validation 

Brian Prosser, PE SRK  Ventilation 
September 30 to 
October 1, 2015 

Walked the entire mine (areas 
safe for access), measured 
airway resistances, examined 
the existing main fan, and 
developed a basic ventilation 
model 

Dave Mickelson Barr 
Technical 
Lead 
(Process) 

February 28 to  
March 2, 2017 

Reviewed the entire processing 
area in preparation for the final 
design of the processing plant 
upgrade 

Dean Kemmer Barr 
Mechanical 
(Process) 

February 28 to  
March 2, 2017 

Reviewed the entire processing 
area in preparation for the final 
design of the processing plant 
upgrade 

Jeremy Kalibabyky Barr 
Mechanical 
(Process) 

February 28 to  
March 2, 2017 

Reviewed the entire processing 
area in preparation for the final 
design of the processing plant 
upgrade 

Tom Gustafson Barr 
Electrical 
(Process) 

February 28 to  
March 2, 2017 

Reviewed the entire processing 
area in preparation for the final 
design of the processing plant 
upgrade 

John Trullinger Barr 
Structural 
(Process) 

February 28 to  
March 2, 2017 

Reviewed the entire processing 
area in preparation for the final 
design of the processing plant 
upgrade 

Source: SRK, 2018 
 

2.4 Sources of Information 

This report is based in part on internal OSMI technical reports, previous feasibility studies, maps, 

published government reports, Company letters and memoranda, and public information as cited 

throughout this report and listed in the References Section 27.  

2.5 Effective Date 

The effective date of this report is June 15, 2018, which is the date the final quotes were received and 

economic model was compiled. 
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2.6 Units of Measure 

The US System for weights and units has been used throughout this report except where noted. Tons 

are reported in short tons (st) of 2,000 lb except where noted as metric tonnes (mt) of 1,000 kilograms 

(kg). All currency is in U.S. dollars (US$) unless otherwise stated.  
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3 Reliance on Other Experts 
The Consultantôs opinion contained herein is based on information provided to the Consultants by 

OSMI throughout the course of the investigations. SRK has relied upon the work of other consultants 

in the Project areas in support of this Technical Report.  

The Consultants used their experience to determine if the information from previous reports was 

suitable for inclusion in this technical report and adjusted information that required amending. This 

report includes technical information, which required subsequent calculations to derive subtotals, totals 

and weighted averages. Such calculations inherently involve a degree of rounding and consequently 

introduce a margin of error. Where these occur, the Consultants do not consider them to be material. 

These items have not been independently reviewed by SRK/Barr and SRK/Barr did not seen an 

independent legal opinion of these items. 

SRK 

¶ SRK has not performed an independent verification of land title and tenure as summarized in 

Section 4 of this report. SRK did not verify the legality of any underlying agreements that may 

exist concerning the permits or other agreement between third parties, but have fully relied on 

OSMI and its legal advisor for land title issues. 

¶ SRK was informed by OSMI that there are no known litigations potentially affecting the Project. 

Barr 

¶ Barr has not independently reviewed the results of laboratory testing used for further 

developing Section 17 Recovery Methods. Barr has fully relied upon, and disclaim 

responsibility for, information derived by the mineral processing experts retained by OSMI for 

this information through the following documents: 

o Dawson Metallurgical Laboratories, Inc. (1998). Results of Continued Flotation Tests and 

an Amalgamation Test Performed on Whole Ore from the Revenue Virginia Project, June 

29, 1998; 

o Dawson Metallurgical Laboratories, Inc., (1994). Results of Flotation Test Work on a Silver 

Bearing Tetrahedrite ï Galena Ore from the Revenue Virginius Property, February 23, 

1994; 

o FLSmidth, (2017). Revenue Mine Project-Thickening and Filtration Testing, prepared for 

Ouray Silver Mines, Inc., by FLSmidth Minerals Testing and Research Center, Braun, 

Jennifer, Salt Lake City, Utah, April 19, 2017; 

o FLSmidth, (2017) Dawson Metallurgical Labs ï Locked cycle flotation tests for OSMI ore, 

Excel spreadsheet test data results. Received Clint Fletcher OSMI email April 17, 2017. 

o FLSmidth, (2016). Metallurgical Testing Program on the Revenue Mine Project, prepared 

for SRK Consulting, by FLSmidth Minerals Testing and Research Center, Kallen Konen, 

Perry Allen, Paul Bennett, Salt Lake City, Utah, July 22, 2016.; 

o FLSmidth (2016). Mineralogical Characterization of Composite Samples from Ouray 

Revenue Mine and Flotation Concentrates from FLSmidth Locked-Cycle Testing, June 

14, 2016; 

o FLSmidth (2016). Bond Crusher and Rod Mill Work Indexes, Dawson Metallurgical 

Laboratories, March 2016; 

o Lycopodium, (2016). Process Plant Upgrade Pre-Feasibility Study, prepared for Ouray 

Silver Mines, Inc., by Lycopodium Minerals Canada Ltd., June 2016, Revision 0;  
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o Nowicki, K. (2016) Thickening, Rheology and Pressure Filtration Testing, FLSmidth 

Laboratory Test Report, May 2016; 

o SRK, (2016). Prefeasibility Study Report, prepared for Ouray Silver Mines, Inc., by SRK 

Consulting (U.S.), Inc., Clarke et al., August 3, 2016; 

o SRK (2016). Reagents Dosages for Processing Virginius Main Ore, Excel Spreadsheet 

from SRK Consulting, May 31, 2016; and 

o SRK (2015) Metallurgical Review Technical Memorandum, SRK Consulting, December 

28, 2015. 
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4 Property Description and Location 

4.1 Property Location 

The Project is in southwestern Colorado approximately 5.5 miles southwest of the town of Ouray. The 

Revenue Tunnel, the site of the current surface activity, is located at longitude 107.750° W, latitude 

37.974° N (mine grid coordinates of 100,630 ft E, 99,100 ft N). The majority of the historical 

underground work occurred approximately 1.2 miles to the southwest centered at approximately 

107.773° W., latitude 37.967° N (mine grid coordinates of 97,790 ft E, 95,070 ft N). Figure 4-1 presents 

the location of the Project.  

 

Source: Star Mines, 2013 

Figure 4-1: Location Map 

 

Figure 4-2 shows a generalized location map with drainage basins labeled, which are used as locators 

throughout this report. 




















































































































































































































































































































































































































































































































































































































































