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IMPORTANT NOTICE 
 
This report was prepared as a National Instrument 43-101 Standards of Disclosure for Mineral 
Projects Technical Report for Trevali Mining Corporation (Trevali) by SRK Consulting (Canada) 
Inc. (SRK). The quality of information, conclusions, and estimates contained herein are consistent 
with the quality of effort involved in SRK’s services. The information, conclusions, and estimates 
contained herein are 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 is intended for use by Trevali subject to the terms and conditions of its contract with SRK and 
relevant securities legislation. The contract permits Trevali to file this report as a Technical Report 
with Canadian securities regulatory authorities pursuant to National Instrument 43-101. Except for 
the purposes legislated under provincial securities law, any other uses of this report by any third 
party is at that party’s sole risk. The responsibility for this disclosure remains with Trevali. The user 
of this document should ensure that this is the most recent Technical Report for the property as it is 
not valid if a new Technical Report has been issued. 
 
 
 
© 2017 SRK Consulting (Canada) Inc. 
 
This document, as a collective work of content and the coordination, arrangement and any 
enhancement of said content, is protected by copyright vested in SRK Consulting (Canada) Inc. 
(SRK). 
 
Outside the purposes legislated under provincial securities laws and stipulated in SRK’s client 
contract, this document shall not be reproduced in full or in any edited, abridged or otherwise 
amended form unless expressly agreed in writing by SRK. 
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Executive Summary 
 
Introduction 
 
The Halfmile-Stratmat integrated project is comprised of the Halfmile mine and the advanced exploration stage 
Stratmat project.  The volcanogenic massive sulphide (VMS) deposits are located in the Bathrust Mining Camp 
in northeast New Brunswick, Canada, approximately 60 and 45  kilometres (km) southwest of the City of 
Bathurst and from 20 to 40 km from the historic Brunswick 12 mine respectively. It is approximately 22 km 
from Halfmile mine to the Stratmat property. During 2011-2012 approximately 125 thousand tonnes (kt) of 
mineralized material was trial mined from the Halfmile mine and treated in the Brunswick 12 processing plant.  
 
Trevali Mining Corporation (Trevali) is a Canadian public company domiciled in Vancouver, British Columbia 
with shares listed on the TSX under the symbol TV. 
 
SRK Consulting (Canada) Inc. (SRK) completed a mineral resource estimate for the Stratmat project, outlining 
five mineralized zones, documented in “Independent Technical Report for the Stratmat Lead-Zinc Project, 
Bathurst, New Brunswick”, dated July 6, 2015 (SRK 2015). In April 2016, SRK was commissioned by Trevali 
to prepare a preliminary economic assessment (PEA) for an integrated project of the Halfmile Mine and the 
Stratmat project in collaboration with Trevali and independent consultant Stantec Consulting Ltd. (Stantec), 
which included an update of Halfmile mineral resource estimate. 
 
This technical report summarizes the technical information that is relevant to support the disclosure of the PEA 
results for the integrated Halfmile-Stratmat integrated project pursuant to Canadian Securities Administrators’ 
National Instrument 43-101 Standards of Disclosure for Mineral Projects. It provides a summary of the work 
completed by the independent consultants and Trevali. The opinions contained herein and effective October 
26, 2017, are based on information collected by the various consultants throughout the course of their 
investigations. 
 
Property Description and Ownership 
 
The Halfmile-Stratmat integrated project consists of two non-contiguous claim blocks, the Halfmile and the 
Stratmat claim blocks. The Halfmile claim block consists of one mineral title comprising 59 claim units and 
one mining lease together covering 1,685.5 hectares (ha). Trevali, through Trevali (Maritimes) Ltd., a 100% 
owned subsidiary of Trevali, has a 100% in the mining lease but only a 61.51% interests in certain claims in 
the northern portion of the claims underlying the North zone mineralization. 
 
The Stratmat claim block is comprised of 95 contiguous mineral claims units that are 100% held by Trevali 
(Maritimes) Ltd. The 95 claim units cover a total of 2,079 ha but because the claims overlap the pre-existing 
Heath Steele lease to the south, the effective area of the property is 1,827 ha. 
 
Geology and Mineralization 
 
The Halfmile-Stratmat integrated project is within the Bathurst Mining Camp (BMC) which occupies a 
roughly circular area of approximately 70 km diameter in the Miramichi Highlands of northern New 
Brunswick. The area hosts numerous mineral deposits and mineral occurrences, all hosted by Cambro-
Ordovician rocks that were deposited in an ensialic back-arc basin. The project is underlain by a magnetic 
northeast-southwest trending sequence of predominantly felsic volcanic rocks and lesser sedimentary rocks 
which are host to all massive sulphide deposits on the property. Provincial government regional mapping 
projects have classified the rocks as belonging to the Flat Landing Brook Formation of the Middle Ordovician 
Tetagouche Group.  
 
The sulphide minerals consist of disseminated and massive sphalerite-galena-pyrite and chalcopyrite. The 
sulphide minerals are fine to medium-grained, and are coarser than those typically found in deposits of the 
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Table i: Mineral Resource Statement*, Halfmile Project, Halfmile-Stratmat Integrated Project, 
New Brunswick, SRK Consulting (Canada) Inc., June 23, 2016 

Category 
Underground** 

Quantity 
(Mt) 

Grade Metal 
Au Ag Pb Zn Cu Au Ag Pb Zn Cu 
g/t g/t % % % M oz M oz M lbs M lbs M lbs 

Measured 0.4 0.60 40 1.99 5.92 0.46 0.01 0.52 18 54 4 
Indicated 7.4 0.29 35 2.37 7.00 0.16 0.07 8.45 389 1,146 26 
Measured & Indicated 7.8 0.30 36 2.35 6.94 0.18 0.08 8.98 407 1,199 31 
Inferred 6.5 0.10 23 1.51 5.62 0.15 0.02 4.72 216 806 21 
* Mineral resources are not mineral reserves and do not have demonstrated economic viability. All figures are rounded to 

reflect the relative accuracy of the estimate. All composites have been capped where appropriate. 
** Underground mineral resources are reported at a cut-off grade of 5% Zn equivalent. Cut-off grades are based on price for Au 

of US$1,250 per ounce, Ag is US$20.00 per ounce, Cu is US$3.00 per pound, Pb is US$0.95 per pound, and Zn is US$1.05 
per pound, and exchange rate US$0.80 per Canadian dollar. A recovery of 88% was applied to Zn, 72% was applied to Pb, 
50% was applied to Cu, 45% was applied to Ag, and 0% was applied to Au. The North zone is reported at 100% although 
only 61.5% of interest owned by Trevali. 
 
 
Table ii: Mineral Resource Statement*, Stratmat Project, Halfmile-Stratmat Integrated Project, 
New Brunswick, SRK Consulting (Canada) Inc., May 20, 2015 

Category 
Underground** 

Quantity 
(Mt) 

Grade Metal 
Au Ag Pb Zn Cu Au Ag Pb Zn Cu 
g/t g/t % % % M oz M oz M lbs M lbs M lbs 

Indicated 4.7 0.6 49 2.1 5.3 0.4 0.09 7.3 214 550 43 
Inferred 2.4 0.4 39 2.1 4.8 0.7 0.03 3.0 110 252 37 
* Mineral resources are not mineral reserves and do not have demonstrated economic viability. All figures are rounded to 

reflect the relative accuracy of the estimate. All composites have been capped where appropriate.  
** Underground mineral resources are reported at a cut-off grade of 5% Zn equivalent. Cut-off grades are based on price for Au 

of US$1,300 per ounce, Ag is US$21.15 per ounce, Cu is US$3.00 per pound, Pb is US$1.00 per pound, and Zn is US$1.00 
per pound, and exchange rate US$0.85 per Canadian dollar. A recovery of 88% was applied to Zn, 72% was applied to Pb, 
50% was applied to Cu, 45% was applied to Ag, and 0% was applied to Au. 
 
 
Mine Hydrogeology and Geotechnical 
 
There is no specific hydrogeological study to support the designs of mine dewatering systems for the PEA. The 
PEA mine dewatering system designs are based on limited site data available and potentially analogous to 
Caribou Mine historical water inflow rates in the range of 13 litres per second (L/s) or 200 US gallons per 
minute for Halfmile underground and Stratmat underground.  
 
There is no formal geotechnical study for the Halfmile project to support the PEA. SRK reviewed historical 
geotechnical information, previous trial mining mine design practices and stope production records, and 
concluded that the rock mass qualities range from fair for the hangingwall (HW) to good for the massive 
sulphide mineralization (MS) and footwall (FW), and the rock mass conditions are suitable for post pillar cut 
and fill (PPCF) or cut and fill (C&F) mining for the Upper zone (similar to the trial mining), and sublevel open 
stoping (SLOS) with delayed cemented rock fill (CRF) and/or unconsolidated rock fill (RF) for the Lower and 
Deep zones. Open stope dimensions were set at 20 m high by 20 m long by 10−20 m in width. 
 
There is no dedicated geotechnical study for the Stratmat project to support the PEA. SRK reviewed geological 
and geotechnical core logging and other drill core information during the PEA. Structurally, the Stratmat 
project is highly complex on the mine scale. Preliminary rock mass clarifications show that the MS is overall 
fair rock masses, and the FW and HW range from poor to fair rock masses, overall fair rock masses. The 
Stratmat rock mass conditions are suitable for SLOS type underground mining (similar to the Halfmile Mine 
aforementioned). 
 
All the underground SLOS mining will employ either CRF or RF; therefore, there is no permanently pillar left 
underground (PPCF mining is an exception). 



3CT020.003 – Trevali Mining Corporation 
Technical Report on Preliminary Economic Assessment for Halfmile-Stratmat Polymetallic Project, New Brunswick, Canada Page vi 
 

 
SRK Team / gc  Trevali_Halfmile_Stratmat_PEA_TR_3CT020003_SRK_Team_gc_20171026.docx October 26, 2017 

 
Mining 
 
Halfmile Project 
At Halfmile, all run-of-mine (RoM) material will be mined by underground mining method. Sublevel open 
stoping (SLOS) and Sublevel Retreat (SLR) will be the main mining methods planned, supplemented by post 
pillar cut and fill (PPCF) and mechanized cut and fill (MCF) mining for Upper zone where mineralization dip 
angle is approximately at 39 degrees. All mining methods will employ either cemented or unconsolidated 
waste rock as backfill. The mine plan includes 92% of RoM tonnes from SLOS/SLR with down holes (up 
holes for sill pillar recovery) on 20 m sublevels and cemented or unconsolidated waste rock fill, and 8% of 
RoM tonnes from PPCF/MCF with unconsolidated waste rock and cemented waste rock (sill level stopes 
only). There is no permanent sill or rib pillar considered for the SLOS/SLR mining. Limited sill pillars were 
planned only for the two-trial mining opened mining fronts. 
 
Access to the underground mine will be by an existing portal and ramp system developed previously to a depth 
of 170 m below surface. The ramp will be extended down to the mine bottom approximately 1,020 m below 
surface at a maximum gradient of -15% with dimensions of 5.0 m width by 5.0 m height, the same as the 
existing ramp.  
 
Stope sequencing will generally be top-down block by block, and bottom-up within the mining block. On a 
mining level scale, both transverse primary-secondary stope sequence and longitudinal retreat mining will be 
employed, dependent on mineralization thickness. In the first year, RoM material will be sent to Caribou mill. 
From the second year onwards, RoM materials will be hauled by 45-tonne capacity trucks to surface then 
transported to Stratmat dense media separation (DMS) plant by surface trucks, where approximately 22% of 
RoM will be separated as waste for backfill and 78% of RoM as plant feed. Waste rock broken underground 
will be hauled by 30-tonne capacity ejector type trucks to empty stopes as backfill, or to surface temporary 
waste stockpile.  
 
Backfill will be first sourced from development waste, shortage will be supplemented by back trucked Stratmat 
DMS separated waste. 
 
Ventilation capacity is planned at 385 cubic metres per second (cms) or 815,000 cubic feet per minute (cfm) to 
support a maximum production rate of 2,800 tonnes per day (t/d), providing an estimated 18% contingency. 
Intake will be through an existing fresh air raise (FAR) which will be extended and supplemented by a larger 
raisebored FAR system. Exhaust will be through the main ramp and a planned return air raise (RAR) system 
that will also be raisebored.  
 
Underground main sumps and pump stations will be spaced approximately 100 m vertical at the starting level 
of a mining front/block, staged pump to upper level main sumps and eventually to surface.  
 
Stratmat Project 
At Stratmat, RoM material will be mined by underground mining, too, similar to Halfmile underground mining 
except there is no PPCF/MCF mining method employed. RoM materials will be directly hauled by 45-tonne 
capacity underground trucks to Stratmat DMS plant for waste separation.  
 
There will be two independent ramp systems to access Stratmat underground mineralization. The Main ramp 
system will be used to access the S1 (Shallow and Deep), S0, and S5 zones (main production system); and the 
Main zone ramp will be used to access the Main zone underground mineralization (supplement production 
system). 
 
Backfill will be first sourced from development waste rock, supplemented by back trucked Stratmat DMS plant 
separated waste. 
 
Ventilation is designed at 189 cms (400,000 cfm) for a production rate of 1,400 t/d for the main production 
system, providing an estimated 14% contingency. Intake will be through the Main ramp and a 3.6 m diameter 
of raisebored FAR, exhaust will be through a 4.5 m diameter of raisebored RAR. 
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production schedules were prepared and consolidated into an annual schedule for reporting. The underground 
mine pre-production period is defined as a 3-year period from January 1, 2020 to December 31, 2022. In 2023, 
the average RoM production rate will be 1,635 t/d, which is approximately 63% of the designed underground 
mine capacity. The mining production period extends from January 1, 2023 to December 2032 for 10 years. At 
full production, the planned mining rate is 2,600 t/d or 910,000 tonnes per annum (tpa).  Additional annual 
development has been scheduled so that once Stratmat closed, Halfmine will be able to increase production to 
2,800 t/d or 980,000 tpa for 2 years before production starts to taper off.  
 
The LoM total RoM material is 9,376 kt at $124/t net smelter return (NSR). 
 
LoM lateral development is estimated at 40,000 m, including 24,800 m capitalized and 15,200 m expensed. 
LoM vertical development is estimated at 4,700 m, all capitalized. The owner lateral development advance rate 
was scheduled to a maximum of 420 m/month, or 140 m/month/jumbo. The contractor lateral development 
advance rate was scheduled to a maximum of 192 m/month assuming that the contractor will be properly 
resourced and supported to achieve these rates and may blast at will.  Production rates in the Upper zone 
during this time period are reduced to account for the delays this will cause.   
 
LoM waste rock broken is approximately 2,471 kt. Halfmile underground waste rock backfill requirement is 
5,162 kt, supplied by 2,471 kt development waste, 2,691 kt DMS reject waste. There will be no waste rock left 
on the surface in the end of the mine life. Definition drilling costs are budgeted but no detailed definition 
drilling plan has been prepared. 
 
Stratmat Project 
The Stratmat Mine will consist of two separated underground mining systems – a main production system and 
supplement production system (Main zone mineralization). In the first two years from 2020 to 2021, the main 
production system will be contractor operated in order to speed up underground development and production 
ramp-up, then contactor mining will be transitioned to owner mining from 2022 to the end of mine life on 
2029. Monthly LoM development and production schedules were prepared and consolidated into an annual 
schedule for reporting. The underground mine pre-production period is defined as a 2-year period from January 
1, 2020 to December 31, 2021. In the end of 2021, all the underground major infrastructure to support the mine 
plan will be in place and in 2022 the average RoM production rate will be 1,162 t/d, which is approximately 
90% of the designed underground mine capacity. The mining production period extends from January 1, 2022 
to Q4, 2029 for eight years. At full production, the planned mining rate is 1,400 t/d or 490,000 tpa. The LoM 
total RoM material is 3,635 kt at $122/t NSR. 
 
LoM lateral development is estimated at 25,000 m, including 16,400 m capitalized and 8,600 m expensed. 
LoM vertical development is estimated at 1,700 m, all capitalized. The maximum lateral development advance 
rates were scheduled the same rates as Halfmile. LoM waste rock broken is approximately 1,581 kt. Stratmat 
underground waste rock backfill requirement is 1,946 kt. Backfill will be first sourced from underground 
development waste, supplemented by back trucked Stratmat DMS plant separated waste rock. There will be no 
waste rock left on the surface in the end of the mine life. Definition drilling costs are budgeted but no detailed 
definition drilling plan has been prepared. 
 
Metallurgy and Processing 
 
The PEA is based on the construction of a new concentrator at the Stratmat site to process both the Stratmat 
mineralization and the Halfmile mineralization which will be trucked to the Stratmat site. The new 
concentrator will have a capacity of 3,000 t/d and employ conventional differential flotation technology to 
produce three saleable metal concentrates of zinc, lead, and copper. For both the metallurgical performance 
and the operating costs of a new concentrator, reference has been made to the current operations of Trevali at 
the nearby Caribou Mine.   
 
The design of the Stratmat-Halfmile integrated project flowsheet is based on metallurgical testwork that has 
been completed initially on Stratmat mineralization in 1998 by Noranda with short term, plant scale, batch test 
milling of the Halfmile deposit in 2012 at the Brunswick mill. In 2015 and 2016-2017 bench scale 
metallurgical work was completed on a combined sample of Stratmat and Halfmile to establish the main 
processing parameters of the mineralization. Preliminary testwork was also carried out on a mining sample of 
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Market Studies and Contracts 
 
Zinc, lead and copper concentrate offtake agreements are in place with Glencore plc, a large, diversified 
resource conglomerate and commodity trader, for the life of the project feed at International Benchmark terms, 
as defined by average respective commodity price on the London Metal Exchange for the relative shipping 
period.  
 
The following contracts will be part of the construction and/or operation of the Halfmile-Stratmat integrated 
project: 
 

• In the first three years, Halfmile ramp development and longhole open stope production ramp-up will be 
conducted by a mining contractor; 

• In the first two years, Stratmat Mine development and longhole open stope production ramp-up will be 
conducted by a mining contractor; 

• Production drilling and blasting; 
• Halfmile surface RoM material transportation from Halfmile to Stratmat DMS plant and back trucking waste 

rock backfill materials;  
• Surface trucking DMS productions from Stratmat to Caribou mill. 

 
SRK has not reviewed any of these contracts or documents related to tendering. 
 
Social and Environmental Aspects 
 
The Halfmile-Stratmat integrated project is located in the Bathurst Mining Camp which has a rich mining 
history. The former Brunswick mine was a significant global zinc producer prior to its closure in 2013. With 
the closure of Brunswick-12 mine, and the recent re-opening of the Caribou mine, the area has a large pool of 
experienced personnel, contactors and service providers available to service the project.  
 
The current PEA proposes underground mining at both Halfmile and Stratmat. During the first year of 
operation, RoM material will be trucked and processed at the Caribou Mine concentrator. From year two, all 
RoM material will be processed in a DMS unit located at Stratmat and will then be processed at Stratmat 
concentrator for the base case scenario. All waste rock produced at both Halfmile and Stratmat will be used to 
meet backfill requirements underground. Waste rock will be temporarily stored on lined Waste Rock Storage 
Facilities (WRSFs) until it is transferred underground for permanent storage. A tailings management facility 
will be required in the Stratmat location with capacity to manage the tailings anticipated from the LoM of both 
Stratmat and Halfmile underground operations. 
 
The Halfmile Mine received a certificate of determination in December of 2010 (File #4561-3-1253) under the 
New Brunswick Environmental Impact Assessment Regulation for the construction and operation of the 
Halfmile Mine site.  Environmental infrastructure such as a mine water treatment plant, holding ponds, a 
sewage treatment facility, and WRSFs are present at Halfmile. The mine successfully operated between 
January and July of 2012 during a trial mining and production period. The RoM material from Halfmile was 
trucked to the former Brunswick 12 milling complex for processing while waste rock was stored underground 
at Halfmile and allowed to flood. The re-opening of the Halfmile Mine will make use of the existing 
environmental infrastructures on an already disturbed site.   
 
The Stratmat project is currently subject to advanced exploration activities. No infrastructure is currently 
present at Stratmat. An EIA registration (at a minimum) will be required to construct and operate the proposed 
Stratmat milling complex, TMF, and the mine. Environmental infrastructure required for the proposed Stratmat 
Mine will include: a mine water treatment plant, holding ponds, a sewage treatment facility, two WRSFs and a 
TMF. Going forward there may be an opportunity to leverage the adjacent Heath Steele brown-field site which 
is subject to an option agreement between Trevali and partner Glencore. 
 
At present, monies are being held in security for the Halfmile Mine by the province.  The reclamation assets 
currently on file with the province total $325,160.  Based on the current PEA cost estimates, an additional 
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$17,238,472 reclamation security bond would be required on file with the New Brunswick Department of 
Energy and Resource Development (NBDERD) prior to mine development. 
 
Capital and Operating Cost Estimates  
 
Capital and operating costs are presented in Canadian dollars as at the fist quarter of 2017. 
 
The Halfmile-Stratmat integrated project total capital cost estimate for the base case scenario (constructing a 
new mill at Stratmat) is $417.9 million, comprised of $230.5 million ($156.6 million for Stratmat site and 73.9 
million for Halfmile site) in pre-production capital and $187.3 million in sustaining capital over the remaining 
life of the project. Many costs within the PEA are based on Caribou’s 2016 actuals and direct 
supplier/contractor quotations including the following: 
 

• Major mine mobile equipment quotations;  
• Material supply quotations;  
• Surface transportation cost; 
• Consumables - fuel, power and explosives. 

 
The capital cost estimates were prepared to an accuracy level of +40%/-30%. The infrastructure capital cost 
estimates include a 25% contingency. Cost estimates for the underground mine are based on contractor and 
owner operations from start-up to Q4 2032 based on activities will perform. 
 
Site operating costs averaging $71.88 per tonne mined for the base case scenario are estimated for the period 
from January 1, 2020 through to December 31, 2032, which consists of $33.44/t-mined mine operating cost for 
Stratmat and $38.24/t-mined mine operating cost for Halfmile, $21.04/t-mined mill operating cost, and 
$13.94/t-mined general and administration (G&A) operating cost. 
 
The Halfmile-Stratmat integrated project total capital cost estimate for the alternative case scenario (modifying 
Caribou mill) is $332.1 million, comprised of $155.6 ($79.5 million for Stratmat and Caribou sites and 76.1 
million for Halfmile site) million in pre-production capital and $176.5 million in sustaining capital over the life 
of the project. 
 
Site operating costs averaging $73.46 per tonne mined for the alternative case scenario are estimated for the 
period from January 1, 2020 through to December 31, 2032, which consists of $33.44/t-mined mine operating 
cost for Stratmat and $38.48/t-mined mine operating cost for Halfmile, $20.26/t-mined mill operating cost, and 
$16.13/t-mined general and administration (G&A) operating cost. 
 
Indicative Economic Results 
 
The Halfmile-Stratmat integrated project has been evaluated on a discounted cash flow basis. The cash flow 
analysis was prepared on a constant 2017 Canadian dollar basis. No inflation or escalation of revenue or costs 
has been incorporated. The base case assumed metal prices are zinc price of US$1.15/lb, lead price of 
US$0.95/lb, copper price of US$2.72/lb, silver price of US$19.00/oz, gold price of US$1283.85/oz (no credit), 
and exchange rate of US$0.79 per Canadian dollar.  
 
The financial analysis performed as part of this PEA shows the following indicative economic results: 
 
For the base case scenario (constructing a new mill at Stratmat), the pre-tax present value of the net cash flow 
with an 8% discount rate (NPV8%) is $166 million using the base case metal prices. Project post-tax NPV8% 
at the base case metal prices is $99 million. The internal rates of return (IRR) are respectively 23% pre-tax and 
19% post-tax. 
 
For the base case scenario, the pre-tax and post-tax payback periods are expected to be approximately 3.4 and 
3.6 years respectively at the base case metal prices, start from both Stratmat Mine and Mill put into 
commercial production (2022). 
 



3CT020.003 – Trevali Mining Corporation 
Technical Report on Preliminary Economic Assessment for Halfmile-Stratmat Polymetallic Project, New Brunswick, Canada Page xii 
 

 
SRK Team / gc  Trevali_Halfmile_Stratmat_PEA_TR_3CT020003_SRK_Team_gc_20171026.docx October 26, 2017 

For the alternative case scenario (modifying Caribou mill), the pre-tax present value of the net cash flow with 
an 8% discount rate is $222 million using the base case metal prices. Project post-tax NPV8% at the base case 
metal prices is $116 million. The internal rates of return (IRR) are respectively 34% pre-tax and 25% post-tax. 
 
For the alternative case scenario, the pre-tax and post-tax payback periods are expected to be approximately 
2.6 and 2.9 years respectively at the base case metal prices, start from both Stratmat Mine and DMS plant put 
into commercial production (2022). 
 
The key economic indicators of NPV8% and IRR are most sensitive to changes in metal prices then exchange 
rate. This is attributed to the fact that metal prices and exchange rate affect directly the entire revenue stream. 
The project is slightly more sensitive to changes in operating costs than to capital costs.  
 
This PEA is preliminary in nature. The results of the economic analysis performed as a part of this PEA are 
based in part on Inferred mineral resources. Inferred mineral resources are considered too speculative 
geologically to have the economic considerations applied to them that would enable them to be categorized as 
mineral reserves, and there is no certainty that the PEA will be realized. 
 
Conclusion and Recommendations 
 
This PEA was prepared by a group of independent consultants supported by Trevali to demonstrate the 
economic viability of an integrated project. The base case of the project includes two underground mines, a 
DMS plant, a concentrator and a TSF, targeting all mineral resources defined in the Halfmile and Stratmat 
projects. This technical report provides a summary of the results and findings from each major area of 
investigation to a level that is considered to be consistent with that normally expected for a PEA of a resource 
development project.  
 
The results of the PEA indicate that the integrated project including re-opening of the proposed Halfmile Mine, 
newly constructed Stratmat Mine and Stratmat DMS plant, and a Stratmat concentrator and a TSF (modified 
Caribou mill complex for the alternative case) has financial merit at the base case metal price assumptions 
considered. The results are considered sufficiently reliable to guide Trevali’s management in a decision to 
advance the project to a prefeasibility study. 
 
Analysis of the results of the investigations has identified a series of risks and opportunities associated with 
each of the technical aspects considered for the development of the proposed project. 
 
The key risks include: 
 

• Approximately 34% by tonnage or 32% by NSR value of the run-of-mine materials / plant feed is from 
Inferred mineral resources that are considered too speculative geologically to have the economic 
considerations applied to them that would enable them to be categorized as mineral reserves, and there is no 
certainty that the PEA based on these mineral resources will be realized.  

• There is a risk of increased external dilution beyond the planned amount. This would reduce the mill head 
grade and have a negative impact on revenue. 

• There is a risk that the predictive metallurgy associated with DMS and/or mill will not be consistently achieved 
with a negative impact on the revenue. 

• The Halfmile Mine site is a fully permitted facility that allows for mining under the existing certificate of 
approval, while the Stratmat Mine, DMS plant, concentrator and TSF will need different permits, any delay of 
the prerequisite permits will negatively affect the project start time and PEA economic results. 
 
The key opportunities include: 
 

• Exploration potential to increase the mineral resources of the Halfmile and Stratmat properties with additional 
drilling targeting the deep extension below the currently defined mineralization zones for both properties, and 
Stratmat S1 Shallow zone. 

• Further stope design optimization will lead to reduced internal dilution and increased plant feed head grades. 
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• Further detailed mine planning work could possibly introduce more mineralized material into the mine plan. 
SRK estimateds that 5-10% of more mining resources could be brought in the mine plan. 

• Further definition drilling should convert some of the existing Inferred mineral resources to Indicated or 
Measured category. This will be a benefit for future higher level technical studies. 

• There is a potential to improve the predicted metallurgical forecast for the project plant feed through additional 
metallurgy test work and optimization of the plant flow sheet. 

• There is a potential using different technology to construct a precondition plant to reject more percentage of 
waste with lower metal losses to increase mill feed head grade and improve project economics. Trevali 
scheduled additional test work is currently on-going. 

• There is a potential to bring Halfmile North zone mineralization into the future mine plan and improve the 
project economics. Trevali owns 61.5% interest of the North zone. To simplify the current PEA, SRK was 
instructed by Trevali to exclude the North zone in the PEA mine plan. 

• Utilization of the adjacent Heath Steele site and/or infrastructure may have the potential to further de-risk the 
project and add to potential future Mill feed. 
 
Analysis of the results and findings from each major area of investigation suggests several recommendations to 
be considered during the next study stage of the project, including: 
 

• Continue exploring the Halfmile-Stratmat integrated project. More specifically: 1) carry out additional 
metallurgical testing of the mineralized zones to determine their recoverability; 2) target 10 holes on the S1 
Shallow zone at Stratmat to better define the geological continuity of this narrow mineralization; 3) drill 8 to 
10 holes on the S1 Deep zone at Stratmat to better identify mineralization in the north limb of this zone; 4) 
target an additional 10 holes on Halfmile Lower zone to better define the geological control of the 
mineralization. The cost of the combined phases of work is expected to cost $1.2 million. 

• Perform a prefeasibility level of Stratmat geotechnical study to support next stage of Stratmat Mine deign. An 
estimated $80,000 cost will be needed. 

• Perform a prefeasibility level of Stratmat Mine hydrogeological study to support next stage of Stratmat Mine 
dewatering system design. An estimated $60,000 cost will be needed. 

• Perform a prefeasibility level of Halfmile Lower zone and Deep zone geotechnical study to support next stage 
of Halfmile Mine design. An estimated $80,000 cost will be needed. 

• Perform a prefeasibility level of Halfmile Mine hydrogeological study to support next stage of Halfmile Mine 
dewatering design. An estimated $50,000 cost will be needed. 

• Evaluate Halfmile Mine primary access options between ramp and shaft for the extraction of Lower zone and 
Deep zone mineralization. A more comprehensive trade-off study is needed. 

• Carry out prefeasibility level of study of DMS test work and mill metallurgy testing work. A DMS pilot plant 
testing may be needed. An estimated $100,000 cost will be needed. 

• Continue discussion with provincial department on additional permits required by the integrated project. 
• Review certificate of authorization permit conditions regularly to ensure compliance is achieved and condition 

deadlines are met. 
• Engineering and Planning studies should commence in as early as possible for the environmental infrastructure 

and design as follows: 
− Site Geotechnical Investigation to assess infrastructure foundations and borrow sources 
− Hydrogeological studies including water balance, surface and groundwater models 
− Detailed testing of waste rock for acid generating potential 
− Environmental Assessment 

• Alternative Assessment for TSF should be considered. 
• Approvals to operate for Halfmile should be updated and reviewed regularly. 
• Approval to operate should be obtained for Stratmat and reviewed regularly. 
• Stratmat should be registered under EIA and MMER regulations. 
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 Introduction and Terms of Reference 
 

 General 
 
The Halfmile-Stratmat integrated project is an advanced exploration stage volcanogenic massive 
sulphide (VMS) project situated in the Bathurst Mining Camp of northern New Brunswick, Canada. 
The project anticipates re-opening of the Halfmile underground mine with a targeted production rate 
of 2,600 tonnes per day (t/d), constructing a new Stratmat underground mine (1,400 t/d) and a 
Stratmat dense media separation (DMS) and 3,000 t/d concentrate plant. An alternative case 
examines the potential to truck pre-concentrated material to theexisting Caribou processingplant.  
 
At the Halfmile site, considerable infrastructure is already in place as a result of 2011 to 2012 test 
mining campaign. At Stratmat, the project area is at a greenfield status; however, it is in the vicinity 
of the historical Heath Steele Mine that has roads, power, and other public infrastructure that is 
subject to an option agreement between Trevali and partner Glencore plc.   
 
The Stratmat project mineral resource estimate was the subject of a technical report prepared by 
SRK in July 2015 (SRK 2015). This report restates the mineral resources for the Stratmat project and 
presents an updated mineral resource for the Halfmile project. The Halfmile and Stratmat projects 
are located approximately 60 and 45 km southwest of Bathurst, respectively. The two deposits are 
located on non-contiguous claim blocks approximately 20 km apart. Because they will share 
common infrastructure, the non-contiguous claim blocks form a single mineral property as defined 
under the Canadian Securities Administrators’ National Instrument 43-101 Standards of Disclosure 
for Mineral Projects (NI 43-101).  
 
Trevali Mining Corporation (Trevali), a zinc-focused base metal mining company, through its 100% 
owned subsidiary Trevali Mining (Maritimes) Limited owns a 100% interest in the Halfmile and 
Stratmat projects except North zone at Halfmile. Trevali’s partner, Glencore, has the first right and 
option to purchase all or any portion of the concentrate off-take, as well as a 2% Net Smelter Return 
(NSR) royalty from both projects. Trevali only has a 61.51% interests in certain claims in the 
northern portion of the Halfmile claim blocks (which was not utilized in this study) and a portion of 
the Stratmat claim block is subject to a 2.5% NSR royalty to Teck Resources Limited. 
 
 
In April 2016, SRK was commissioned by Trevali to prepare a NI 43-101 preliminary economic 
assessment (PEA) for the integrated project including both Halfmile and Stratmat projectss based on 
update of Halfmile geological and mineral resource model and 2015 Stratmat geological and mineral 
resource model, by working jointly with Trevali and Stantec Consulting Ltd. (Stantec), which was 
directly contracted by Trevali. 
 
The purpose of this technical report is to document the results of the PEA for the Halfmile-Stratmat 
integrated project prepared by SRK with contributions from Trevali and other independent 
consultants. It was prepared following NI 43-101 and Form 43-101F1 Technical Report and Related 
Consequential Amendments guidelines.  
 
This report has been compiled by Mr. Benny Zhang, PEng, MEng, with SRK’s Toronto office during 
the months of August to December, 2016, April to July and October 2017. 
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 Scope of Work 

 
SRK’s scope of work included: 
 

• Management of SRK’s own work 
• Update of Halfmile geological and mineral resource block model and mineral resource 

statement 
• Review existing Halfmile and Stratmat geotechnical and hydrogeological information and 

provide PEA level of mine design guidelines 
• Selection of mining methods and mine development strategy for the integrated project 
• Completion of Halfmile and Stratmat 3-D mine designs and life-of-mine (LoM) plans based 

on SRK 2015 Stratmat mineral resource block model and the current PEA updated Halfmile 
mineral resource block model 

• Supervision of metallurgy test work programs which was directly contracted by Trevali to 
RPC Science & Engineering (RPC), an independent third-party service provider 

• Review of historical and 2016 metallurgical testing results, forecast of mill metallurgy 
recoveries, and proposal of metallurgy recovery methods 

• Cost estimates related to mining and mineral processing 
• Review of third-party consultant and Trevali’s corresponding work compiled in the technical 

report including cost estimates (environmental, permitting, tailings and waste rock 
management, surface infrastructure, general and administration, etc.) 

• Construction of the integrated project cost models and economic model with compilation of 
Stantec and Trevali’s cost estimates 

• Compilation of a NI 43-101 compliant technical report describing the PEA for the Halfmile-
Stratmat integrated project by incorporating the work of Trevali and the work of other 
independent consultants separately commissioned by Trevali 

 
 Basis of Technical Report 

 
This PEA technical report is based on the following sources of information: 
 

• July 6, 2015, SRK technical report, “Independent Technical Report for the Stratmat Lend-
Zinc Project, Bathurst, New Brunswick” (SRK 2015) 

• Inspection of the Halfmile and Stratmat project areas during four separate site visits, 
including outcrop and drill core 

• Review of exploration data collected by Trevali 
• Technical and cost information provided by Stantec 
• Technical and cost information provided by Trevali 
• Technical information provided by RPC 
• Technical information provided by SGS Canada Inc. (SGS) 
• Technical and cost information provided by FLSmidth (UK) Ltd. (FLSmidth) 
• Discussions with Trevali technical and management personnel 
• Additional information from public domain sources 

 
The terms “potential mining resources” and “run-of-mine” (RoM) materials are used interchangeably 
in this PEA technical report to represent portions of the mineral resources that have had mining 
parameters applied to them including cut off criteria, external dilution, and mining losses, which are 
the basis of LoM production plan.  
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Mr. Gary Poxleitner, PMP, PEng (PEO #100015286) is a principal mining engineer employed by 
SRK with over 25 years of operations and engineering underground experience. He is uniquely 
positioned to provide expertise in mine evaluation and mine costing, technical studies, innovative 
design, material handling, due diligence, internal audits, and operation improvement. His experience 
is primarily in gold, silver, diamonds, salt, and base metals. He has worked extensively with 
underground VMS polymetallic mines within his career. Mr. Poxleitner was the main contributor 
and takes overall QP responsibility in the areas of project capital and operating costs.  
 
Mr. Ross MacFarlane, PEng (PEO #28062503), is an associate consultant with SRK with 35 years 
of varied experience in the mining industry with particular expertise in metallurgy. He has operations 
experience from first line production supervision to senior technical roles to mine site management, 
and project development roles from feasibility to construction and start-up. Mr. MacFarlane has 
worked with various commodities including iron, gold, nickel, uranium, copper, lead, zinc, platinum 
group minerals and industrial minerals. His career has taken him to North America, Europe, Africa, 
Asia, and South America. Mr. MacFarlane was the main contributor and takes QP responsibility in 
the areas of mineral processing and metallurgical testing, and recovery methods including processing 
cost estimates. 
 
Mr. Paul Keller, PEng (PEO # 90101775), is the chief operations officer of Trevali and has 
extensive development project and mine operations experience in Canada with 29 years of 
experience most recently as manager of technical services for a major Canadian mining contractor 
where he led a team of engineers and designers on various mining contracts for major mining 
companies. Mr. Keller began his career with Rio Algom Limited and has also worked in various 
management roles with Barrick Gold's Hemlo mine in operations, engineering and maintenance. Mr. 
Kell is not independent from Trevali. Mr. Keller was the main contributor and takes QP 
responsibility in the areas of project surface infrastructure including related capital cost and project 
general and administration cost estimates.  
 
Mr. Jeffery Barrett, PEng (APEGNB # M6890), is a geotechnical engineering consultant with 
Stantec Consulting Ltd. Mr. Barrett is the QP taking responsibility for environmental, permitting, 
social impact, and project infrastructure (environmental related) including related cost estimates. 
 
Additional contributions to this PEA technical report were provided by: 
 

• Mr. Steve Taylor, MSc, PEng, (SRK) Halfmile Mine design and planning 
• Mr. Todd Hamilton, PGeo, (SRK) mine hydrogeology 
• Mr. Marek Nowak, PEng, (SRK) geological and mineral resource estimation review 
• Dr. Peter Wells, (SRK associate) metallurgical testing, processing, recovery methods 
• Cam Scott, MEng, PEng, (SRK) environmental, social, and permit review 
• Tim Kingsley, PGeo, (Trevali) key contact of Trevali during the PEA, geology and mineral 

resource estimation review 
• Eric Arseneau, MES, (Stantec) environmental, social, and permit review 
• Mr. Daniel Marinov, PGeo, VP exploration of Trevali, geology and mineral resource 

estimation review 
• Anna Ladd, MA, CPA, CFO of Trevali, federal and provincial tax calculations 
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 Qualifications of SRK and SRK Team 
 
The SRK Group comprises of more than 1,400 professionals, offering expertise in a wide range of 
resource engineering disciplines. The independence of the SRK Group is ensured by the fact that it 
holds no equity in any project it investigates and that its ownership rests solely with its staff. These 
facts permit SRK to provide its clients with conflict-free and objective recommendations. SRK has a 
proven track record in undertaking independent assessments of mineral resources and mineral 
reserves, project evaluations and audits, technical reports and independent feasibility evaluations to 
bankable standards on behalf of exploration and mining companies, and financial institutions 
worldwide. Through its work with a large number of major international mining companies, the SRK 
Group has established a reputation for providing valuable consultancy services to the global mining 
industry.  
 

 Site Visit 
 
The following QPs visited the project site as described below: 
 

• Mr. Zhang visited the project sites from July 7 to 9, 2015, to view the overall project site, 
collect relevant information from Halfmile and Stratmat project sites. Mr. Zhang attended 
the project kick-off meeting held at Trevali’s Caribou Mine from April 26 to 28, 2016, and 
also visited Caribou underground operations and collected all relevant information for the 
PEA project. 

• Dr. Arseneau visited Stratmat project site from November 24 to 25, 2014 and visited 
Halfmile project site from May 27 to 28, 2016, to review the digitalization of the exploration 
database and validation procedures, review exploration procedures, define geological 
modelling procedures, examine drill core, interview project personnel, and collect all 
relevant information for the preparation of a revised mineral resource model. During the 
visits, particular attention was given to the treatment and validation of drilling data. 

• Mr. MacFarlane visited the project sites from November 1 to 3, 2016, to discuss the 
metallurgical testwork, view diamond drill core and collect Caribou mill plant recent 
operating cost information. 

• Mr. Barrett inspected the project sites on a number of occasions since 2008, and most 
recently on October 2, 2013, to evaluate closure costs for the project. 

• Mr. Keller visited site on a regular basis and most recent visit to site was September 2016. 
• Mr. Poxleitner has not visited the project sites yet. He based on other SRK professionals’ 

site visit knowledge to support his QP site visit requirements. 
• Mr. Hamilton has not visited the project sites yet. He based on other SRK professionals’ site 

visit knowledge to support his QP site visit requirements. 
 
All independent consultants were given full access to relevant data and conducted interviews with 
Trevali personnel to obtain relevant project information. 
 

 Acknowledgement 
 
SRK would like to acknowledge the support and collaboration provided by Trevali personnel for this 
assignment. 
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 Declaration 

 
SRK’s opinion contained herein and effective on October 26, 2017, is based on information 
collected by SRK throughout the course of SRK’s investigations, which in turn reflect various 
technical and economic conditions at the time of writing. Given the nature of the mining business, 
these conditions can change significantly over relatively short periods of time. Consequently, actual 
results may be significantly more or less favourable. 
 
This report may include technical information that requires 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, SRK does not consider them to be 
material. 
 
SRK is not an insider, associate or an affiliate of Trevali, and neither SRK nor any affiliate has acted 
as advisor to Trevali, its subsidiaries or its affiliates in connection with this project. The results of the 
technical review by SRK are not dependent on any prior agreements concerning the conclusions to 
be reached, nor are there any undisclosed understandings concerning any future business dealings. 
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Table 2: Units for Halfmile Lake Mineral Claim 1681 and Mining Lease 261 
Unit Id Expiry Date Area (ha) Unit Id Expiry Date Area (ha) 
1421021B 11/18/2017 21.89 1521030J 11/18/2017 21.89 
1521019D 11/18/2017 21.89 1521030K 11/18/2017 21.89 
1521019E 11/18/2017 21.89 1521030N 11/18/2017 21.89 
1521019K 11/18/2017 21.89 1521030O 11/18/2017 21.89 
1521019L 11/18/2017 21.89 1521030P 11/18/2017 21.89 
1521019M 11/18/2017 21.89 1521038I 11/18/2017 21.89 
1521019N 11/18/2017 21.89 1521038J 11/18/2017 21.89 
1521019O 11/18/2017 21.89 1521038K 11/18/2017 21.89 
1521020B 11/18/2017 21.89 1521038N 11/18/2017 21.89 
1521020C 11/18/2017 21.89 1521038O 11/18/2017 21.89 
1521020D 11/18/2017 21.89 1521038P 11/18/2017 21.89 
1521020E 11/18/2017 21.89 1521039B 11/18/2017 21.89 
1521020F 11/18/2017 21.89 1521039C 11/18/2017 21.89 
1521020K 11/18/2017 21.89 1521039E 11/18/2017 21.89 
1521020L 11/18/2017 21.89 1521039F 11/18/2017 21.89 
1521028L 11/18/2017 21.89 1521039G 11/18/2017 21.89 
1521028M 11/18/2017 21.89 1521039J 11/18/2017 21.89 
1521028N 11/18/2017 21.89 1521039K 11/18/2017 21.89 
1521028O 11/18/2017 21.89 1521039L 11/18/2017 21.89 
1521028P 11/18/2017 21.89 1521039M 11/18/2017 21.89 
1521029A 11/18/2017 21.89 1521039N 11/18/2017 21.89 
1521029B 11/18/2017 21.89 1521039O 11/18/2017 21.89 
1521029C 11/18/2017 21.89 1521040B 11/18/2017 21.89 
1521029H 11/18/2017 21.89 1521040C 11/18/2017 21.89 
1521029I 11/18/2017 21.89 1521040H 11/18/2017 21.89 
1521029P 11/18/2017 21.89 1521049I 11/18/2017 21.89 
1521030A 11/18/2017 21.89 1521049P 11/18/2017 21.89 
1521030E 11/18/2017 21.89 Sub Total  1,291.51 
1521030F 11/18/2017 21.89    
1521030G 11/18/2017 21.89 Lease 261 12/12/2031 394.02 
1521030H 11/18/2017 21.89    
1521030I 11/18/2017 21.89 Total   1,685.553 
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Table 3: Units for Stratmat Mineral Claim 6049 

Unit  
Id 

Expiry 
Date 

Area 
(ha) 

Unit  
Id 

Expiry 
Date 

Area 
(ha) 

Unit  
Id 

Expiry 
Date 

Area 
(ha) 

1422021D 7/27/2017 21.89 1522040L 7/27/2017 21.89 1522059K 7/27/2017 21.89 
1422021E 7/27/2017 21.89 1522040M 7/27/2017 21.89 1522059L 7/27/2017 21.89 
1422031A 7/27/2017 21.89 1522040N 7/27/2017 21.89 1522059M 7/27/2017 21.89 
1422031B 7/27/2017 21.89 1522040O 7/27/2017 21.89 1522059N 7/27/2017 21.89 
1422031C 7/27/2017 21.89 1522040P 7/27/2017 21.89 1522059O 7/27/2017 21.89 
1422031D 7/27/2017 21.89 1522049K 7/27/2017 21.89 1522059P 7/27/2017 21.89 
1422031E 7/27/2017 21.89 1522049L 7/27/2017 21.89 1522060A 7/27/2017 21.89 
1422031F 7/27/2017 21.89 1522049M 7/27/2017 21.89 1522060B 7/27/2017 21.89 
1422031G 7/27/2017 21.89 1522049N 7/27/2017 21.89 1522060C 7/27/2017 21.89 
1422031H 7/27/2017 21.89 1522049O 7/27/2017 21.89 1522060D 7/27/2017 21.89 
1422031I 7/27/2017 21.89 1522049P 7/27/2017 21.89 1522060E 7/27/2017 21.89 
1422031J 7/27/2017 21.89 1522050A 7/27/2017 21.89 1522060F 7/27/2017 21.89 
1422041A 7/27/2017 21.89 1522050B 7/27/2017 21.89 1522060G 7/27/2017 21.89 
1422041B 7/27/2017 21.89 1522050C 7/27/2017 21.89 1522060H 7/27/2017 21.89 
1522030D 7/27/2017 21.89 1522050D 7/27/2017 21.89 1522060I 7/27/2017 21.89 
1522030E 7/27/2017 21.89 1522050E 7/27/2017 21.89 1522060J 7/27/2017 21.89 
1522030F 7/27/2017 21.89 1522050F 7/27/2017 21.89 1522068O 7/27/2017 21.89 
1522030K 7/27/2017 21.89 1522050G 7/27/2017 21.89 1522068P 7/27/2017 21.89 
1522030L 7/27/2017 21.89 1522050H 7/27/2017 21.89 1522069A 7/27/2017 21.89 
1522030M 7/27/2017 21.89 1522050I 7/27/2017 21.89 1522069B 7/27/2017 21.89 
1522030N 7/27/2017 21.89 1522050J 7/27/2017 21.89 1522069C 7/27/2017 21.89 
1522039M 7/27/2017 21.89 1522050K 7/27/2017 21.89 1522069F 7/27/2017 21.89 
1522040B 7/27/2017 21.89 1522050L 7/27/2017 21.89 1522069G 7/27/2017 21.89 
1522040C 7/27/2017 21.89 1522050M 7/27/2017 21.89 1522069H 7/27/2017 21.89 
1522040D 7/27/2017 21.89 1522050N 7/27/2017 21.89 1522069I 7/27/2017 21.89 
1522040E 7/27/2017 21.89 1522050O 7/27/2017 21.89 1522069J 7/27/2017 21.89 
1522040F 7/27/2017 21.89 1522050P 7/27/2017 21.89 1522069K 7/27/2017 21.89 
1522040G 7/27/2017 21.89 1522059C 7/27/2017 21.89 1522069N 7/27/2017 21.89 
1522040H 7/27/2017 21.89 1522059D 7/27/2017 21.89 1522069O 7/27/2017 21.89 
1522040I 7/27/2017 21.89 1522059E 7/27/2017 21.89 1522069P 7/27/2017 21.89 
1522040J 7/27/2017 21.89 1522059F 7/27/2017 21.89 1522070A 7/27/2017 21.89 
1522040K 7/27/2017 21.89 1522059J 7/27/2017 21.89 Total   2,079.20 

 
 

 Underlying Agreements 
 
The Halfmile-Stratmat integrated project is 100% owned by Trevali Mining (Maritimes) Ltd. 
Glencore Canada Corporation (Glencore) has the first right and option to purchase all or any portion 
of the concentrate off-take, as well as a 2% NSR royalty. Trevali only has a 61.51% interests in 
certain claims in the northern portion of the Halfmile claim blocks underlying the North zone and a 
portion of the Stratmat claim block is subject to a 2.5% NSR royalty to Teck Resources Limited. 
 

 Permits and Authorization 
 
Under the New Brunswick Mining Act, exploration work that is not destructive (i.e. flagging lines, 
geological mapping, prospecting, soil sampling and geophysical surveys) does not require a work 
permit. Prior to commencing work on private land, the person or company is required to notify the 
land owners in writing outlining the type of work that will be carried out. All lands on the Halfmile-
Stratmat integrated project are designated as Crown Land.  
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Mineral rights in New Brunswick are issued by means of staking (now by form of map or internet 
staking). Claim Block corner points are map located on a predefined grid. The predefined grid is set 
in the New Brunswick Stereographic Projection and for the purposes of this report has been 
transposed into NAD 83, Zone 19N. There is no need to physically locate the claims with ground 
markers outlining the claim blocks. Field locations are normally made by use of a GPS and flagging 
tape. 
 
As defined under the Mining Act, most minerals are owned by the Crown; however, some land 
grants reserved only specific minerals to the Crown and therefore other minerals were, in fact, 
transferred to the grantee.  Prior to 1810, it was common for gold and silver and certain other 
minerals to be reserved to the Crown.  The Mining Act defines a mineral as any natural, solids, 
inorganic or fossilized organic substances and such other substances as are prescribed by regulation 
to be minerals, but does not include: 
 

• Sand, gravel, ordinary stone, clay or soil unless it is to be used for its chemical or special 
physical properties, or both, or where it is taken for contained minerals 

• Ordinary stone used for building or construction 
• Peat or peat moss 
• Bituminous shale, oil shale, albertite or intimately associated substances or products derived 

there from 
• Oil or natural gas 
• Such other substances as are prescribed by regulation not to be minerals. 

 
Crown-owned minerals are property separate from the soil; that is, a landowner owns the surface 
rights but does not own minerals unless some minerals were granted with the land and each 
conveyance since the granting has preserved the ownership of those minerals.  By means of the 
Mining Act, the province makes Crown-owned minerals available for exploration and development.  
Prospectors (persons or companies who hold prospecting licenses), holders of claims and holders of 
mining leases have the right to prospect, explore, mine and produce those minerals, whether they are 
on Crown-owned or privately-owned lands.  They also have the right to access to the minerals; 
however, they are liable for any damage they cause. 
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 Accessibility, Climate, Local Resources, 
Infrastructure and Physiography 
 

 Accessibility 
 
The Halfmile-Stratmat integrated project is situated in the Bathurst Mining Camp, 60 km southwest 
from the city of Bathurst, the primary commercial and logistics hub for northeastern New 
Brunswick. It is easily accessible south from Bathurst, or north from Miramichi, on Highway 430. 
Further access to the project is gained via numerous logging roads that branch off Highway 430. 
There are two regular flights to Bathurst from Montreal and several daily flights to Moncton and to 
Fredericton from several major cities in Canada.  
 

 Local Resources and Infrastructure 
 
Infrastructure in the project area is excellent. The city of Bathurst has a population of 12,275 as of 
2011 and is one of the commercial and service centers for the 220,000 people who live within a two-
hour drive of the city. The area, historically, has had four main industries: mining, forestry, 
commercial fishing and tourism. The immediate area of Bathurst has a good supply of skilled people 
with experience in the mining industry, many of whom have become available due to the recent 
closure of the Glencore Brunswick No. 12 Mine in mid-2013.  
 
The Bathurst region hosts all of the necessary infrastructure to support mining operations as it has 
been home to large scale mining since the early sixties. There is a deep-water, year-round port of 
Belledune located in Chaleur Bay on the Atlantic Seaboard, 30 km north of Bathurst, giving business 
access to major international shipping lanes. The Bathurst Regional Airport, 6 km west of Bathurst, 
is serviced by Air Canada and local carriers. Ground transportation links consist of a rail service 
connected to the North American grid including a siding to the Belledune port and a network of 
highways with direct access to all major cities in eastern Canada and northeastern United States. 
 
There is sufficient water supply in the project area to support mining operations. In 1993, New 
Brunswick Power opened its $1 billion Thermal Generating Station situated in Belledune next to 
Glencore’s lead smelter. This facility supplies the residential and industrial power needs in the 
region and would be capable of supplying sufficient power to any new mining operation with a 
capacity of 458 megawatts (MW). 
 
At the Halfmile site, major infrastructure was established during 2011−2012 trial mining. Thiscan 
support re-opening of the mine and immediately start mine production at the Upper Zone with very 
limited rehabilitation requirements. Major existing infrastructure includes: 
 

• Mine portal 
• Ramp down to 150 m vertical depth and two ready to start production mining fronts/levels 
• Ventilation raise, underground dewatering system and other underground mine services 

system 
• Lined surface material pads 
• Modern water treatment plant and associated polishing ponds 
• Core shack 
• Temporary powerline and diesel generator sets 
• Mine offices, etc. 
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 History 
 

 Halfmile Project Claim Ownership 
 
The southern part of the Halfmile area was originally staked in 1954 by Middle River Mining 
Company, a subsidiary of Texas Gulf Sulphur Company (Texas Gulf). In 1956 the claims were 
converted to Mining Lease (ML) 998. The central Halfmile area was staked by Bay Copper Mines, a 
subsidiary of Conwest Exploration Co. Ltd. (Conwest) in 1955 and converted to Mining Lease 1010 
in 1956.  
 
Texas Gulf optioned the Conwest Mining Lease in 1974 to acquire 100% ownership subject to a 
10% net profit royalty. Billiton Exploration Canada Ltd optioned both the Texas Gulf and Conwest 
properties in 1979 and returned both leases to their respective owners in 1984.  
 
The Halfmile North area was staked in 1955 by Great Sweet Grass Oils and the claims were 
subsequently dropped in 1960. Later in 1960, six claims were staked by Ivan Stairs to cover part of 
the area that was dropped and an additional nine claims were staked in 1964. The claims 
inadvertently lapsed in 1974 and 18 claims were subsequently staked by the McDonough Grubstake 
Syndicate (McDonough) with Mattagami Lake Mines as a syndicate member and operator. These 
claims formed Halfmile North and were later converted to ML 1281 (now Claim 1681).  
 
In 1979, Noranda Ltd. (Noranda) acquired Mattagami Lake Mines Ltd and became operator of 
McDonough when work resumed on the Halfmile North block in 1987. As of January 2001, the 
ownership of McDonough was: Noranda - 61.51%, Vista Gold - 23.07%, Prospectors Alliance - 
11.53%, and North American Rare Metals - 3.89%.  
 
In 1985, Brunswick Mining and Smelting (BM&S) signed an agreement with Conwest to option ML 
1010 (now ML261). Ownership of the Halfmile South claims became part of Kidd Creek Mines Ltd. 
during 1981, a subsidiary of Canada Development Corp. Also in 1985, Falconbridge Limited 
(Falconbridge) acquired Kidd Creek Mines Ltd. and took control of Halfmile South. 
 
In 1988, ML 1281 was re-staked by BM&S as claims and the claim block was named Halfmile 
North. ML 1010 was also re-staked by BM&S as claims in 1988 and named Halfmile Central. 
 
In 1989, Falconbridge re-staked ML 998 as a contiguous block of claims and surveyed their north 
boundary with the Noranda block optioned from Conwest. Noranda optioned the claim block from 
Falconbridge in 1992 and named it Halfmile South. 
 
In 2005, Noranda purchased Falconbridge and subsequently changed their name to Falconbridge. In 
2006, Noranda was bought out by Xstrata.  
 
In July 2008, Kria Resources, (now a wholly-owned subsidiary of Trevali) entered into an agreement 
with Xstrata to purchase the Halfmile and Stratmat Properties. Under the terms of the agreement, 
Xstrata retained the first right to purchase all or any portion of concentrate and other mineral 
products producedfrom the deposits. Xstrata also retained a 2% NSR. 
 
On April 7, 2011, Trevali Mining Corp. completed a plan of arrangement with Kria Resourcesand 
changed its name to “Trevali Mining Corporation”. Pursuant to the plan of arrangement, Trevali 
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acquired all of the issued and outstanding common shares of Kria Resources and the ownership of 
the Halfmile project.  
 

 Stratmat Project Claim Ownership 
 
The area covered by the Stratmat mineral claim group and Heath Steele ML 238 has been the focus 
of exploration work since the staking rush of the early to mid-1950s. 
 
The Stratmat project was originally staked by Strategic Materials Limited, that is, Stratmat Ltd., 
during the Heath Steele staking rush of 1954 and subsequently sold to Cominco in 1959. From 1959 
to 1985, Cominco held the mineral rights to the Project area. On January 1, 1986, Noranda optioned 
the property from Cominco. Noranda was taken over by Xstrata in 2006 and in May of 2013, 
Glencore merged with Xstrata to form Glencore-Xstrata plc. Glencore has since dropped Xstrata 
from its name. 
 
The Stratmat project area historically consisted of 51 contiguous mineral claims referred to as Group 
61. The mineral claims were converted to MLs 1007 and 1008 sometime before 1958. These MLs 
were restaked and recorded on July 27, 1987 into mineral claims 327300 to 327355 inclusive around 
the time Noranda acquired the property. During 1989, two claims, 327314 and 327315, and portions 
of claims 327309, 327310, 327313 and 327316 were transferred to ML 253 to facilitate the 
development of the Boundary deposit. An agreement between Noranda and Cominco in 1986 
allowed Noranda to earn an interest subject to 25% net proceeds of production (NPP) to Cominco. 
 
A 1989 agreement with Noranda/ BM&S extinguished Cominco’s 25% NPP in exchange for a 2.5% 
royalty on the property. In July 2001, Cominco and Teck merged companies to form Teck Cominco 
Ltd. ML 253 was excluded, for which Noranda paid Cominco cash to buy out the royalty. Noranda 
negotiated an option agreement including the Property claim block 1613 with SLAM Exploration 
Ltd. covering the period November, 2003 to 2006. In 2005, Noranda changed their name to 
Falconbridge Ltd. and, in 2006, was subsequently acquired by Xstrata. This agreement was 
terminated in 2008. 
 
In 2008, Kria Resources entered into an agreement with Xstrata Canada Corporation -- Xstrata Zinc 
Canada Division (now Glencore Canada) whereby Kria Resources had the right to gain 100% 
ownership of the Halfmile and Stratmat projects by paying US$18 million (completed) and issuing 
units worth a total of CAD$7 million (completed).  
 
Glencore retained a first right and option to purchase all or any portion of the concentrate off-take, as 
well as a 2% NSR royalty. In 2010, the Stratmat project was transferred from Kria Resources to 
Trevali Mining (Maritimes) Ltd, a wholly-owned subsidiary of Trevali Mining Corporation. 
 

 Halfmile Project Exploration Activity 
 
The Halfmile portion of the project has been heavily explored by Xstrata and its predecessors, since 
the 1950s. The area was again extensively explored during the 1980s and 1990s when the Heath 
Steele Mine was in production.  
 
On January 6, 2012, Trevali initiated preliminary mineral production from the uppermost portions of 
the Halfmile project with toll-processing at Xstrata’s Brunswick-12 mill. Four separate campaigns 
ore were processed through the Brunswick 12 plant to assess the response of the Halfmile ore. A 
total of nominal 114,000 tonnes of ore were processed during the four campaigns, with nominal 
throughput of 5,000 t/d being processed. Trevali ceased test-mining at the Halfmile project in mid-
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Figure 4: Regional Geological Setting 
Source: Goodfellow (2007), with modifications 
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hangingwall (HW) rocks, was intersected in one hole northwest of the Boundary depositt. Distinctive 
intrusive rock types now number four. 
 
Structurally, the property is highly complex with five periods of deformation being documented in 
the area (McBride 1976; de Roo et al. 1990; Park 1996). Tectonic thickening and repetition of the 
mineralized horizon has both enhanced grades and produced mineable widths of ore at the Boundary 
deposit and N-5 Zones. In cross section, property scale F2 folds manifest themselves as the 
Boundary antiform, S- 1/North zone synform and the synform/antiform fold repetition of the 
favourable horizon at depth, below the Boundary open pit. Best grades and widths of economic 
mineralization at the S-1 deposit tend to occur along the limbs of the major folds, adjacent to the 
closure areas. The detailed structural study conducted by Adrian Park on the N-5 and Boundary 
deposits has indicated extremely complex structure on the mine scale. Structures that exist at 
Boundary/N-5 no doubt persist elsewhere along the Horizon and complicate the rudimentary 
interpretations of borehole date. 
 
Two consistent fault orientations have been documented. The Stratmat fault trends east-northeast, 
and overall movement appears to be dextral strike-slip, with a small dip slip component, down to the 
south (Park 1996). Parallel structures are interpreted at the S-1 deposit and along with Stratmat fault, 
are believed to be the earliest generation fault structures. A certain periodicity seems to be displayed 
by these faults. 
 
Periodic east-southeast trending faults are the second and presumably younger orientation observed. 
Sinistral movement can be implied based upon ground geophysics (magnetics). Locally, these fault 
zones appear to be intruded by diabase and, west of the Boundary project, by syenite dykes. 
Although not believed to disrupt stratigraphy, evidence from drilling suggests that a major fault 
crossing the baseline at approximately 12300E appears to be a pivot or scissor fault because of dip 
changes immediately east and west of the structure. 
 

 Mineralization 
 
The sulphide minerals consist of disseminated and massive pyrite-sphalerite-galena and chalcopyrite. 
The sulphide minerals are fine- to medium-grained, and are coarser than those typically found in 
deposits of the BMC.  
 
Disseminated mineralization, commonly of economic grade, occurs in the phyllitic sedimentary 
rocks as well as in the talc layers which locally grade into massive sulphide. A layer of massive 
pyrite-chalcopyrite, typically less than 1 m thick, occurs locally on the stratigraphic footwall side of 
the economic mineralization.  
 
Stratigraphic relationships are based on observations of drill and rock exposures. The copper-rich 
layer may be in contact with, or grade into pyrite-poor massive sphalerite-galena ore that locally is 
up to a few meters thick (grades average 5 to 15% lead and 15 to 35% zinc). Gangue minerals 
include muscovite, talc, chlorite, quartz, and carbonates. Many of the copper-rich and lead-zinc-rich 
massive sulphide layers are separated by talcose or phyllitic zones that commonly carry disseminated 
sulphide mineralization. Calcite is the most common carbonate, but ferroan dolomite and siderite 
also are present.  
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 Exploration 
 
Historically, exploration has been carried out separately over the Halfmile and Stratmat projects. 
 

 Halfmile Project 
 
In 2012, Trevali undertook trail mining of the upper portion of the Upper zone. Approximately 
125,000 tonnes of mineralized material were mined and toll-milled at the nearby Brunswick 12 mill 
to produce saleable zinc, lead-silver and copper-gold concentrates. Reconciliation of the trail mining 
indicated that the uppermost portion of the Upper zone contained an average grade of 4.82% zinc, 
1.60% lead, 0.44% copper and 44 g/t silver. 
 
Trevali also carried out a 24-hole underground drilling program to better defined the mineralization 
in the Upper zone as part of the test mining program in 2012. 
 

 Stratmat 
 
During the summer of 2013, Trevali carried out ongoing geotechnical and mineral resource 
definition drilling. Also during 2013, Trevali commissioned Stantec Consulting to carry out 
environmental baseline studies and archeological impact assessments on the Stratmat project. The 
aim of the above-described programs was to provide additional information required to make a 
technical decision on the potential of deposits to possibly support a new stand-alone milling facility.  
 
The only other exploration activity carried out on the Stratmat project consists of diamond drilling 
which is described in Section 9 of this report. 
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Figure 10: Cross Section of Lower Zone Showing Rapid Changes in Dip Resulting in 
"Dimples" 
Source: SRK (2016) 

 
Figure 11: Drill Holes used for Halfmile Project Mineral Resource Estimate 
Source: SRK (2016) 
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mineralization located in previous work by Cominco. The S-1 lens was first intersected in this 
program with holes ST-206 and ST-207. Three holes were also completed on the North zone with 
disappointing results. 
 
Delineation of the Boundary project continued in 1987-1988 (Assessment File 273544) with 
boreholes ST-242 to ST-281 and ST283 to ST-288. Additional drilling included: 
 

• Main zone: ST-218 to ST-224; 61-17 deepened; and ST-233 to ST-239  
• Central zone: ST-225 to ST-232 
• Boundary east lens: ST-282 
• Boundary fold closure: ST-83, HS-627 deepened  
• Turam zone: ST-230, ST-231, ST-240 

 
Diamond drilling totalled 11,402.3 m of NQ and BQ core in 31 holes. Results for diamond drilling 
plus the exploration decline into the Boundary deposit and 3,000 tonnes bulk sample were used for 
the feasibility study for Boundary deposit and evaluation of the other zones to determine geologic 
resources. 
 
Diamond drilling during 1988 and 1989 totalled 39 holes for a cumulative total of 23,791.2 m of 
predominantly NQ core in boreholes numbered ST-196 through ST- 345 and N-3-19 (Assessment 
File 473748) and included the deepening of some previously drilled holes. Most of the drilling 
targeted the Central Zone area including S-1. It was noted that structure and stratigraphy of the 
project was complex, making it difficult to correlate ore zones from section to section. Three holes 
were drilled on the North zone and five holes were deepened to continue the 200 m spaced 
evaluation. Additional drilling to extend significant mineralized intercepts was not successful. One 
hole was drilled into both the Main Zone and Turam Zone to extend the mineralization at depth. 
Results were generally negative. 
 
Diamond drilling during 1989 and 1990 (Assessment File 474129), including wedges and deepening 
of various holes, totalled 30,147.3 m in 53 holes with DDH numbers in the sequence of ST-192 to 
ST-385. Drilling was directed at the S-1 deposit which represents the largest mineral inventory on 
the property and the focal point of the exploration program. Deep boreholes targeting the S-1 deposit 
and drilled to the north were collared on the Heath Steele ML. Seven holes were drilled on the Main 
Zone and five holes on the Central Zone #2 Lens to test for extensions of mineralization. The 
principal problem reported with drilling was excessive deviation caused by the S2 foliation. The 
problem was most severe with deeper holes. 
 
Thirty-seven diamond boreholes including wedge cuts and deepening were completed for a total of 
15,877.8 m of predominantly NQ core during the period of August, 1990 to December 31, 1991 
(Assessment File 474408). A large percent of the drilling targeted the down dip extension of the S-1 
deposit and the stratigraphic horizon between the S-1 deposit and the Boundary deposit as well as 
Pulse EM geophysical anomalies.  
 

 
 
In 2005 two diamond boreholes were targeted on airborne Mega TEM anomalies adjacent to the 
Main Zone along strike from the deposit (Assessment File 476044) for a total of 708 m. The 
mineralized horizon was intersected in both holes with negative results. 
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Figure 15: Map Showing the Distribution of Historical and Current Drilling in Relation to the 
Mineralized Zones at Stratmat Project 
Source: SRK (2015) 
 
 

 SRK Comments 
 
SRK is of the opinion that the drilling density at the Halfmile and Stratmat projects is sufficient to 
support the estimation of a mineral resource. While the details of the quality assurance and quality 
control (QA/QC) protocols for some of the older historical drilling are not known, most of the 
historical drilling was carried out by major mining companies and would have utilized the best 
quality control protocols available at the time. SRK, however, noted that some of the down hole 
survey data collected from the historical drilling at the Halfmile project seemed to have been 
adversely affected by magnetite and pyrrhotite resulting in somewhat uncertain locations for some of 
the borehole intersections. 
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 Sample Preparation, Analyses, and Security 
 

 Halfmile Project 
 
 
 
There is no reference in the government assessment reports about the sampling methods used by 
companies prior to Noranda’s involvement in the project. The core is no longer available for 
examination. Drilling for most of the historical programs was logged in feet. Samples were collected 
by splitting the core with a manual core splitter. Sample lengths were either 5 or 10 feet (1.5 or 3.0 
metres). Assays would have beenconducted by a commercial laboratory using standard wet 
chemistry procedures that were common at the time of drilling.  
 
Sample preparation for the Noranda drilling programs is described by Côté (2001). Sample 
preparation for the Noranda drilling was carried out at the Brunswick 12 mine site. The sample 
preparation lab was equipped with a dust control system to minimize contamination withcrushing 
and pulverizing equipment were located in separately enclosed rooms. 
 
The drill core samples were delivered from the core shack to the sample preparation room by a 
dedicated sampling technician. Each core sample plastic bag was identified with a plastic bar code 
system tagged by the geology department. The plastic tag included the sample number and the 
location of the sample (diamond borehole number, From - To intervals in meters). The sample 
numbers were recorded in a logbook upon reception at the sample room.  
 
Trevali sampling program was carried out by Trevali employees. Core was brought to the Halfmile 
site for logging. The core was first photographed and logged by a Trevali geologist. The core was 
then marked for sampling. Sample lengths were generally 1 m in length and sample intervals were 
interrupted at geological or alteration contacts. Generally, samples less than 0.3 m were not 
collected. Once logged and marked, the core was cut lengthwise with a diamond cutting saw at the 
site. Samples were bagged, sealed with a tamper proof seal and shipped to the assay laboratory by 
contract shipping company. 
 
 
 
All Noranda samples were crushed in a jaw crusher and reduced to approximately 4 mesh. Each 
sample was then transferred to a roll crusher and the materials reduced from 4 to 20 mesh. The 
material was separated in a riffle splitter to obtain a homogenous split. One portion of the sample 
was labelled with a bar code number, named "Reject" and was sent back to the core shack for 
storage. Rejects were normally saved for a period of six to seven years. No reject material is 
currently available. 
 
The other portion of the sample was further reduced with a disc pulverizer to obtain a size of about 
100 mesh. To minimize contamination during sequential sample preparation, the pulverizer was 
cleaned with a high-pressure air hose after passing each sample though the pulverizer. About 50 
grams of rock powder ("the pulp") were then transferred to a previously labelled pulp bag. The 
labelled pulp samples were then sent to the mine assay laboratory for analysis. 
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The diamond drill samples were routinely assayed for lead, zinc, copper and silver. Gold was 
analyzed occasionally, when requested by the geologists. The analytical procedures followed by the 
laboratory were standard for sulphide minerals assays. All samples were analyzed by flame atomic 
absorption spectroscopy (FAAS) for lead, zinc, copper and silver. For those samples which exceeded 
the upper calibration limits, titrametric or gravimetric methods were used. These procedures 
followed were derived from International System Organization (ISO) and standard in base metal 
industries. 
 
The FAAS analytical procedures used a 1 gram split of the sample digested in acid (HCl and HNO3). 
Results were estimated based on calibration curves produced from in-house reference material. The 
atomic absorption spectrometer was calibrated with three in-house reference materials prepared as 
solutions in the same manner as that used for the samples. 
 
These reference materials were prepared by Brunswick Laboratory technician and previously 
analyzed by external laboratories, along with titration or gravimetric ISO procedure. The material 
used for the preparation of these standards was ore from Brunswick Mine. While the laboratory at 
Brunswick Mine was not internationally certified, the laboratory was used to assay the mine 
concentrate which was sold internationally. The laboratory routinely participated in international 
round-robins and acted as umpire lab on some occasions. 
 
Trevali has used Activation Laboratories (ActLabs) Ltd. of Ancaster, Ontario to process core 
samples from the Halfmile drilling. ActLabs used a sample preparation facility located in Fredericton 
New Brunswick and assay facilities in Ancaster. Samples sent to ActLab for assay were analysed by 
fire assay for gold and ICP for the base metals. The gold fire assay method used 30-g pulp. The 
sample was mixed with fire assay fluxes (borax, soda ash, silica, and litharge), with Ag added as a 
collector and the mixture was placed in a fire clay crucible. The mixture was then preheated to 
850°C, intermediate 950°C and finish 1060°C with the entire fusion process lasting 60 minutes. The 
crucibles were then removed from the assay furnace and the molten slag (lighter material) was 
removed leaving a lead button. The lead button was then placed in a preheated cupel which absorbs 
the lead when cupelled at 950°C to recover the silver (doré bead) + gold. The entire silver doré bead 
was dissolved in aqua regia and the gold content was determined by atomic absorption (AA). 
 
For base metals, a 0.5 g sample was digested in aqua regia at 90 °C in a microprocessor-controlled 
digestion block for 2 hours. Digested samples were diluted and analyzed by Perkin Elmer Sciex 
ELAN 6000, 6100 or 9000 ICP/MS.  
 
ActLab facilities in Ancaster comply with the ISO/IEC 17025 standard which is used by testing and 
calibration laboratories. There are two main sections in ISO/IEC 17025 - Management Requirements 
and Technical Requirements. Management requirements are primarily related to the operation and 
effectiveness of the quality management system within the laboratory. Technical requirements 
address the competence of staff, methodology, test/calibration equipment and the test methods. In 
1998 Actlabs was one of the first labs in North America to attain this accreditation. 
 
 
 
No information was provided on the security taken by Noranda to assure sample integrity and no 
information is available on the nature or extent of the quality control procedures that Noranda 
implemented during the drilling program at the Halfmile project. However, senior mining companies 
such as Noranda all carried standard quality control procedures that would have included the use of 
standard reference material (SRM) and blanks. The rate at which these were used or the procedures 
followed at the time are no longer available. 
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Trevali on-site personnel collected and tracked samples which were then security sealed and shipped 
to the assay laboratory for crushing and splitting and assaying. Analytical accuracy and precision 
were monitored by the analysis of reagent blanks, reference material and replicate samples. 
 
 
 
No information is available on the QA/QC programs used for the historical drilling at the Halfmile 
project. SRK doubts that any QA/QC programs were used for drilling prior to 1980 as the practice of 
inserting standards and blanks only became common in the 1990s. SRK is of the opinion that 
Noranda very likely inserted blanks, standards and used field duplicates in their drilling campaign as 
this was common practice at the time. However, the information is not available in any of the 
assessment reports available for the Halfmile project and none of the reports examined described 
QA/QC procedures used by Noranda. 
 
For the 2010 and 2012 drilling programs, Kria Resources inserted blanks and SRM with each sample 
batch dispatched to the assay laboratory. General practice was to insert two SRM and one blank for 
every batch of thirty samples. Kria Resources inserted field duplicates only in underground drilling 
once mining operations were underway. All QA/QC samples were reviewed internally by Kria 
Resources. No formal report was done at the time.  
 
Trevali inserted blanks, SRM and field duplicates with each sample batch dispatched to the assay 
laboratory. The general practice was to insert two SRM, four field duplicate and one blank with 
every batch of forty samples. All QA/QC samples were reviewed and monitored by Reflex 
Geochemistry (Reflex).  
 
Reflex monitored the 2013 program and concluded that the blanks showed very little to no 
contamination issues. One outlier might represent a misplaced sample, or be directly in sequence 
with a preceding high-grade sample. The quartzite blank performed well to monitor potential Au and 
Ag contamination, but the base metal levels were relatively high pointing to some possible 
contamination issues.  
 
Trevali has been following the same QA/QC procedures for all drilling campaigns since 2013. The 
quality control data were monitored by the field geologist and for sample batches with SRM outside 
of 3 standard deviation of the expected value, the entire batch was re-assayed prior to being entered 
in the database. 
 

 Stratmat Project 
 
 
 
There is no reference in the government assessment reports about the sampling methods used by 
Stratmat Ltd. or Cominco Ltd. The drill core directory for the Heath Steele core storage site does not 
make reference to drill core from these operations. The core is no longer available for examination. 
 
The Stratmat program was contracted to Boyles Bros. and resulted in 36 boreholes for a total of 
14,156 ft (4,300 m). The core size is not indicated in the logs or the reports but was very probably 
AXT which was typical of that era. Drill core selected for sampling was based on sulphide content 
and economic mineralization, which is evident from the lithological description. The preferred 
sample length was five feet (1.52 m) with only a few of the samples being as short as one foot 
(0.3 m). Sludge samples were often collected in massive sulphides with one sample representing an 
entire interval. Eight holes did not intersect significant mineralization and were not sampled. 
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Table 17: Laboratory Used by Drill Holes 
Laboratory Date Used Drill Holes 
ACME July 19, 2013 to Sept 14, 2014 ST732-748 
ActLab Oct 23, 2013 to Feb 11, 2014 ST750-755, 757, 758, 760 
ACME July 15, 2014 to Oct 30, 2014 ST763, 767, 776, 780, 785 
ActLab Jan 2014 to Feb 21, 2014 ST756, 759, 761, 762 
ACME April 6, 2014 to Dec 14, 2014 ST764, 768-775, 777, 778, 779, 781-804 

 
 
The gold fire assay method used 30-g pulp. The sample was mixed with fire assay fluxes and with 
Ag added as a collector and the mixture was placed in a fire clay crucible. The entire Ag dore bead 
was dissolved in aqua regia and the gold content was determined by AA. 
 
The base metal assays were carried out by multi-acid digestion where a 0.25-g split was heated in 
HNO3-HClO4-HF to fuming and dried. The residue was dissolved in HCl and base metal contents 
were determined by ICP-ES.  
 
ACME used its facility in Val D’Or for crushing and splitting coarse rejects while the assays were 
carried out at their facility in Vancouver, BC. ACME’s quality system complies with the 
requirements for the International Standards ISO 9001:2000 and ISO 17025: 1999. Analytical 
accuracy and precision are monitored by the analysis of reagent blanks, reference material and 
replicate samples. 
 
Samples sent to ActLab for assay were analysed by fire assay for gold and ICP for the base metals. 
The gold fire assay method used 30 g pulp. The sample was mixed with fire assay fluxes (borax, 
soda ash, silica, and litharge), with Ag added as a collector and the mixture was placed in a fire clay 
crucible. The mixture was then preheated to 850°C, intermediate 950°C and finish 1060°C with the 
entire fusion process lasting 60 minutes. The crucibles were then removed from the assay furnace 
and the molten slag (lighter material) was removed leaving a lead button. The lead button was then 
placed in a preheated cupel which absorbs the lead when cupelled at 950°C to recover the Ag (doré 
bead) + gold. The entire Ag doré bead was dissolved in aqua regia and the gold content was 
determined by AA). 
 
For base metals, a 0.5-g sample was digested in aqua regia at 90°C in a microprocessor-controlled 
digestion block for 2 hours. Digested samples were diluted and analyzed by Perkin Elmer Sciex 
ELAN 6000, 6100 or 9000 ICP/MS.  
 
ActLab facilities in Ancaster comply with the ISO/IEC 17025 standard which is used by testing and 
calibration laboratories. There are two main sections in ISO/IEC 17025 - Management Requirements 
and Technical Requirements. Management requirements are primarily related to the operation and 
effectiveness of the quality management system within the laboratory. Technical requirements 
address the competence of staff, methodology, test/calibration equipment and the test methods. In 
1998 ActLab was one of the first labs in North America to attain this accreditation. 
 
 
 
On-site personnel at the project collect and track samples which are then security sealed and shipped 
to the assay laboratory for crushing and splitting and assaying. Analytical accuracy and precision are 
monitored by the analysis of reagent blanks, reference material and replicate samples.  
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In addition to the independent samples collected by SRK during the site visit, Tetra Tech also 
collected independent from drill core during their site visit of 2011. Overall, the results of the Tetra 
Tech sampling results from this sampling showed a decrease of 11.71% lead, 17.61% zinc and 
99.85% gold while copper and silver showed an increase of 56.76% and 25,770.97% respectively. 
Tetra Tech concluded that the sample set was too small to draw any significant conclusions, but that 
further work would be required to explain the apparent difference. Tetra Tech did note that their 
samples were heavily oxidized and that excessive oxidation could have affected the results of their 
sampling. 
 
SRK is satisfied that the logging and sampling procedures followed by Trevali for the Halfmile 
project are in keeping with industry practices and acceptable for the inclusion of a mineral resource 
estimate. 
 

 Stratmat Project Data Verification 
 
SRK carried out a verification of the assay database by comparing the digital data supplied by 
Trevali against copies of assay certificates (PDF files) provided by the assay laboratories. Further 
verification was provided by Reflex, an independent consultant to Trevali. SRK reviewed the reports 
prepared by Reflex and is satisfied of the integrity of the assay data used for the resource estimation. 
 
 
 
SRK carried out a site visit to the Stratmat project area on November 24 and 25, 2014. During the 
site visit, SRK examined drill core and confirmed the logging and sampling procedures followed by 
Trevali. In addition, SRK examined the sample handling procedures and security measures and 
located 15 boreholes in the field. SRK validated the relative borehole positions against data provided 
by Trevali and found no errors with the drill locations. All holes were within the accuracy of the 
handheld GPS unit used to locate them. 
 
SRK is satisfied that the logging and sampling procedures followed by Trevali for the Stratmat 
projectare in keeping with industry practices and acceptable for the inclusion of a mineral resource 
estimate. 
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Table 24: Summary of Results from Test Milling of Halfmile Plant Feed at the Brunswick Concentrator 
Year To Date Assays  Distribution  Metal Contents 
Description Dry 

Tonnes 
Pb  
% 

Zn  
% 

Cu  
% 

Ag 
g/t  

Fe  
% 

 Pb  
% 

Zn  
% 

Cu  
% 

Ag  
% 

Fe  
% 

 Pb  
(t) 

Zn  
(t) 

Cu 
 (t) 

Ag  
(g) 

Fe 
 (t) 

ORE M #6 MILL 62,781.00 1.48 4.45 0.42 41.00 28.34  45.99 46.10 47.36 46.85 53.99  929.24 2,793.38 265.89 2,596,427 17,795.26 
ORE M #12 MILL 62,788.00 1.48 4.45 0.42 41.00 28.35  45.99 46.11 47.36 46.86 54.00  929.24 2,733.69 265.92 2,595,712 17,797.28 
ORE M TOT ACT 62,788.00 1.48 4.45 0.42 41.00 28.35  45.99 46.11 47.36 46.86 54.00  929.24 2,793.69 265.92 2,596,712 17,797.28 
ORE M TOT ACT 62,781.00 1.48 4.45 0.42 41.00 38.34  45.99 46.10 47.36 46.85 53.99  929.24 2,793.38 265.89 2,596,427 17,795.26 
ORE M TOTOIFF 125,569.00 1.61 4.83 0.45 44.00 28.62  100.00 100.00 100.00 100.00 100.00  2,020.45 6,058.99 561.46 5,541,981 35,938.63 
Cu Cn 1,093.15 4.50 2.74 28.02 311.00 28.95  2.65 0.79 54.55 54.55 0.88  53.53 29.91 306.25 339,549 316.51 
Pb cn 1,924.99 43.79 6.12 1.03 702.00 15.72  41.72 1.94 3.55 3.55 0.84  843.02 117.00 19.92 1,351,743 302.61 
Zn Cn 7,968.19 2.78 52.76 0.48 91.00 9.69  10.97 69.39 6.78 6.78 2.15  221.67 4,204.05 38.05 727,330 771.89 
Bk Cn 1,069.33 9.92 44.50 1.51 222.00 9.51  5.25 7.85 2.88 2.88 0.28  106.10 475.83 16.19 237,810 101.67 
TAILINGS 113.513.34 0.70 1.08 0.16 25.00 30.35  39.40 20.32 32.24 32.24 95.85  796.12 1,231.48 181.04 2,885,552 34,445.96 

TOTAL PAID RECOVERIES  46.98 77.24 54.55 34.81              
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Table 27: Grinding Optimization  

Milling Time Stream Mass Grade (%) Distribution (%) 
(min) (%) Pb Zn Fe Pb Zn Fe 

30 (P80 = 72.4 µm) pH from <8 

Cu/Pb Ro Con 9.4 20.59 12.36 23.08 68.9 13.9 9.7 
Cu/Pb Ro Scav Con 16 3.75 14.17 31.5 21.3 27.1 22.4 
Zn Ro Con 25.2 0.59 19.38 30.87 5.2 58.3 34.5 
Tailings 49.5 0.26 0.13 15.21 4.6 0.8 33.4 

40 (P80 = 57.0 µm) pH from <8 

Cu/Pb Ro Con 10.6 19.29 14.3 21.96 61.3 18.5 11 
Cu/Pb Ro Scav Con 12.1 7 14.3 32.4 25.5 21.2 18.7 
Zn Ro Con 30.3 1.11 16.11 31.34 10.1 59.6 45.1 
Tailings 47 0.22 0.12 11.29 3.1 0.7 25.2 

83 (P80 = 30.6 µm) pH from <8 

Cu/Pb Ro Con 13.6 18.56 14.55 22.66 70 24.6 15 
Cu/Pb Ro Scav Con 9.8 6.15 13.45 32.1 16.7 16.4 15.4 
Zn Ro Con 29.3 1.29 16 29.98 10.4 58.3 42.8 
Tailings 47.2 0.22 0.12 11.64 2.9 0.7 26.8 

30 (P80 = 72.4 µm) pH 9.2 from mill 

Cu/Pb Ro Con 12.2 18.63 15.78 23.65 64 22.1 13.2 
Cu/Pb Ro Scav Con 13.4 5.93 14.18 33.78 22.4 21.9 20.8 
Zn Ro Con 21.3 1.53 22.17 30.87 9.2 54.4 30.2 
Tailings 53.1 0.29 0.26 14.7 4.4 1.6 35.8 

24 (P80 = 85 um) pH 9.2 from mill 

Cu/Pb Ro Con 9.7 20.9 15.44 22.16 61.3 18.8 9.8 
Cu/Pb Ro Scav Con 5.9 6.94 14.84 33.38 12.3 11 8.9 
Zn Ro Con 21.5 2.76 24.4 28.1 17.9 65.6 27.4 
Tailings 62.9 0.45 0.59 18.9 8.5 4.6 53.9 

 
 
Table 28: Use of Sodium Cyanide and Zinc Sulfate to Depress Zinc and Pyrite 

 
Stream Mass  Grade (%) Distribution (%) 

 (%) Pb Zn Cu Fe Pb Zn Fe 

50 g/t NaCN and 200 g/t 
ZnSO4 to grind 

Cu/Pb Ro Con 8.5 29.28 15.36 3.14 18.99 73.4 15.9 7.5 
Cu/Pb Ro Scav Con 1 3.6 9.20 18.9 0.89 29.4 9.8 8.3 5 
Cu/Pb Ro Scav Con 2 1.9 5.00 19.55 0.51 30.9 2.8 4.6 2.8 
Cu/Pb Ro + Ro Scav Con 14.1 20.78 16.85 2.2 23.3 86.1 28.8 15.3 
Zn Ro Con 16 1.26 34.88 0.18 22.12 5.9 67.7 16.5 
Tailings 69.9 0.39 0.41 0.05 21 8 3.5 68.2 

50 g/t NaCN and 200 g/t 
ZnSO4 to grind, 50% less 
xanthate to lead float 

Cu/Pb Ro Con 8.1 29.87 13.67 2.86 19.0 72.0 13.5 6.7 
Cu/Pb Ro Scav Con 1 3.6 9.18 17.6 1.11 28.5 9.9 7.8 4.5 
Cu/Pb Ro Scav Con 2 1.1 5.74 16.2 0.96 28.5 1.8 2.1 1.3 
Cu/Pb Ro + Ro Scav Con 12.8 22.00 14.99 2.20 22.48 83.7 23.5 12.6 
Zn Ro Con 17.1 1.40 34.68 0.36 21.52 7.1 72.4 16.1 
Tailings 70.1 0.44 0.48 0.07 23.3 9.2 4.1 71.4 

 
 
Sodium metabisulfite was also tested as a zinc/pyrite depressant in this series of tests but gave a 
result that was inferior to that with sodium cyanide/zinc sulfate. There is clearly some potential for 
the use of metabisulfite and further testwork with this reagent is expected to be done at the next stage 
of process development. 
 
 
 
Cleaner studies were undertaken on rougher concentrate produced with a P80 of 72 microns in the 
primary grinding and the sodium cyanide zinc sulfate depressant. The collector initially was the 80% 
SIPX/ 20% PAX mixture used in the rougher scoping studies which proved to be excessive for 
lead/copper cleaning and resulted in the production of low grade concentrate (25% lead) due to a 
high contamination of this concentrate by sphalerite and pyrite. Use of zinc/pyrite depressant in all 
stages and a more selective collector was found to be required and sodium cyanide/ zinc sulfate 
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copper lead separation but more laboratory testwork followed by a mini pilot plant or pilot plant 
confirmation of the flowsheet and reagent conditions will be required to attain a level of confidence 
necessary for a prefeasibility study. 
 
The flowsheet includes the use of column flotation as a third and final cleaning stage in all three 
metal circuits. Columns have become well established in this role over the past 25 years and 
combine the advantages of efficient froth washing with the ability to take high circulating loads 
which, when used appropriately, reduces the fluctuations in final concentrate grade. 
 
Table 31: Summary of the Projected Material Balance for the Halfmile/Stratmat Mill 
 

kt/a Wt% Assays Distribution 
 Zn (%) Cu (%) Pb (%) Ag(g/t)  Zn (%) Cu (%) Pb (%) Ag (%) 
Head 1,120 100 6.99 0.25 2.39 41      
Zinc Con 133.6 11.9 50.0 0.21 2.53 70  85.3 10.0 12.6 20.5 
Copper Con 5.6 0.5 3.83 20.0 9.50 150  0.3 40.1 2.0 1.8 
Lead Con 38.5 3.4 8.93 1.32 45.20 696  4.4 18.1 65.0 58.8 
Final Tails  942.7 84.1 0.84 0.09 0.58 9  10.1 31.8 20.4 18.9 

 
 

 Future Testwork 
 
 
 
The inclusion of DMS on the both the Halfmile and Stratmat RoM material will require further 
testing of the mineralization from both projects. These samples should be representative of the 
expected mine production and have representative material from the expected dilution derived from 
gangue inclusions within the projects as well as hangingwall and footwall gangue. A carefully 
selected sample with material in all particle sizes expected in the -65 mm to +3 mm range will be 
required and will be analyzed for sulfur to ensure that it is representative of the mineralization based 
on its sulfide content. 
 
 
 
For the final design of the flotation circuit, further laboratory test work is required with 
representative sample material from both projects that has been upgraded by DMS. Examining the 
liberation on the lead/copper concentrate will also be necessary to determine if regrinding of this 
concentrate is necessary for copper-lead separation. Test work should be done to examine the 
conditions necessary for copper/lead separation with the controlled potential reagent scheme and the 
use of lime/dextrin/steaming. 
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 Mineral Resource Estimates 
 

 Introduction 
 
The Mineral Resource Statements presented herein represent the second mineral resource evaluation 
prepared for the Halfmile-Stratmat integrated project in accordance with the NI 43-101. 
 
The resource estimation work was completed by Dr. Gilles Arseneau, P.Geo. (APEGBC), an 
appropriate independent QP as defined in NI 43-101. The effective date of the Halfmile project 
mineral resource statement is June 23, 2016, and the effective date of the Stratmat project mineral 
resource statement is May 15, 2015. 
 
This section describes the resource estimation methodology and summarizes the key assumptions 
considered by SRK. In the opinion of SRK, the mineral resource evaluation reported herein is a 
reasonable representation of the silver-lead-zinc mineral resources found in the Halfmile-Stratmat 
integrated project at the current level of sampling. The mineral resources were estimated in 
conformity with generally accepted CIM “Estimation of Mineral Resource and Mineral Reserves 
Best Practices” guidelines and are reported in accordance with the NI 43-101. Mineral resources are 
not mineral reserves and do not have demonstrated economic viability. There is no certainty all or 
any part of the mineral resource will be converted into mineral reserve. 
 
The databases used to estimate the Halfmile-Stratmat integrated project mineral resources were 
audited by SRK. SRK is of the opinion the current drilling information is sufficiently reliable to 
interpret with confidence the boundaries for VMS mineralization and the assay data are sufficiently 
reliable to support mineral resource estimation. 
 
Mineral resources were estimated with GEOVIA GEMS (version 6.6). Leapfrog® software was used 
to construct the geological solids. GEOVIA GEMS was used to prepare assay data for geostatistical 
analysis, construct the block model, estimate metal grades and tabulate mineral resources. Isaaks & 
Co.’s SAGE2001TM was used for geostatistical analysis and variography. 
 

 Mineral Resource Estimation Procedures 
 
The resource evaluation methodology involved the following procedures: 
 

• Database compilation and verification. 
• Construction of wireframe models for the boundaries of the VMS mineralization. 
• Definition of resource domains. 
• Data conditioning (compositing and capping) for geostatistical analysis and variography. 
• Block modelling and grade interpolation. 
• Resource classification and validation. 
• Assessment of “reasonable prospects for economic extraction” and selection of appropriate 

cut-off grades. 
• Preparation of the Mineral Resource Statement. 
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Figure 16: Boxplots of Assay Values for Halfmile Project 
Note: 10 = Upper zone; 20 = Lower zone; 30 = Deep zone; 40 = North zone and 50 = South zone  
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Figure 17: Boxplots of Assay Values for Stratmat Project 
100 = Main Zone; 200 = New zone; 300 = S0 Zone; 400 = S5 Zone; 500 = S1 Deep zone; 501 = S1 
Shallow zone  
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assay data prior to evaluating the outliers for possible capping. The compositing process generated 
3,142 composites within the mineralized zones. All composite lengths that were less than 0.2 m were 
excluded from the resource estimation process leaving 3,072 composites used for the estimation. 
 

 
Figure 20: Comparison of Assay Length and Average Lead, Copper and Zinc Grades for 
Halfmile Project  
 
 

 
Figure 21: Comparison of Assay Length and Average Lead and Zinc Grades for Stratmat 
Project 
 
 

 Halfmile Project Evaluation of Outliers 
 
Block grade estimates may be unduly affected by high grade outliers. Therefore, assay data were 
evaluated for high grade outliers. The outlier analysis was carried out on assay data, because most of 
the data were from the same mineralized horizon (Upper/Lower/Deep zones). SRK grouped all the 
assays together for the determination of outlier evaluation. Outliers were evaluated by comparing 
cumulative frequency plots with results from decile analysis for each of the six mineralized zones 
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Figure 22: Section View of S1 Deep Zone Looking Northeast (Note: Grid is 100 x 100 m) 
Source: SRK (2015) 
 
 
Table 34: Correlogram Parameters used for Ordinary Kriging of Main and S1 Zones 

Domains Metal Model Type Nugget 
(C0) C1 & C2 Rotation Range 

(Z) (Y) (Z) Rot X Rot Y Rot Z 

Main 

Ag Exponential 0.15 0.85 3 -52 11 99 48 32 

Au Exponential 0.18 0.18 0 -30 -21 10 71 48 
0.604 0 -30 -21 37 32 53 

Cu-Zn Exponential 0.1 0.685 35 76 38 12 79 12 
0.127 35 76 38 27 52 160 

Pb Exponential 0.2 0.674 84 -24 3 8 12 18 
0.034 84 -24 3 11 6 24 

S1Y 
Ag-Au Exponential 0.30 0.243 16 -44 -53 14 140 5 

0.436 16 -44 -53 41 160 32 

Cu-Pb-Zn Exponential 0.20 0.428 -90 57 67 14 12 5 
0.349 -90 57 67 14 113 29 
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Figure 25: Comparison of Zinc Block Estimates Against Zinc Composites for Halfmile Project 
 
 

 
Figure 26: Comparison of Lead Block Estimates Against Lead Composites for Halfmile 
Project 
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Figure 27: Comparison of Zinc Block Estimates Against Zinc Composites for Stratmat Project 
 
 

 
Figure 28: Comparison of Lead Block Estimates Against Lead Composites for Stratmat 
Project 
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Figure 34: Cross Section on Block Model Column 240 Showing Block Model and Composite 
Zinc Grades 
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Figure 35: Plan View of S1 Deep Zone at -80 m Elevation Showing Block and Composite Zinc 
Grades (Note: Grid lines are 100 m apart)  
Source: SRK (2015) 
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 Mineral Resource Classification 
 
Block model quantities and grade estimates for the Halfmile-Stratmat integrated project were 
classified according to the CIM Definition Standards for Mineral Resources and Mineral Reserves 
(May 2014) by Gilles Arseneau, PGeo (APEGBC), an appropriate independent QP for the purpose of 
NI 43-101. 
 
Mineral resource classification is typically a subjective concept. Industry best practices suggest that 
resource classification should consider both the confidence in the geological continuity of the 
mineralized structures, the quality and quantity of exploration data supporting the estimates and the 
geostatistical confidence in the tonnage and grade estimates. Appropriate classification criteria 
should aim at integrating both concepts to delineate regular areas at similar resource classification. 
 
SRK is satisfied that the geological modelling for both Halfmile and the Stratmat projects honours 
the current geological information and knowledge. The location of the samples and the assay data are 
sufficiently reliable to support resource evaluation. The sampling information was acquired primarily 
by core drilling on sections spaced at 30 to 50 m.  
 
Generally, for mineralization exhibiting good geological continuity investigated at an adequate 
spacing with reliable sampling information accurately located, SRK considers that blocks estimated 
during the first estimation run and from at least three boreholes can be classified in the Indicated 
category within the meaning of the CIM Definition Standards for Mineral Resources and Mineral 
Reserves (May 2014). For those blocks, SRK considers that the level of confidence is sufficient to 
allow appropriate application of technical and economic parameters to support mine planning and to 
allow evaluation of the economic viability of the deposit. Those blocks can be appropriately 
classified as Indicated. Blocks that were classified as Indicated and located within 10 m of a mining 
opening were upgraded to the Measured category.  
 
Conversely, blocks estimated during the second and third passes, considering search 
neighbourhoods, were classified in the Inferred category because the confidence in the estimate is 
insufficient to allow for the meaningful application of technical and economic parameters or to 
enable an evaluation of economic viability.  
 
CIM Definition Standards for Mineral Resources and Mineral Reserves (May 2014) defines a 
mineral resource as: 
 
“(A) concentration or occurrence of solid material of economic interest in or on the Earth’s crust in 
such form, grade or quality and quantity that there are reasonable prospects for eventual economic 
extraction. The location, quantity, grade or quality, continuity and other geological characteristics 
of a Mineral Resource are known, estimated or interpreted from specific geological evidence and 
knowledge, including sampling”. 
 
The phrase ‘reasonable prospects for eventual economic extraction’ implies a judgment in respect of 
the technical and economic factors likely to influence the prospect of economic extraction. 
Assumptions include estimates of cut-off grade and geological continuity at the selected cut-off, 
metallurgical recovery, smelter payments, commodity price or product value, mining and processing 
method and mining, processing and general and administrative costs. In order to meet this 
requirement, SRK considers that major portions of the Halfmile-Stratmat integrated project are 
amenable for underground extraction. 
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Figure 36: Grade Tonnage Curve for Measured and Indicated Mineral Resource Halfmile 
Project 
 
 

 
Figure 37: Grade Tonnage Curve for Inferred Mineral Resource Halfmile Project 
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Figure 38: Grade Tonnage Curves for the Indicated Mineral Resources, Stratmat Project 
 
 

 
Figure 39: Grade Tonnage Curve for the Inferred Mineral Resources, Stratmat Project 
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  Halfmile Project Previous Mineral Resource Estimates 
 
Mineral resources were estimated for the Halfmile project in 2011 by Tetra Tech. The mineral 
resources were estimated for Trevali as part of a PEA of the Halfmile project. The mineral resources 
were estimated by inverse distance squared into 5 x 5 x 5 m blocks using GEOVIA GEMS 
modelling software. Tetra Tech estimated that the Halfmile project contained 6.2 million tons of 
indicated mineral resource grading 8.1% zinc, 2.6% lead 0.22% copper and 31 g/t silver along with 
6.0 million tons of Inferred mineral resource grading 6.7% zinc, 1.8% lead, 0.14% copper and 21 g/t 
silver. All mineral resources were reported at a 5% zinc equivalent cut-off. 
 
SRK did not do the work necessary to verify the Tetra Tech mineral resource estimate. The estimate 
is no longer relevant as it is superseded by the mineral resource presented in this Section of this 
report. The mineral resource is only stated here as a comparable to the mineral resources prepared by 
SRK. 
 
  Stratmat Project Previous Mineral Resource Estimates 
 
Mineral resources were estimated for the Stratmat project in 2009 by Wardrop (now Tetra Tech). 
The resources were estimated for Kria Resources,the owners of the property at the time. The mineral 
resources were estimated by inverse distance squared into 3 x 3 x 3 m blocks using MineSight™ 
modelling software. Wardrop estimated that the Stratmat project contained 5.5 million tons of 
Inferred mineral resource grading 6.1% zinc, 2.6% lead 0.4% copper, 54 g/t silver and 0.6 g/t gold at 
a 5% zinc equivalent cut-off. 
 
SRK didn’t do the work necessary to verify the Wardrop mineral resource estimate. The estimate is 
no longer relevant as it is superseded by the mineral resource presented in this Section of this report. 
The mineral resource is only stated here as a comparable to the mineral resources prepared by SRK.  
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 Mineral Reserve Estimates 
 
At the current stage, there are no mineral reserves declared for the Halfmile-Stratmat integrated 
project. To support a mineral reserve estimate, a prefeasibility study or a feasibility study is required. 
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 Mining Methods 
 
The objective of this preliminary economic assessment is to determine the potential economic 
viability of the Halfmile-Stratmat intergrated project at a scoping level. This section summarizes the 
mine design and planning work completed to support the PEA including the RoM schedule.  
 

 Hydrogeology 
 
 
 
Little hydrogeological work has been completed at Halfmile or Stratmat to date. A paper published 
in the Canadian Geotechnical Journal (Park and Foster 1996) during the Heath Steele phase of 
operation describes “excessive” groundwater inflow to surface and underground workings associated 
with iron-oxide stained sand and clay-filled joints. The inflow was considered to have been 
associated with glaciotectonic activity and responsible for re-activating movement along schistosity 
planes to depths of up to 120 m. Relatively unfractured felsic volcanic, sedimentary, and intrusive 
country rock are considered to generally be of low permeability.  
 
During the Trevali trial mining period at the Halfmile Mine limited water ingress was noted from the 
upper levels of the deposit.  Groundwater inflows documented at Trevali’s Caribou massive sulphide 
mine in the BMC—which has been mined intermittently from 1970 to 2008, (re-opened in 2014, and 
in production now) – are modest with peak flows documented at about 200 US gallons per minute or 
13 litres per second (L/s), which is potentially analogous to the Halfmile and Stratmat deposits from 
a hydrogeological perspective.  
 
VMS deposits and the BMC area are well-known for the common occurrence of significant acid and 
metalliferous drainage. The Heath Steele tailings area was used as a case study for the rehabilitation 
of acid-generating tailings (MEND 2004). 
 
 
 
Based on the limited data available, it is likely the Stratmat project and to a lesser extent the 
Halfmile deposit have potential for moderate groundwater inflows. In addition, the occurrence of 
groundwater may play a significant role in at least shallow geotechnical stability.  
 
Given significant sink rates at Halfmile and Stratmat, the potential groundwater inflow at each mine 
could be similar to those observed at the Caribou Mine. 
 
Given the probable need to treat mine water, it will be advantageous to separate contact and non-
contact water wherever possible to limit water treatment requirements. Given the water treatment 
requirements, it will be desirable to have greater resolution on the quantity of and expected 
chemistry groundwater reporting to the mine during the construction, operation and post-closure 
phases than would otherwise be the case for more benign water chemistry. 
 
Future hydrogeological investigation should focus on confirming the hydraulic properties of key 
rock units on site and the identification and hydraulic testing of permeable structures. Documentation 
of circulation losses in exploration and other boreholes provides useful data with which to plan a 
hydrogeological investigation. A number of open holes are present at site, some cased with PVC to 
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mineralization/vein (immediate back and floor). Comparative histograms were also generated, and 
the histogram data lead to the use of the 40% confidence limits to mean values for the design.  
 

 
Figure 40: Core Photos Used for Halfmile Project Preliminary Rock Mass Assessment 
 
 
Halfmile Project Preliminary Rock Mass Clarification  
Table 49 shows the properties derived for the rock geotechnical domains. There were only minor 
adjustments to the RQD values from the preliminary report. 
 
Table 49: Halfmile Project Preliminary Rock Mass Clarification 
  HW MS FW 
UCS (MPa)* 50-100 100-250 100-250 
RQD (%) 60-65 70-80 70-80 
RMR89 58 72 73 
Q 4.6 22 24 
GSI 55-60 65-75 65-75 
* Field estimate only 

 
  


