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1.0

SUMMARY

1.1

INTRODUCTION

Tintina Resources Inc. (Tintina) retained Tetra Tech to prepare an updated National
Instrument 43-101 (NI 43-101) Preliminary Economic Assessment (PEA) for the Black
Butte Copper Project (the Project) located in Meagher County, Montana, US. This report
is an update to the previous PEA, dated August 30, 2012, and incorporates the results of
recent diamond drilling on the Johnny Lee deposit as well as a revised mining sequence
based on the updated resource estimate.

The Black Butte Property (the Property) is situated on private ranch lands, approximately
17 miles north of the town of White Sulphur Springs (Figure 1.1). This area contains all
currently known deposits, including the high-grade copper with cobalt-silver Johnny Lee
deposit. This report is specific to the Johnny Lee deposit and the Lowry deposit has not
been included as part of the overall analysis.

The Project will involve an underground mine operation that will mine and process up to
3,300 t/d of mineralized material. The current resource base considered for this
updated PEA consists of 11.57 Mt of Measured and Indicated mineral resources and
1.46 Mt of Inferred mineral resources support an 11-year life-of-mine (LOM). These
resources are from the Upper and Lower Johnny Lee zone.

Table 1.1 outlines general information for the Project.

All dollar figures presented in this updated PEA are stated in US dollars, unless otherwise
specified. The long term consensus metal prices with an effective date of April 26, 2013,
and an exchange rate of Cdn$1.00 to US$1.00 have been used, unless otherwise
specified.

Tintina Resources Inc. 1-1 1391880100-REP-RO004-01
Updated Technical Report and Preliminary Economic
Assessment for the Black Butte Copper Project, Montana



@ TETRA TECH

Figure 1.1

Black Butte

General Location Map
N e

]

ESOURCES

* Copper Project
Roads

e— |nterstate Highways
-+++++— Railroads

MONTANA

* Black Butte
Copper

Tintina Resources Inc.

Updated Technical Report and Preliminary Economic

1-2

Assessment for the Black Butte Copper Project, Montana

1391880100-REP-RO004-01



TETRA TECH
ESOURCES

Table 1.1 General Project Information
Description Unit Amount
Estimated Mineral Resources (Measured and Indicated) Mt 11.57
Estimated Mineral Resources (Inferred) Mt 1.46
LOM years 11
Milling Rate (Nominal) t/d 3,300
Total Project Initial Capital Cost US$ million 217.8
Average Overall Operating Cost US$/t milled  66.48
Copper Price US$/1b 3.05
Pre-tax Net Present Value (NPV) at 8% Discount Rate US$ million 218
Pre-tax Internal Rate of Return (IRR) % 30.5
Pre-tax Payback Period Years 3.6
Post-tax NPV at 8% Discount Rate US$ million 110
Post-tax IRR % 20.2
Post-tax Payback Period Years 4.7

Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.

Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.

Tetra Tech prepared this updated PEA for Tintina, which incorporates work by the
following independent consultants:

e Resource Modeling Incorporated (RMI): Property Description and Location,
Accessibility, Climate, Local Resources, Infrastructure, Physiography, History,
Geological Setting and Mineralization, Deposit Types, Exploration, Drilling,
Sample Preparation, Analysis and Security, Data Verification, Mineral Resource
Estimates

e Arthur H. Winckers & Associates Inc.: Mineral Processing and Metallurgical
Testing

o AMEC E&C Services, Inc. (AMEC): Mineral Reserve Estimates, Mining Methods

o Tetra Tech: Recovery Methods, Roads, Buildings, Power, Capital Cost Estimate,
Economic Analysis

e Knight Piésold Ltd. (Knight Piésold): Tailings Management, Water Management,
Waste Dumps, Instrumentation.

1.2 PROPERTY DESCRIPTION AND LOCATION

The Property is located in Meagher County, Montana, US, approximately 17 miles north of
the town of White Sulphur Springs. The Property is accessed by 1.5 miles of well-
maintained county graveled road which branches off from US Highway 89, an all-weather
state-maintained highway. US Highway 89 connects the Property area with White
Sulphur Springs, Montana, which has a population of approximately 984 residents.
Elevations in the resource area range from 5,600 to 6,000 ft above sea level and the
topography is gently rolling hills and valleys. Timber cover consists of primarily Douglas
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fir on north-facing slopes, grass and mountain sagebrush cover on valley floors and
draws, and open to partly timbered ridge tops. Timber covers approximately 10% of the
resource area.

The Property consists of three tracts of fee-simple lands totalling 7,684.28 ac and 239
unpatented lode mining claims on US Forest Service lands totalling approximately
4,541 ac. For Tract 1 (named for purposes of this description only), the Bar Z Ranch
controls 100% surface and three members of the Hanson family share equal interest in
100% of the mineral interest. For Tract 2, Mrs. Rose |. Holmstrom, a local rancher,
controls 100% of both surface and mineral interests. For Tract 3, Steve Buckingham, a
local rancher, controls 100% of the surface rights and shares equal interest in the
mineral interests with two siblings. The 56 mining claims (named the SB claims) were
staked by Tintina Alaska Exploration Inc., a wholly owned subsidiary of Tintina Resources,
Inc., in November 2010 for a total of approximately 1,064 ac. An additional 183 BSP
claims were staked by Tintina Alaska Exploration Inc. in the spring of 2011 and total
approximately 3,477 ac.

Tract 1, for which Tintina has one surface lease and three mineral leases, consists of
2,594.28 ac of surface 100% owned by Bar Z Ranch, and includes the surface over
2,555 mineral acres covered by three mining leases with the Hanson family, each of
whom own one third of the mineral interest. The additional 39.28 ac covered by the
surface lease consists of two patented mining claims, the Copper Hill (Mineral Survey
#10311) and Rio Tinto (Mineral Survey #10304). The mineral rights for these two claims
are owned by another party with whom Tintina has no agreement. The surface lease
requires lease payments of $50,000 on signing (May 2, 2010) and on each of the first
four anniversary dates. Payments on the fifth anniversary date and each anniversary
date thereafter are $75,000.

Each of the three mining leases for Tract 1 requires advance minimum royalty payments
of $16,150 on signing (May 2, 2010) and on the first and second anniversaries, $32,300
on the third anniversary, $48,450 on the fourth anniversary $64,600 on each
anniversary thereafter through the term of the lease.

The term is for 30 years and is renewable for subsequent periods of 10 years each. The
combined mineral interest has a net smelter return (NSR) of 5%, with an option to buy
this down to a 2% NSR for $5,000,000, thereby reducing each mineral lessors royalty to
0.6666% NSR in return for a payment of $1,666,666. Exercising the buy down option
eliminates further advance minimum royalty payments.

Tract 2 consists of 2,120 ac and is subject to a single mining lease with Mrs. Rose |.
Holmstrom for 100% surface and 100% mineral interest. The agreement requires
advance minimum royalty payments of $40,195 on signing (May 2, 2010) and on the
first and second anniversaries, $80,411 on the third anniversary, $120,607 on the
fourth anniversary, and $160,802 on each anniversary thereafter through the term of the
lease. The term is for 30 years and is renewable for subsequent periods of 10 years
each. The agreement has a 5% NSR with an option to buy this down to a 2% NSR for
$5,000,000.
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Tract 3 consists of 2,970 ac and is subject to a single mining lease with Mr. Steve
Buckingham, 100% surface owner and one-third mineral owner, and his two siblings,
Kathy Johnston and Marilyn Bodell, each one-third mineral owners. The agreement
requires advance minimum royalty payments of $5,000 on signing, $15,000 on or before
six months after signing, $20,000 on or before the first and second anniversaries,
$25,000 on or before the third through fifth anniversaries, $30,000 on or before the
sixth through eighth anniversaries, $35,000 on or before the ninth through eleventh
anniversaries, $40,000 on or before the twelfth through fourteenth anniversaries, and
$50,000 per annum through the remainder of the lease term or until commercial
production. The agreement has a term of 30 years and a 5% NSR, which can be bought
down to 2% NSR for a payment of $5,000,000.

The mineral owners warrant that there are no prior or underlying agreements
encumbering the above described surface and mineral interest. All agreements stipulate
underground mining only.

1.3 HISTORY

According to Weed (1899) local hay ranchers, located claims on copper-stained quartzite
at the Virginia Mine and by 1894 had a 70 ft shaft with a 30 ft drift, but not much copper
mineralization was exposed. Presumably, the workings were too shallow to penetrate
below surface oxidation and encounter any sulphide. This location is approximately

500 m west of the present resource area. In 1910, John Lee sunk a shallow shaft nearby
on similar material (pers. comm., Hanson family).

During the first half of the 20th century, interest focused on extensive gossans developed
on lron Butte area and between Butte Creek and Sheep Creek (Goodspeed 1945; Roby
1950). This work resulted in surveying and patenting of a number of patented claims,
both inside and adjacent to the Tintina lease area. Work focused on the iron potential,
and while prospectors dug a few prospect pits and drove a few small adits, no workings
penetrated the redox boundary into sulphide-bearing rock.

Cominco American Inc. (CAl) carried out the first modern exploration work on the
property. Exxon Minerals obtained a lease on a portion of the Property in 1981 and joint
ventured it to CAl in late 1984. CAl joint ventured the entire Property to Utah
International Inc. (Ull) in 1985, and Ull was subsequently taken over by BHP Billiton
Limited (BHP). Ull/BHP operated the joint venture through early 1988 and earned a 50%
interest in the Project, at which time operatorship reverted back to CAl. Within the next
two years, CAl purchased BHP’s interest in the property and regained 100% control with
no retained royalties or back-in rights. CAl dropped the leases in the mid-1990s and
retained no royalites or rights. Approximately 66 diamond core holes were completed in
the two lease areas by CAl and the CAl/BHP joint venture.
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1.4

14.1

1.4.2

GEOLOGICAL SETTING AND MINERALIZATION

GEOLOGICAL SETTING

The copper-cobalt deposits of Black Butte occur in middle Proterozoic sediments of the
Belt Supergroup which are extensively exposed in an eastward protrusion of the Rocky
Mountain chain called the Helena salient in central Montana (Zieg and Leitch 1993).
During formation of the Belt Basin, a deep water middle Proterozoic calcareous shale
facies (Newland Formation) deposited in an embayment, known as the Helena
embayment, which extended in trough-like fashion east into the craton through central
Montana (Godlewski and Zieg 1984). The northern boundary of the deeper water portion
of the Helena embayment lay along the southern flank of the Little Belt Mountains north
of White Sulphur Springs, Montana. During the Cretaceous Laramide orogeny, renewed
faulting along the ancestral northern margin of the Helena embayment formed the
Volcano Valley thrust fault (Winston 1986). The bedded massive sulphides of the Black
Butte are concentrated along the northern margin of the Helena embayment along the
Volcano Valley Fault (VVF) zone.

The Newland Shale hosts the Black Butte massive sulphides, and consists of a lower
shale-dominated part which measures approximately 760 m thick and an upper
carbonate-dominated part which measures approximately 350 m thick. The shale was
deposited as microturbidites in a sub-wavebase depositional setting. Debris flow
conglomerates punctuate the section along the northern margin of the embayment.
Though in places the lower Newland shale shows ubiquitous bedded pyrite throughout,
more typically sulphides are concentrated in several discrete stratigraphic horizons of
greater lateral extent.

MINERALIZATION

Sulphides in the Johnny Lee deposit are concentrated in two copper rich zones, the Upper
Zone (UZ) and the Lower Zone (LZ). In the Johnny Lee UZ, copper is concentrated in
lenses up to 28 m thick within the lower part of a bedded pyrite zone, which can reach
over 100 m thick. The Johnny Lee UZ is capped by barite-rich sulphides. The Johnny Lee
UZ consists of a lens of fine grained bedded sulphides and contains up to three
chalcopyrite-bearing horizons. Pyrite occurs as laminations and beds of very fine grained
pyrite and marcasite with disseminated and lenticular masses of chalcopyrite and minor
bornite, tennantite, cobaltite, and siegenite. Gangue material includes barite, dolomite,
calcite, and fine-grained quartz. Microscopic textures and species of sulphide minerals,
primarily from copper-enriched horizons, have been well described by Himes and
Petersen (1990) and by Graham et al. (2012).

The Johnny Lee LZ reaches over 17 m thick and consists of bedded and replacement
pyrite with high concentrations of replacement chalcopyrite in silicified shale and
conglomerate. Overall, sulphide grain sizes are much coarser, vein like and replacement
textures dominate the fabric of the mineralized zones, and the zone is strongly silicified.
Pyrite in the Johnny Lee LZ includes the fine grained varieties with marcasite, but coarser
grained secondary pyrite overprinting earlier dolomite alteration dominates much of the
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1.5

zone. Chalcopyrite has replaced secondary pyrite and dolomite. Some occurrences of
siegenite occur with some of the fine grained bedded pyrite occurrences.

METALLURGY

Tintina contracted Arthur H. Winckers, P.Eng. of Arthur H Winckers & Associates Inc. to
conduct various metallurgical tests to determine the flotation response of composite
samples representing the typical sulphide mineralization of the Johnny Lee Upper and
Lower Zones. The objective of the preliminary metallurgical program was to develop
effective flotation conditions for the recovery of copper and to identify potential
amenability problems. The test work was conducted at the metallurgical division of
Inspectorate Exploration and Mining Services Ltd, and the analytical work was conducted
by Inspectorate’s analytical division which has an International Organization for
Standardization (ISO) 9001 accreditation and uses standard quality assurance/quality
control (QA/QC) procedures. Supporting mineralogy studies were performed by G&T
Metallurgical and SGS.

The samples selected for the test work are believed to be typical but not necessarily
representative of the massive sulphide mineralization in the UZ and LZ of the Johnny Lee
deposit. The test work completed to-date is appropriate for a PEA level of study but more
test work on a much larger suite of samples taken from the across the mineralization in
each zone is required for a feasibility-level study.

The investigations indicated the following results:

o The Johnny Lee UZ copper-cobalt mineralization is very fine grained and complex
requiring a primary grind level of 80% passing 38 um and a rougher concentrate
regrind of 80% passing 8 um for effective liberation and recovery of copper
minerals to a marketable concentrate.

e The Johnny Lee LZ copper mineralization is much coarser grained and could be
processed at a coarser grind but as the mineralized material from both zones
will be comingled the process conditions of the locked cycle test on the LZ
composite were kept the same as those used for the UZ composite; the LZ
composite responded very well to these conditions.

The recovery of copper to concentrate from the UZ mineralization was estimated based
on the locked cycle test results on the Master Composite which graded 2.24% copper;
the annual copper recovery was then calculated to reflect the higher annual mine
production plan head grades which have an LOM average of 2.6% copper. The average
annual copper recovery for the head grade works out to 83.6% compared to the locked
cycle test copper recovery of 82.2%.

The locked cycle test on the LZ composite with a head grade of 4% copper produced a
concentrate grading 27% copper at a copper recovery of 96.6%. The LOM average grade
mineralization of 4.9% copper is estimated to yield a copper recovery of 97%.
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The concentrate produced in the locked cycle tests contained very low levels of
potentially deleterious elements; this provides a preliminary indication that the risk with
regard to the effect of deleterious elements on the Project economics is relatively low.

The cobalt and silver recoveries to concentrate for both zones were very low due to the
complex very fine grain mineralogy of these elements which appear to be mostly
associated with pyrite; the potential for economic recovery of these elements is
considered to be very low.

1.6 JOHNNY LEE UZ MINERAL RESOURCES

Tintina contracted Mike Lechner, P.Geo., from RMI to review all applicable geologic and
analytical data for the Johnny Lee UZ with the goal of estimating potential mineral
resources. To that extent, Mr. Lechner used available drillhole data and various geologic
information to construct a three-dimensional block model. Wireframes representing two
copper-rich horizons were constructed by Tintina's technical staff and reviewed by Mr.
Lechner. Those wireframes were used to constrain the estimate of block copper and
cobalt grades.

A bulk density value of 3.99 based on 181 massive sulphide diamond core sample
determinations was used to tabulate tonnage. A cut-off grade of 1.6% copper was used
to estimate a Measured and Indicated mineral resource of 9,179,000 t with an average
grade of 2.83% copper, 0.12% cobalt, 0.008 g/t gold, and 15.7 g/t silver. In addition to
the Measured and Indicated resources, there is an estimated Inferred resource
containing 1,255,000 t at an average grade of 2.52% copper, 0.10% cobalt, and 15.2 g/t
silver using a copper cut-off grade of 1.6%. The cut-off grade was established by using a
copper price of US$2.75/1b, a copper recovery of 81%, mining costs of US$59/1,
processing costs of US$16.00/t, and general and administrative (G&A) costs of
US$5.00/t. The current undiluted Johnny Lee UZ Measured and Indicated mineral
resources are tabulated in Table 1.2. Undiluted Johnny Lee UZ Inferred mineral
resources are tabulated in Table 1.3.

Table 1.2 Undiluted Johnny Lee UZ Measured and Indicated Resources
Tonnes = Cu Co Au Ag Cu Co Au Ag
Resource Category ('000) (%) (%) (g/1) (g/t) (Mlb) (MIb) (‘000 oz) ('000 oz)
Measured 2,659 299 0.12 0.007 16.3 175 6.9 0.6 1,393
Indicated 6,520 2.77 0.13 | 0.009 155 398 18.0 1.9 3,249
Measured & Indicated 9,479 | 2.83 0.12 0.008 15.7 573 24.9 2.5 4,642
Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.

Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.
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Table 1.3 Undiluted Johnny Lee UZ Inferred Resources
Tonnes Cu Co Au Ag Cu Co Au Ag
Resource Category ('000) (%) (%) (g/t) (g/t) (Mib)  (Mib) @ (‘000 o0z) (‘000 oz)
Inferred 1,255 2.52 1 0.10 0.008 | 15.2 70 2.8 0.3 613
Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.

Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.

1.7 JOHNNY LEE LZ MINERAL RESOURCES

Tintina personnel constructed a three-dimensional wireframe which represents a single
copper-rich horizon within the Johnny Lee LZ. Mr. Lechner reviewed and confirmed the
LZ wireframe, performed various statistical studies, and estimated resources for the LZ.

A bulk density value of 3.49 based on 53 LZ massive sulphide core sample
determinations was used to tabulate tonnage. A cut-off grade of 1.5% copper was used
to define an Indicated mineral resource of 2,387,000 t with an average grade of 6.40%
copper, 0.03% cobalt, 0.304 g/t gold, and 4.5 g/t silver. The cut-off grade was
established by using a copper price of US$2.75/1b, a copper recovery of 84%, mining
costs of US$50/1t, processing costs of US$16.00/t, G&A costs of US$5.00/t, and refining
costs of US$5.53/t. Johnny Lee undiluted LZ Indicated resources are summarized in
Table 1.4. The estimate of undiluted LZ Inferred mineral resources is tabulated in Table

1.5.
Table 1.4 Undiluted Johnny Lee LZ Indicated Resources
Resource Tonnes Cu Co Au Ag Cu Co Au Ag
Category | ('000) (%) (%) (g/t) (g/t)  (MIb)  (MIb) (‘0000z) (‘000 0z)
Indicated | 2,387 6.40 0.03  0.304 45 337 1.7 23.3 345
Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.
Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.
Table 1.5 Undiluted Johnny Lee LZ Inferred Resources
Resource Tonnes Cu Co Au Ag Cu Co Au Ag
Category | ('000) (%) (%) (g/t) (g/t)  (MIb)  (MIb) (‘0000z) (‘000 0z)
Inferred 205 5.33 0.03  0.207 4.1 24 0.1 1.4 27
Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.
Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.
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1.8

1.9

LOWRY MINERAL RESOURCES

The Lowry deposit resource is within the Project area, but is not included in the economic
analysis of this updated PEA.

Tintina contracted Mike Lechner, P.Geo. to review all applicable geologic and analytical
data for the Lowry Middle Zone (MZ) with the goal of estimating potential mineral
resources. To that extent, Mr. Lechner used available drillhole data and various geologic
information to construct a three-dimensional block model. Wireframes representing a
copper-rich horizon were constructed by Tintina's technical staff and reviewed by

Mr. Lechner. Those wireframes were used to constrain the estimate of block grades.

A bulk density value of 3.18 g/cm3 based on 117 diamond core sample determinations
was used to tabulate tonnage. A cut-off grade of 1.6% copper was used to define
estimated Indicated mineral resources of 4,099,000 t with an average grade of 2.94%
copper, 0.10% cobalt, 0.006 g/t gold, and 15.1 g/t silver. Using the same cut-off grade,
there is an estimated undiluted Inferred resource of 801,000 t with an average grade of
2.58% copper, 0.10% cobalt, 0.008 g/t gold, and 14.1 g/t silver. The cut-off grade was
established by using a copper price of US$2.75/1b, a copper recovery of 81%, mining
costs of US$59/t, processing costs of US$16.00/t, and G&A costs of US$5.00/t. The
estimate of undiluted Lowry MZ Indicated mineral resources is tabulated in Table 1.6.
The estimate of undiluted Lowry MZ Inferred mineral resources is tabulated in Table 1.7.

Table 1.6 Undiluted Lowry MZ Indicated Resources

Resource Tonnes Cu Co Au Ag Cu Co Au Ag
Category ('000) = (%) (%) (g/t) (g/t) (Mlb) (Mib) (‘'0000z) (‘000 oz)

Indicated = 4,099 @ 2.94 0.10 0.006 15.1 266 9 0.8 1,990

Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.
Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.

Table 1.7 Undiluted Lowry MZ Inferred Resources

Resource Tonnes Cu Co Au Ag Cu Co Au Ag
Category ('000) = (%) (%) (g/t) (g/t)y (Mlb) (Mib) ('0000z) (‘000 oz)

Inferred 801 258 0.10 0.008 14.1 46 2 0.2 363

Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.
Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.

BLACK BUTTE TOTAL MINERAL RESOURCES

Table 1.8 and Table 1.9 shows undiluted Black Butte Measured and Indicated mineral
resources, and Inferred mineral resources, respectively, that are pertinent to this updated
PEA. The data shown in Table 1.8 and Table 1.9 do not include resources from the Lowry
MZ as it is not included in the economic analysis of this updated PEA.
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Table 1.8 Undiluted Black Butte Measured and Indicated Mineral Resources for
Updated PEA

Area/Resource Tonnes Cu Co Au Ag Cu Co Au Ag
Category ('000) (%) (%) g/t) (g/t)  (MIb)  (Mlb) ('0000z) (‘000 0z)
Johnny Lee UZ Measured 9,179 2.83 0.12 0.008 15.7 573 249 2.5 4,642
& Indicated
Johnny Lee LZ Indicated 2,387 6.40 0.03 0.304 45 | 337 1.7 23.3 345
Total Johnny Lee 11,566 3.57 0.10 0.069 134 910 26.6 25.8 4,987

Measured & Indicated

Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.
Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.

Table 1.9 Undiluted Black Butte Inferred Mineral Resources for Updated PEA
Area/Resource Tonnes = Cu Co Au Ag Cu Co Au Ag
Category ('000) (%) (%) (g/t) (g/t)  (MIb)  (Mlb) ('0000z) (‘000 oz)
Johnny Lee UZ Inferred 1,255 252  0.10 0.008 15.2 70 2.8 0.3 613
Johnny Lee LZ Inferred 205 5.33  0.03  0.207 4.1 24 0.1 1.4 27
Total Johnny Lee Inferred 1,460 291  0.09 0.036 13.6 94 2.9 1.7 640
Note: Mineral resources which are not mineral reserves do not have demonstrated economic viability.

Inferred mineral resources have a high degree of uncertainty as to their existence, and a great
uncertainty as to their economic and legal feasibility. It cannot be assumed that all or any part of
an Inferred resource will ever be upgraded to a higher category.

Table 1.10 and Table 1.11 tabulates the total Black Butte Measured+Indicated and
Inferred resources, respectively. The data shown in Table 1.10 and Table 1.11 contain
Lowry resources, which were not included in the economic analysis in this updated PEA.

Table 1.10 Total Undiluted Black Butte Measured and Indicated Mineral Resources
Area/Resource Tonnes = Cu Co Au Ag Cu Co Au Ag
Category ('000) (%) (%) g/t) (/v (Mib) (Mib) ('0000z) (‘000 oz)

Johnny Lee UZ 9,179 2.83 0.12 0.008 15.7 573 249 2.5 4,642
Measured & Indicated

Johnny Lee LZ Indicated 2,387 6.40 0.03 0.304 4.5 337 1.7 23.3 345
Lowry MZ Indicated 4,099 294 0.10 0.006 1541 266 9.0 0.8 1,990
Total Black Butte 15,665 3.40 0.10 0.053 139 1,176 35.6 26.6 6,977

Measured & Indicated

Table 1.11 Total Undiluted Black Butte Inferred Mineral Resources
Area/Resource Tonnes  Cu Co Au Ag Cu Co Au Ag
Category ('000) (%) (%) (g/t) (g/t)y (Mib) (Mib) ('0000z) (‘000 0z)
Johnny Lee UZ Inferred 1,255 252  0.10 0.008 15.2 70 2.8 0.3 613
Johnny Lee LZ Inferred 205 5.33 0.03 0.207 441 24 0.1 1.4 27
Lowry MZ Inferred 801 2.58 0.10 0.008 14.1 46 2.0 0.2 363
Total Black Butte Inferred 2,261 2.80 0.09 0.026 138 140 4.9 1.9 1,003
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1.10

The Johnny Lee UZ and Lowry MZ resources were tabulated using a copper cut-off grade
of 1.6%. The Johnny Lee LZ resource was tabulated using a 1.5% copper cut-off grade.

MINING

The Johnny Lee UZ and LZ will be accessed from a single portal, three main ramps, and
one decline. There will be six raises that reach the surface, which will provide secondary
egress and ventilation circuits. All personnel and materials will be transported through
the portal and down the decline to the working areas. All mineralized material and waste
will be trucked up the decline to stockpiles located on surface within 100 m of the portal.
Paste backfill will be pumped from the paste plant through a pipe that will extend from
the plant to the portal and down the decline to the working areas.

The drift-and-fill mining method was selected for the deposit due to the overall thinness
and shallow dip of the mineralized zones, and for flexibility in adapting to local variations.
Although the ground conditions may allow for larger stoping methods, the geometry of the
deposit was the controlling factor in selecting this method.

The mine life is estimated to be 12 years, including 1.5 years of pre-production
development and 10.5 years of production. Underground mine development will start at
the beginning of Year 1. All initial development will start underground from the pre-
existing exploration decline, approximately 1 km from the portal. Initial stope panel
development will begin in Q3 of Year 2, and the full production rate of 3,300 t/d will
begin in Q3 of Year 3.

Tintina supplied two block models that were used to estimate the mineralized material
contained in the mining shapes: one block model for the UZ and one block model for the
LZ. The two block models were used to estimate copper grades and rock densities.
Table 1.12 summarizes the subset of mineral resources contained in the mine plan by
mining area, and accounts for mining dilution and recovery assumptions. A nominal
1.9% copper cut-off grade was used for planning purposes.

Table 1.12 Subset of Mineral Resources in Mine Plan

In Mineral Resources
Stope In Dilution in Mine Plan*
In Cu Stope Mining Cu
Area/ Stope | Grade Cu Recovery = Dilution | Grade Cu Grade Cu

Class (‘o00t) (%) ('000 Ib) (%) (%) (%) '000 t (%) ('000 Ib)

Total Johnny Lee

Measured 2,252 = 291 144,418 98.0 10 1.30 2,452 2.75 148,551
Indicated 7,622 @ 3.50 587,593 98.0 10 1.21 8,299 3.27 598.011
Inferred 1,004  2.85 63,025 98.0 10 1.25 1,093 2.69 64,764

Note: *Dilution and mine losses applied.
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1.11

1.12

PROCESS

Tetra Tech designed a 3,300 t/d process plant for the Project to process sulphide
mineralization containing copper and associated cobalt and silver. The process plant will
operate in two 12-hour shifts per day, 365 d/a; the plant will process mineralized
material at a nominal annual rate of 1,204,500 t. The crushing plant availability will be
70%, and grinding and flotation plant availability will be 92%.

The mill feed will be crushed by a jaw crusher to 80% passing 125 mm, and then ground
to 80% passing 38 um in a SAG/ball mill/tower mill circuit. SAG mill discharge screen
oversize pebbles will be fed to a cone crusher. The ground material will be processed
using copper rougher flotation followed by copper rougher concentrate regrinding in
stirred mills; the reground copper rougher flotation concentrate will then be upgraded by
three stages of cleaner flotation. Copper rougher flotation tailings, together with the
copper cleaner scavenger flotation tailings, will be dewatered by thickening prior to being
delivered to the backfilling plant or to the TMF. The third cleaner flotation concentrate,
which will on average contain approximately 23.5% copper, will be thickened and then
pressure-filtered before it is shipped to smelters. The LOM average copper recovery is
estimated to be approximately 88.3%.

INFRASTRUCTURE

The Property is located in Meagher County, Montana, US, about 17 miles north of the
town of White Sulphur Springs. Figure 1.2 illustrates the overall Project site layout.
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Figure 1.2 General Arrangement Plan
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The Property is currently accessed by a 1.5-mile gravel road leading from US Highway 89,
an all-weather state-maintained highway. The gravel access road will require minimal
upgrading to service the mine.

The process or mill building will house the semi-autogenous grinding (SAG) mill, ball mill
and tower mill, rougher floation cells and cleaner floation columns, regrind area, reagent
area, concentrate surge tank, concentrate filter press, and laydown areas. There is a
mezzanine level above for the control room, offices, and electrical room. The tailings
thickener, concentrate thickener, and water services will be located immediately north of
the process building. A sprung structure housing the concentrate stockpile and load-out
will be located adjacent to the west side of the process plant. An optical fibre backbone
is included throughout the plant in order to provide a path for the data requirements for
voice, data, and control systems. A fibre backbone for a site ethernet-type system is
included to provide data and voice bandwidth.

The administrative building is a single-storey steel structure and will house the mine dry,
lockers, shower facilities, first aid and emergency vehicle parking, as well as office areas
for management, administrative, engineering, and geology personnel.

The maintenance/truck shop and warehouse (cold/warm) will house a wash bay, repair
bays, parts storage areas, welding area, machine shop, electrical room, mechanical
room, compressor room, and lube storage room. The facility will also house the
cold/warm storage warehouse and support warehouse and maintenance personnel. The
facility is designed to support both the mining haul fleet and the process plant fleet.

Fuel storage requirements for the mining equipment, process equipment, and ancillary
facilities will be supplied from above-ground diesel fuel tanks located near the truck
shop. A dedicated service truck will transport the fuel to the mining equipment and the
process plant fleet.

The assay laboratory will be a single-story modular building, complete with all equipment
required for metallurgical grade testing and control. The laboratory will also be equipped
with heating, ventilation, and air conditioning (HVAC) systems and chemical disposal
equipment.

1.12.1 TAILINGS MANAGEMENT FACILITY

The tailings management facility (TMF) is designed as a partially excavated impoundment
contained by an earthfill embankment and lined with a 100 mil high-density polyethylene
(HDPE) liner to minimize seepage from the facility. The TMF will store 5.92 Mt of tailings
(50% of total tailings production) over the mine life, with the remainder of the tailings
pumped back into the underground mine workings as backfill. The interior slopes of the
impoundment will be at a 3H:1V slope to facilitate liner installation. The downstream
slope of the final embankment will be constructed at a 2H:1V slope.

The embankment for the impoundment will be constructed in stages during operations in
order to limit capital costs and maintain an inherent flexibility to allow for variations in
operation and production throughout the life of the mine. The starter impoundment will
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be built to contain tailings and PAG waste rock for the first four years of the mine life. A
cut/fill approach will be utilized in the construction of the impoundment where excavated
soils will be used as embankment fill material.

Regional evaporation data indicates a surface water deficit will exist during operations.
An external water supply system will be constructed to provide water for the plant
systems and the supernatant pond, chiefly supplied from dewatering the mine. ltis
possible that ongoing dewatering of the mine may result in a water surplus, particularly
during the latter stages of the mine life. It is assumed that mine water inflows to the
Project components will exceed the consumption and losses; therefore, a water
treatment plant and disposal system may be required in the latter years of the LOM.

1.13 ENVIRONMENTAL

Tintina proposes to conduct advanced exploration of the Johnny Lee deposit through
development of an exploration adit decline in 2013, with subsequent permitting of full
scale mining operations by 2015. The Project is located in Meagher County, Montana,
17 miles north of White Sulphur Springs, in the headwaters of the Sheep Creek drainage.
The site ranges in elevation from 5,600 to 6,800 ft atop Black Butte. Timber-covered
hills surround grass and mountain sagebrush-covered valleys, which are used
predominantly for agricultural and recreational purposes. Annual precipitation averages
13"to 16".

Permits to mine this privately owned land will be issued by the Montana Department of
Environmental Quality (DEQ), following submittal of complete and compliant operating
plans, environmental baseline studies, and reclamation plans, and completion of an
Environmental Impact Statement (EIS) in compliance with the Montana Environmental
Policy Act (MEPA). In addition to a mine operating permit, the Project will likely require
permitting of power lines under the Major Facility Siting Act, a Surface Water Discharge
Permit, verification of water rights, an air quality permit, permits to modify streams in
compliance with the Montana Streambed Preservation Act (Section 310) and the US
Clean Water Act (Section 404) for wetlands, a Montana Hard Rock Impact Act permit to
manage socioeconomic impacts, and approval from the Montana State Historic
Preservation Office (SHPO). The environmental baseline review will consider resources
that may be affected by the proposed operations, including surface and groundwater,
geology/topography, rock/sediment, soil, wetlands, vegetation, fish and wildlife, and
historical/cultural resourcaseline studies have been initiated for water resources,
environmental geochemistry, soils, wetlands, vegetation, wiIdIi@d cultural resources,
with approximately two years of data collection completed. Key environmental issues for
the Project will be acid rock drainage and metal mobility risks to surface and groundwater
resources from waste rock and tailings, due to elevated sulphide content of ore-bearing
portions of the mineralized deposit, and management of water from underground
workings. Water treatment facilities are planned.
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1.14

1.14.1

CAPITAL AND OPERATING COSTS

CariTAL CosT

An initial capital cost of US$217.8 million is estimated for the Project (Table 1.13). All
currencies in this section are expressed in US dollars and an exchange rate of
Cdn$1.00=US$1.00 has been used throughout this updated PEA.

This estimate has been prepared in accordance with recommended practices of the
Association for the Advancement of Cost Engineering (AACE). It is a Class 5 estimate
(International Classification System) with an expected accuracy range of +40%.

Contributors to the estimate include:

o AMEC: underground mining and backfill
e Knight Piésold: tailings and reclaim, and water management

e Tintina: Owner’s costs.
This estimate is prepared with a base date of Q1 2013 and does not include any
escalation past this date. The quotations used in this estimate were obtained in
Q1 2013 and are budgetary and non-binding.

Budget quotations were obtained for all major equipment. The vendors provided

equipment prices, delivery lead times. For non-major equipment, costing is based on in-

house data or quotes from recent similar projects.

All equipment and material costs include Free Carrier (FCA) manufacturer plant Inco

terms 2000. Other costs such as spares, freight and initial fills will be covered separately

in the Indirects section of the estimate.

ESOURCES

Table 1.13 Capital Cost Summary

item Total Cost ($)
Direct Costs
Overall Site 2,790,724
Mine Capital 54,406,432
Mine Surface Facilities 12,017,674
Processing 52,218,559
Water Management (Knight Piésold) 11,069,469
Utilities 5,314,571
Buildings 8,242,691
Off-site Infrastructure 4,066,207
Plant Mobile Equipment 2,063,212
Subtotal 152,199,539

table continues...
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tem Total Cost ($)

Indirect Costs 26,567,854

Owner’s Costs 5,642,746

Contingency 33,342,538

Total Capital Costs 217,752,677
Note: Numbers may not add due to rounding.

1.14.2 OPERATING CoST
On site operating costs are estimated to be US$66.48/t milled including mining,
processing, G&A, and plant services. A total of 11,844,000 t mineralization from the
underground mine will be processed during the LOM based on the proposed mining
schedule. On average, the annual nominal process rate is approximately 1,204,500 t/a
or 3,300 t/d for 365 d/a. The unit cost is estimated based on the LOM average mill feed
rate. Table 1.14 summarizes the operating costs.
Table 1.14 Operating Cost Summary
Unit Operating Cost
Area (US$/t milled) at LOM
Mining* 45.83
Processing 15.83
Tailings Management 0.25
G&A 2.97
Plant Services 1.60
Total 66.48
Note: *Including backfill cost and mining electrical energy cost.
1.15 EconomIC ANALYSIS
Tetra Tech performed a base case, 100% equity, pre-tax economic analysis of the Project,
based on the following:
e price of copper - US$3.05/1b
e total LOM production of 11,844,000 t of mineralized material
o average grade of 3.11% copper and average process recovery of 88.3%
e total of 716,014,000 Ib of copper recovered over the 11-year LOM and
65,092,000 Ib of copper recovered per year
e LOM payable copper value of US$2,081,979,000 with an on-site operating cost
estimate of US$787,370,000 and a total LOM capital cost estimate of
US$346,007,000.
The resulting pre-tax discounted cash flow NPV at 8% is $217,926,000, the IRR is 30.5%,
and the payback period is 3.6 years.
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The resulting post-tax discounted cash flow NPV is 8% at $109,967,000, the IRR is
20.2%, and the payback period is 4.7 years.

In addition to the possible impact on overall economics that could result from variations in
process recovery or mineralized material grades, sensitivity analyses show that the Project
economics are particularly sensitive to changes in copper price with lesser influence from
operating and capital costs. It is apparent that the copper price would have a very
significant impact on profitability of the Project.

This updated PEA is preliminary in nature and includes Inferred mineral resources that
are considered too speculative geologically to have the economic considerations applied
to them that would enable them to be categorized as mineral reserves. Furthermore,
there is no certainty that the preliminary economic assessment will be realized. Mineral
resources that are not mineral reserves do not have demonstrated economic viability.

1.16 PROJECT DEVELOPMENT

It is estimated that the Project will take approximately 15 to 18 months of construction
activities to complete.

1.17 OPPORTUNITIES AND RECOMMENDATIONS

Based on the work carried out in this updated PEA and the resultant economic
evaluation, Tetra Tech recommends that Tintina continue investigating the Property and
proceed to the next phase of study to further assess the economic viability of the Project.

Detailed opportunities and recommendations are provided in Section 26.0 of this
technical report, along with the associated costs.
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2.0 INTRODUCTION

RESOURCES

Tetra Tech was commissioned by Tintina to complete a technical report on the Project.
Tetra Tech has prepared this report in accordance with guidelines provided in NI 43-101
Standards of Disclosure for Mineral Projects.

The objectives of the report are to:

prepare a technical report on the Project in accordance with NI 43-101

summarize land tenures, exploration history, and drilling

generate a resource estimate on the Johnny Lee deposit

provide a PEA of the Project based on an economic evaluation for processing at
a maximum rate of 3,300 t/d and to assist Tintina with the Project development

provide recommendations and budget for additional work on the Property.

A summary of qualified persons (QPs) responsible for each section of this report is
provided in Table 2.1. The following QPs completed a site visit of the Property:

Ken Brouwer, P.Eng. completed a site visit on February 1, 2011.

Lisa Kirk, P.G. completed a site visit on October 27, 2011.

Michael Lechner, P.Geo. completed a site visit on September 20, 2011.

Table 2.1 Summary of QPs
Report Section Company QP
1.0 Summary All Sign-off by Section
2.0 Introduction Tetra Tech Andrea Cade, P.Geo.
3.0 Reliance on Other Experts Tetra Tech Andrea Cade, P.Geo.
4.0 Property Description and Location RMI Michael J. Lechner, P.Geo.
5.0  Accessibility, Climate, Local Resources, RMI Michael J. Lechner, P.Geo.
Infrastructure, and Physiography

6.0 History RMI Michael J. Lechner, P.Geo.
7.0 Geological Setting and Mineralization RMI Michael J. Lechner, P.Geo.
8.0 Deposit Types RMI Michael J. Lechner, P.Geo.
9.0 Exploration RMI Michael J. Lechner, P.Geo.
10.0 Drilling RMI Michael J. Lechner, P.Geo.
11.0 Sample Preparation, Analyses, and Security RMI Michael J. Lechner, P.Geo.
12.0 Data Verification RMI Michael J. Lechner, P.Geo.

table continues...
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Report Section Company QP
24.0 Other Relevant Data and Information Tetra Tech Andrea Cade, P.Geo.
25.0 Interpretation and Conclusions All Sign-off by Section
26.0 Recommendations All Sign-off by Section
27.0 References All Sign-off by Section
28.0 Certificates of Qualified Persons All Sign-off by Section
2.1 INFORMATION AND DATA SOURCES

A complete of references is provided in Section 27.0.
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3.0 RELIANCE ON OTHER EXPERTS

Tetra Tech has reviewed and analyzed data and reports provided by Tintina Resources,
together with publicly available data, and has drawn its own conclusions augmented by
direct field examination.

Tetra Tech has not independently verified the legal status or ownership of the mineral
properties or underlying lease option agreements. Tetra Tech is relying on Tintina
regarding statements about the validity of the Property position.

The QPs who prepared this report relied upon information provided by the following
experts who are not QPs:

Mr. Don (“Fess”) Foster, an exploration/mining permit specialist has been relied
on for advice on matters relating to general permitting trends in Section 4.0.

Mr. Allan R. Kirk, Principal Geologist, Geomin Resources, Inc., has been relied on
for review of permitting requirements and land position, general environmental
information in Section 20.0.

Mr. William Thompson, Principal Hydrogeologist, Hydrometrics, has been relied
on for hydrogeology and water quality data in Section 20.0.

Mr. Shane Matolyak, Environmental Scientist, Tetra Tech, has been relied on for
soil surveys/land application baseline characterization in Section 20.0.

Dr. Joe Elliott, independent Wildlife Biologist has been relied on for matters
relating to wildlife biology in Section 20.0.

PricewaterhouseCoopers LLP (PwC), has been relied on for advice concerning
tax matters relevant to the technical report. The reliance is based on a letter to
Tintina entitled “Assistance with the calculation and review of the income and
mineral tax portions of the economic analysis prepared by Tetra Tech Wardrop
(“Tetra Tech”) in connection with the Preliminary Economic Assessment Report
(the “Report”) on Tintina Resources Inc.’s (“Tintina”) Black Butte Project (the
“Project”)” and dated July 10, 2013. Sabry Abdel Hafez, Ph.D., P.Eng. has relied
entirely on this letter for disclosure contained in Section 22.0. Sabry Abdel
Hafez, Ph.D., P.Eng. believes that it is reasonable to rely on PwC, based on the
assumption that PwC staff have the necessary education, professional
designations, and relevant experience in tax matters relevant to the technical
report.
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4.0 PROPERTY DESCRIPTION AND LOCATION

The Project is located in Meagher County, Montana, approximately 17 miles north of the
town of White Sulphur Springs, as shown in Figure 4.1.

Figure 4.1 General Location Map
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Tintina's land holdings are located in sections 23, 24, 25, 26, 28, 32, 33, 34, 35, and
36, Township 12 North, Range 6 East, sections 19, 29, 30, 31, and 32, Township 12
North, Range 7 East, sections 1, 2, 3,4, 6, 7, 10, 11, 12, and 13 Township 11 North,
Range 6 East, sections 5, 6, 7, 8, and 18 Township 11 North, Range 7 East, and section
1 and 12, Township 11 North, Range 5 East.

The Property consists of three tracts of fee-simple lands totalling 7,684.28 ac and 239
unpatented lode mining claims on US Forest Service lands totalling approximately
4,541 ac. For Tract 1 (named for purposes of this description only), the Bar Z Ranch
controls 100% surface and three members of the Hanson family share equal interest in
100% of the mineral interest. For Tract 2, Mrs. Rose |. Holmstrom, a local rancher,
controls 100% of both surface and mineral interests. For Tract 3, Steve Buckingham, a
local rancher, controls 100% of the surface rights and shares equal interest in the
mineral interests with two siblings. The 56 mining claims (named the SB claims) were
staked by Tintina Alaska Exploration Inc., a wholly owned subsidiary of Tintina Resources,
Inc., in November 2010 for a total of approximately 1,064 ac. An additional 183 BSP
claims were staked by Tintina Alaska Exploration Inc. in the spring of 2011 and total
approximately 3,477 ac.

Tract 1, for which Tintina has one surface lease and three mineral leases, consists of
2,594.28 ac of surface 100% owned by Bar Z Ranch, and includes the surface over
2,555 mineral acres covered by three mining leases with the Hanson family, each of
whom own one third of the mineral interest. The additional 39.28 ac covered by the
surface lease consists of two patented mining claims, the Copper Hill (Mineral Survey
#10311) and Rio Tinto (Mineral Survey #10304). The mineral rights for these two claims
are owned by another party with whom Tintina has no agreement. The surface lease
requires lease payments of $50,000 on signing (May 2, 2010) and on each of the first
four anniversary dates. Payments on the fifth anniversary date and each anniversary
date thereafter are $75,000.

Each of the three mining leases for Tract 1 requires advance minimum royalty payments
of $16,150 on signing (May 2, 2010) and on the first and second anniversaries, $32,300
on the third anniversary, $48,450 on the fourth anniversary $64,600 on each
anniversary thereafter through the term of the lease.

The term is for 30 years and is renewable for subsequent periods of 10 years each. The
combined mineral interest has a net smelter return (NSR) of 5%, with an option to buy
this down to a 2% NSR for $5,000,000, thereby reducing each mineral lessors royalty to
0.6666% NSR in return for a payment of $1,666,666. Exercising the buy down option
eliminates further advance minimum royalty payments.

Tract 2 consists of 2,120 ac and is subject to a single mining lease with Mrs. Rose I.
Holmstrom for 100% surface and 100% mineral interest. The agreement requires
advance minimum royalty payments of $40,195 on signing (May 2, 2010) and on the
first and second anniversaries, $80,411 on the third anniversary, $120,607 on the
fourth anniversary, and $160,802 on each anniversary thereafter through the term of the
lease. The term is for 30 years and is renewable for subsequent periods of 10 years
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each. The agreement has a 5% NSR with an option to buy this down to a 2% NSR for
$5,000,000.

Tract 3 consists of 2,970 ac and is subject to a single mining lease with Mr. Steve
Buckingham, 100% surface owner and one-third mineral owner, and his two siblings,
Kathy Johnston and Marilyn Bodell, each one-third mineral owners. The agreement
requires advance minimum royalty payments of $5,000 on signing, $15,000 on or before
six months after signing, $20,000 on or before the first and second anniversaries,
$25,000 on or before the third through fifth anniversaries, $30,000 on or before the
sixth through eighth anniversaries, $35,000 on or before the ninth through eleventh
anniversaries, $40,000 on or before the twelfth through fourteenth anniversaries, and
$50,000 per annum through the remainder of the lease term or until commercial
production. The agreement has a term of 30 years and a 5% NSR, which can be bought
down to 2% NSR for a payment of $5,000,000.

The mineral owners warrant that there are no prior or underlying agreements
encumbering the above described surface and mineral interest. All agreements stipulate
underground mining only.

Property boundaries for Tracts 1, 2, and 3 are based on the government-surveyed
meridian, section, township, and range system marked at section corners and some one-
quarter section corners with permanent brass cap markers. Ranch owners generally
align fences along property boundaries based on these survey markers.

There are no accessible mine workings on the Property, only shallow prospect pits and a
caved 70 ft deep shaft (Section 6.0). The location of mineralized zones and resources is
shown in Figure 4.2. None of these zones have been developed.

Table 4.1 lists the SB unpatented claims and Table 4.2 lists the BSP unpatented claims.

There are no recognized significant environmental liabilities on the Property. Sheep
Creek supports livestock and irrigation, as well as fisheries, and mine development on
the Property must protect in-stream flow and water quality. Permitting for exploration
and development drilling is granted by the Montana DEQ, and the necessary permits for
such drilling have been granted to Tintina.
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Table 4.1 SB Unpatented Claim List
Recorded

Claim Section, Document BLM Serial Claim Recorded BLM Serial
Name @ Township, Range Number Number Name Section, Township, Range Document Number
SB-1 S$32,T12N,R6E | 137906  MMC-223234 | SB-29 S 32, T12N, R6E 137934 = MMC-223262
SB-2 S32,T12N,R6E = 137907 MMC-223235 | SB-30 S 32, T12N, R6E 137935  MMC-223263
SB-3 S32,T12N,R6E = 137908 MMC-223236 | SB-31 S 32, T12N, R6E 137936 = MMC-223264
SB-4 S32,T12N,R6E = 137909  MMC-223237 | SB-32 S 32, T12N, R6E 137937  MMC-223265
SB-5 S32,T12N,R6E = 137910 MMC-223238 | SB-33 S5, T12N, R6E; S 32, T12N, R6E | 137938 @ MMC-223266
SB-6 S$32,T12N,R6E = 137911  MMC-223239 | SB-34 S5, T12N, R6E; S 32, T12N,R6E | 137939  MMC-223267
SB-7 S$32,T12N,R6E = 137912 MMC-223240 | SB-35 S5,T12N, R6E; S 32, T12N, R6E & 137940 MMC-223268
SB-8 S$32,T12N,R6E = 137913 MMC-223241 | SB-36 S 5,T12N, R6E; S 32, T12N, R6E = 137941  MMC-223269
SB-9 S$32,T12N,R6E | 137914  MMC-223242 | SB-37 S 28, T12N, R6E 137942 = MMC-223270
SB-10 = S32,T12N,R6E = 137915 MMC-223243 | SB-38 S 28, T12N, R6E 137943  MMC-223271
SB-11 S 32,T12N,R6E = 137916  MMC-223244 | SB-39 S 28, T12N, R6E 137944  MMC-223272
SB-12 S 32,T12N,R6E = 137917 MMC-223245 | SB-40 S 28, T12N, R6E 137945  MMC-223273
SB-13 = S32,T12N,R6E = 137918 MMC-223246 | SB-41 S 28, T12N, R6E 137946 = MMC-223274
SB-14 S 32,T12N,R6E | 137919 MMC-223247 | SB-42 S 28, T12N, R6E 137947 = MMC-223275
SB-15 S 32,T12N,R6E | 137920 MMC-223248 | SB-43 S 34, T12N, R6E 137948  MMC-223276
SB-16 S 32,T12N,R6E = 137921  MMC-223249 | SB-44 S 34, T12N, R6E 137949  MMC-223277
SB-17 S 32,T12N,R6E = 137922  MMC-223250 | SB-45 S 34, T12N, R6E 137950  MMC-223278
SB-18 = S32,T12N,R6E = 137923 MMC-223251 | SB-46 S 34, T12N, R6E 137951 = MMC-223279
SB-19 S 32,T12N,R6E | 137924  MMC-223252 | SB-47 S 34, T12N, R6E 137952 = MMC-223280
SB-20 S 32,T12N,R6E = 137925 MMC-223253 | SB-48 S 34, T12N, R6E 137953  MMC-223281
SB-21 S32,T12N,R6E = 137926  MMC-223254 | SB-49 S 34, T12N, R6E 137954  MMC-223282
SB-22 = S32,T12N,R6E = 137927  MMC-223255 | SB-50 S 34, T12N, R6E 137955 = MMC-223283
SB-23 S32,T12N,R6E = 137928  MMC-223256 | SB-51 S 34, T12N, R6E;S 3, T11N,RGE | 137956 @ MMC-223284

table continues...
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Recorded
Claim Section, Document BLM Serial Claim Recorded BLM Serial
Name = Township, Range Number Number Name Section, Township, Range Document Number

SB-24 S32,T12N,RG6E | 137929  MMC-223257 | SB-52 S 34,T12N,R6E;S 3, T11N,R6E = 137957  MMC-223285
SB-25 S32,T12N,R6E = 137930 MMC-223258 | SB-53 | S 34, T12N,R6E;S 3, T11N,RGE | 137958  MMC-223286
SB-26 S32,T12N,R6E = 137931  MMC-223259 | SB-54 S 34, T12N, R6GE;S 3, T11N,RGE | 137959  MMC-223287

SB-27 S32,T12N,R6E = 137932  MMC-223260 | SB-55 S 34, T12N, R6E 137960  MMC-223288
SB-28 S32,T12N,R6E = 137933 MMC-223261 | SB-56 S 28, T12N, R6E 137961  MMC-223289
Table 4.2 BSP Unpatented Claim List
Recorded Recorded
Claim Document BLM Serial Claim Section, Township, Document BLM Serial
Name Section, Township, Range Number Number Name Range Number Number
BSP-1 S 4&5, T11N, R6E; S 32&33, T12N, R6E 138254 MMC-223580 BSP-51 S 3, T11N, R6E 138304 MMC-223630
BSP-2 S 4&5, T11N, R6E 138255 MMC-223581 BSP-52 S 3&10, T11N, R6E 138305 MMC-223631
BSP-3 S 4,T11N, R6E; S 33, T12N, R6E 138256 MMC-223582 BSP-53 S 3, T11N, R6E 138306 MMC-223632
BSP-4 S 4,T11N, R6E 138257 MMC-223583 BSP-54 S 3&10, T11N, R6E 138307 MMC-223633
BSP-5 S 4,T11N, R6E; S 33, T12N, R6E 138258 MMC-223584 BSP-55 S 2&3, T11N, R6E 138308 MMC-223634
BSP-6 S 4,T11N, R6E 138259 MMC-223585 BSP-56 S 2, T11N, R6E 138309 MMC-223635
BSP-7 S 4,T11N, R6E 138260 MMC-223586 BSP-57 S 2, T11N, R6E 138310 MMC-223636
BSP-8 S 4,T11N, R6E 138261 MMC-223587 BSP-58 S 2, T11N, R6E 138311 MMC-223637
BSP-9 S 4,T11N, R6E 138262 MMC-223588 BSP-59 S 2,T11N, R6E 138312 MMC-223638
BSP-10 S 4,T11N, R6E 138263 MMC-223589 BSP-60 S 2,T11N, R6E 138313 MMC-223639
BSP-11 S 4,T11N, R6E 138264 MMC-223590 BSP-61 S 2, T11N, R6E 138314 MMC-223640
BSP-12 S 4,T11N, R6E 138265 MMC-223591 BSP-62 S 2, T11N, R6E 138315 MMC-223641
BSP-13 S 4,T11N, R6E 138266 MMC-223592 BSP-63 S 2,T11N, R6E 138316 MMC-223642
table continues...
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Recorded Recorded
Claim Document BLM Serial Claim Section, Township, Document BLM Serial
Name Section, Township, Range Number Number Name Range Number Number
BSP-14 S 4,T11N, R6E 138267 MMC-223593 BSP-64 S 10&11, T11N, R6E 138317 MMC-223643
BSP-15 S 4,T11N, R6E 138268 MMC-223594 BSP-65 S 2,3,10&11, T11N, R6E 138318 MMC-223644
BSP-16 S 4,T11N, R6E 138269 MMC-223595 BSP-66 S 11, T11N, R6E 138319 MMC-223645
BSP-17 S 4,T11N, R6E 138270 MMC-223596 BSP-67 S 2&11, T11N, R6E 138320 MMC-223646
BSP-18 S 4,T11N, R6E 138271 MMC-223597 BSP-68 S 11, T11N, R6E 138321 MMC-223647
BSP-19 S 3, T11N, R6E 138272 MMC-223598 BSP-69 S 2&11, T11N, R6E 138322 MMC-223648
BSP-20 S 3, T11N, R6E 138273 MMC-223599 BSP-70 S 11, T11N, R6E 138323 MMC-223649
BSP-21 S 3, T11N, R6E 138274 MMC-223600 BSP-71 S 2&11, T11N, R6E 138324 MMC-223650
BSP-22 S 3, T11N, R6E 138275 MMC-223601 BSP-72 S 11, T11N, R6E 138325 MMC-223651
BSP-23 S 3, T11N, R6E 138276 MMC-223602 BSP-73 S 2&11, T11N, R6E 138326 MMC-223652
BSP-24 S 3, T11N, R6E 138277 MMC-223603 BSP-74 S 11, T11N, R6E 138327 MMC-223653
BSP-25 S 3, T11N, R6E 138278 MMC-223604 BSP-75 S 2&11, T11N, R6E 138328 MMC-223654
BSP-26 S 3, T11N, R6E 138279 MMC-223605 BSP-76 S 11, T11N, R6E 138329 MMC-223655
BSP-27 S 3, T11N, R6E 138280 MMC-223606 BSP-77 S 2&11, T11N, R6E 138330 MMC-223656
BSP-28 S 3, T11N, R6E 138281 MMC-223607 BSP-78 S 11, T11N, R6E 138331 MMC-223657
BSP-29 S 3, T11N, R6E 138282 MMC-223608 BSP-79 S 2&11, T11N, R6E 138332 MMC-223658
BSP-30 S 3, T11N, R6E 138283 MMC-223609 BSP-80 S 11, T11N, R6E 138333 MMC-223659
BSP-31 S 3, T11N, R6E 138284 MMC-223610 BSP-81 S 2&11, T11N, R6E 138334 MMC-223660
BSP-32 S 3, T11N, R6E 138285 MMC-223611 BSP-82 S 11&12, T11N, R6E 138335 MMC-223661
BSP-33 S 3, T11N, R6E 138286 MMC-223612 BSP-83 S$1,2,11&12, T11N, R6E 138336 MMC-223662
BSP-34 S 3, T11N, R6E 138287 MMC-223613 BSP-84 S 12, T11N, R6E 138337 MMC-223663
BSP-35 S 3, T11N, R6E 138288 MMC-223614 BSP-85 S 1&12, T11N, R6E 138338 MMC-223664
BSP-36 S 3, T11N, R6E 138289 MMC-223615 BSP-86 S 12, T11N, R6E 138339 MMC-223665
BSP-37 S 3, T11N, R6E 138290 MMC-223616 BSP-87 S 1&12, T11N, R6E 138340 MMC-223666
BSP-38 S 3,9&10, T11N, R6E 138291 MMC-223617 BSP-88 S 12, T11N, R6E 138341 MMC-223667
table continues...
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Recorded Recorded
Claim Document BLM Serial Claim Section, Township, Document BLM Serial
Name Section, Township, Range Number Number Name Range Number Number
BSP-39 S 3, T11N, R6E 138292 MMC-223618 BSP-89 S 1&12, T11N, R6E 138342 MMC-223668
BSP-40 S 3&10, T11N, R6E 138293 MMC-223619 BSP-90 S 12, T11N, R6E 138343 MMC-223669
BSP-41 S 3, T11N, R6E 138294 MMC-223620 BSP-91 S 1&12, T11N, R6E 138344 MMC-223670
BSP-42 S 3, T11N, R6E 138295 MMC-223621 BSP-92 S 12, T11N, R6E 138345 MMC-223671
BSP-43 S 3, T11N, R6E 138296 MMC-223622 BSP-93 S 1&12, T11N, R6E 138346 MMC-223672
BSP-44 S 3&10, T11N, R6E 138297 MMC-223623 BSP-94 S 12, T11N, R6E 138347 MMC-223673
BSP-45 S 3, T11N, R6E 138298 MMC-223624 BSP-95 S 1&12, T11N, R6E 138348 MMC-223674
BSP-46 S 3&10, T11N, R6E 138299 MMC-223625 BSP-96 S 12, T11N, R6E 138349 MMC-223675
BSP-47 S 3, T11N, R6E 138300 MMC-223626 BSP-97 S 1&12, T11N, R6E 138350 MMC-223676
BSP-48 S 3&10, T11N, R6E 138301 MMC-223627 BSP-98 S 12, T11N, R6E 138351 MMC-223677
BSP-49 S 3, T11N, R6E 138302 MMC-223628 BSP-99 S 1&12, T11N, R6E 138352 MMC-223678
BSP-50 S 3&10, T11N, R6E 138303 MMC-223629 | BSP-100 S 7,T11N, R7E 138353 MMC-223679
BSP-101 S 6&7, T11N, R7E 138354 MMC-223680 | BSP-151 S 7,T11N, R7E 138404 MMC-223730
BSP-102 S 7,T11N, R7E 138355 MMC-223681 | BSP-152 $7,8,17&18, T11N, R7E 138405 MMC-223731
BSP-103 S 6&7, T11N, R7E 138356 MMC-223682 | BSP-153 S 7&8, T11N, R7E 138406 MMC-223732
BSP-104 S 7,T11IN, R7E 138357 MMC-223683 | BSP-154 S 6, T11N, R7E 138407 MMC-223733
BSP-105 S 6&7, T11N, R7E 138358 MMC-223684 | BSP-155 S 6, T11N, R7E 138408 MMC-223734
BSP-106 S 7,T11N, R7E 138359 MMC-223685 | BSP-156 S 6, T11N, R7E 138409 MMC-223735
BSP-107 S 6&7, T11N, R7E 138360 MMC-223686 | BSP-157 S 6, T11N, R7E 138410 MMC-223736
BSP-108 S 7,T11IN, R7E 138361 MMC-223687 | BSP-158 S 6, T11N, R7E 138411 MMC-223737
BSP-109 S 6&7, T11N, R7E 138362 MMC-223688 | BSP-159 S 6, T11N, R7E 138412 MMC-223738
BSP-110 S 7,T11N, R7E 138363 MMC-223689 | BSP-160 S 6, T11N, R7E 138413 MMC-223739
BSP-111 S 6&7, T11N, R7E 138364 MMC-223690 | BSP-161 S 6, T11N, R7E 138414 MMC-223740
BSP-112 S 7,T11IN, R7E 138365 MMC-223691 | BSP-162 S 6, T11N, R7E 138415 MMC-223741
BSP-113 S 6&7, T11N, R7E 138366 MMC-223692 | BSP-163 S 6, T11N, R7E 138416 MMC-223742
table continues...
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Recorded Recorded
Claim Document BLM Serial Claim Section, Township, Document BLM Serial
Name Section, Township, Range Number Number Name Range Number Number

BSP-114 S 7,T11N, R7E 138367 MMC-223693 | BSP-164 S 6, T11N, R7E 138417 MMC-223743
BSP-115 S 6&7, T11N, R7E 138368 MMC-223694 | BSP-165 S 6, T11N, R7E 138418 MMC-223744
BSP-116 S 7&8, T11N, R7E 138369 MMC-223695 | BSP-166 S 6, T11N, R7E 138419 MMC-223745
BSP-117 S 5,6,7&8, T11N, R7E 138370 MMC-223696 | BSP-167 S 6, T11N, R7E 138420 MMC-223746
BSP-118 S$11,12,13&14, T11N, R6E 138371 MMC-223697 | BSP-168 S 6, T11N, R7E 138421 MMC-223747
BSP-119 S 11&12, T11N, R6E 138372 MMC-223698 | BSP-169 S 6, T11N, R7E 138422 MMC-223748
BSP-120 S 12&13, T11N, R6E 138373 MMC-223699 | BSP-170 S 5&6, T11N, R7E 138423 MMC-223749
BSP-121 S 12, T11N, R6E 138374 MMC-223700 | BSP-171 S 6, T11N, R7E 138424 MMC-223750
BSP-122 S 12&13, T11N, R6E 138375 MMC-223701 | BSP-172 S 1&6, T11N, R7E 138425 MMC-223751
BSP-123 S 12, T11N, R6E 138376 MMC-223702 | BSP-173 S 1&6, T11N, R7E 138426 MMC-223752
BSP-124 S 12&13, T11N, R6E 138377 MMC-223703 | BSP-174 S 6, T11N, R7E 138427 MMC-223753
BSP-125 S 12, T11N, R6E 138378 MMC-223704 | BSP-175 S 6, T11N, R7E 138428 MMC-223754
BSP-126 S 12&13, T11N, R6E 138379 MMC-223705 | BSP-176 S 6, T11N, R7E 138429 MMC-223755
BSP-127 S 12, T11N, R6E 138380 MMC-223706 | BSP-177 S 6, T11N, R7E 138430 MMC-223756
BSP-128 S 12&13, T11N, R6E 138381 MMC-223707 | BSP-178 S 6, T11N, R7E 138431 MMC-223757
BSP-129 S 12, T11N, R6E 138382 MMC-223708 | BSP-179 S 6, T11N, R7E 138432 MMC-223758
BSP-130 S 12&13, T11N, R6E 138383 MMC-223709 | BSP-180 S 6, T11N, R7E 138433 MMC-223759
BSP-131 S 12, T11N, R6E 138384 MMC-223710 | BSP-181 S 6, T11N, R7E 138434 MMC-223760
BSP-132 S 12&13, T11N, R6E 138385 MMC-223711 | BSP-182 S 6, T11N, R7E 138435 MMC-223761
BSP-133 S 12, T11N, R6E 138386 MMC-223712 | BSP-183 S 6, T11N, R7E 138436 MMC-223762
BSP-134 S 12&13, T11N, R6E 138387 MMC-223713 table continues...
BSP-135 S 7,T11N, R7E 138388 MMC-223714

BSP-136 S 7&18, T11N, R7E 138389 MMC-223715

BSP-137 S 7,T11IN, R7E 138390 MMC-223716

BSP-138 S 7&18, T11N, R7E 138391 MMC-223717
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Recorded Recorded
Claim Document BLM Serial Claim Section, Township, Document BLM Serial
Name Section, Township, Range Number Number Name Range Number Number
BSP-139 S 7,T11N, R7E 138392 MMC-223718
BSP-140 S 7&18, T11N, R7E 138393 MMC-223719
BSP-141 S 7,T11N, R7E 138394 MMC-223720
BSP-142 S 7&18, T11N, R7E 138395 MMC-223721
BSP-143 S 7,T11IN, R7E 138396 MMC-223722
BSP-144 S 7&18, T11N, R7E 138397 MMC-223723
BSP-145 S 7,T11N, R7E 138398 MMC-223724
BSP-146 S 7&18, T11N, R7E 138399 MMC-223725
BSP-147 S 7,T11IN, R7E 138400 MMC-223726
BSP-148 S 7&18, T11N, R7E 138401 MMC-223727
BSP-149 S 7,T11N, R7E 138402 MMC-223728
BSP-150 S 7&18, T11N, R7E 138403 MMC-223729
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Figure 4.2 Tintina Land Position
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5.0 ACCESSIBILITY, CLIMATE, LOCAL
RESOURCES, INFRASTRUCTURE AND
PHYSIOGRAPHY

Elevations in the resource area range from 1,700 to 1,850 masl and the topography
consists of gently rolling hills and valleys. Timber cover consists of primarily Douglas fir
on north-facing slopes, grass and mountain sagebrush cover on valley floors and draws,
and open to partly timbered ridge tops. Timber covers approximately 10% of the
resource area.

The Property can be accessed by 1.5 miles of gravelled maintained fair-weather county
road that branches from US Highway 89, an all-weather state-maintained highway. US
Highway 89 connects the Property area with White Sulphur Springs, Montana, which lies
17 miles south of the Project and has a population of approximately 984. This is the
county seat of Meagher County that includes the Project area and has a population of
1,908. Along US Highway 89 north of the Project area in neighbouring Cascade County
are the communities of Belt, which has a population of 633 and lies 80 km from the
nearest railhead to the Property, and Great Falls, which has a population of 56,690 and
an international airport, and is 132 km from the Property.

Agriculture drives the local economy, and most agricultural operations specialize in cattle
ranching with minor grain and hay production. The region has high quality hunting and
fishing, and some locals have outfitting businesses for both big game and for fishing,
including some that primarily utilize the Sheep Creek drainage. The few small logging
operations in the area haul logs to mills outside the valley, often as far as 325 km away.
The local sawmill closed 25 years ago after a lifespan of about 30 years.

The climate is typical of uplands in central Montana with moderate summers and cold
winters. The average daily minimum and maximum temperatures for White Sulphur
Springs (elevation 1,609 masl) are -12 to 0°C in January, -2 to 12°C in April, 8to 27°C
in July; and -1 to 14°C in October. Temperature extremes can reach below -50°C in
winter and more than 38°C in summer. The average annual precipitation at White
Sulphur Springs is approximately 335 mm. The Property lies between an elevation of
1,700 and 1,850 masl, and is located in the Little Belt Mountains, resulting in cooler
temperatures and higher precipitation than those recorded at White Sulphur Springs. In
spite of the severe winter conditions, the proximity to the highway and the well-kept
branch roads make it possible to carry out drilling programs on the Property throughout
the winter months.

Power is available from the local grid, and a 100 kV power line passes across US Highway
89, 16.9 km straight line distance north of the Project (by road) and 21.7 km by highway.
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Electrical power lines of a scale appropriate for domestic use service the ranch buildings
on the Property.

Water rights for surface water are held by the lessors of the mining leases and this water
is available for Tintina’s use. Groundwater is abundant, resulting in some artesian flows
in the Sheep Creek valley.

The leased property has ample room outside the Sheep Creek valley bottom for a
processing plant, mine waste, and tailings, well away from active waterways.

The small population of the local community requires that skilled mining personnel must
come from other areas. Because a number of underground mining operations are active
within the Montana and Idaho region, some skilled miners will likely be available.
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6.0 HISTORY

Tract 1 (Hanson/Bar Z lease), Tract 2 (Holmstrom lease), and Tract 3 (Buckingham lease,
Section 4.0) are ranch properties that were initially homestead properties and railroad
lands, consolidated over time into the fee simple tracts now under lease to Tintina,
complete with mineral rights. The same ranching families have controlled each tract
throughout all exploration activities on them to date.

Weed (1899) documents the first work on the Property and notes that Messrs. Weir and
Tyler, local hay ranchers, located claims on copper-stained quartzite at the Virginia Mine
and by 1894 had a 70 ft shaft with a 30 ft drift that exposed only oxidized copper
mineralization. This location lies approximately 500 m west of the present resource area
and is on the Holmstrom lease. A homesteader, John Lee, settled on the Property
(E2SW4 and W2SEA4 of section 24, T. 12 N., R.6 E.) in 1906. In 1910, Mr. Lee sunk a
shaft, likely less than 50 ft in depth, on the copper-bearing gossan near the earlier
workings and continued to work through at least 1922 (Hanson family, pers. comm.).
Based on material on the dump, Mr. Lee’s workings only encountered unoxidized copper
mineralized material. His cabin and outbuildings lay above the copper resource where
Tintina’s work is now focused. Tintina has recognized the efforts of Mr. Lee by naming
the resources below his workings, the “Johnny Lee Deposit”.

During the first half of the twentieth century, interest focused on extensive gossans
developed on Iron Butte area between Butte Creek and Sheep Creek (Goodspeed 1945;
Roby 1950). This work resulted in the surveying and patenting of a number of patented
claims, both inside and adjacent to the Hanson/Bar Z Ranch lease. Work focused on iron
potential in the area. The few prospect pits and small adits that were excavated did not
penetrate the redox boundary into sulphide-bearing rock.

Cominco American Inc. (CAl) carried out the first modern exploration work on the
Property. CAl leased Tract 1 and Tract 3 (Section 4.0) in 1977. Exxon Minerals leased
Tract 2 in 1981, and joint ventured it to CAl in late 1984, after which CAIl purchased
Exxon’s remaining interest. CAl joint ventured the entire Property to Utah International
Inc. (Ull) in 1985, and then Ull was subsequently taken over by BHP Billiton Ltd. (BHP).
Ull/BHP operated the joint venture through early 1988 and earned their 50% interest, at
which time operatorship reverted back to CAl. Within the next two years, CAl purchased
BHP’s interest in the Property and regained 100% control with no retained royalties or
back-in rights. CAl dropped the leases in the mid-1990s. No other companies have
worked on either tract. CAl drilled their first two holes in 1977 and 1978 on Tract 3, then
CAIl/BHP drilled a third hole in 1987, and CAl completed a fourth hole on this lease in
1990. Figure 6.1 shows the location of historical drilling with respect to the Johnny Lee
and Lowry deposit outlines along the colour-coded Tintina land holdings.
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Figure 6.1 Historical Drillhole Locations and Tintina Land Holdings
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CAl completed the first hole in the resource area, DDH SC-8, on Tract 1 in 1981.

DDH SCC-17, the first drillhole to encounter significant copper, was drilled on Tract 2 in
1985. This was the second hole drilled during the CAl/Ull joint venture and it
encountered 6.7 m with 2.8% copper and 0.19% cobalt in an Upper Sulphide Zone (USZ)
(now called the Johnny Lee UZ) and 4.3 m of 4.1% copper in a Lower Sulphide Zone (LSZ)
(now called the Johnny Lee LZ). Following this, an intensive drilling program over the next
four years further outlined the two shallowly dipping stratabound massive sulphide zones
in what is now called the Johnny Lee deposit. In total, 38 diamond drillholes were
completed on Tract 1 by CAl and the CAI/BHP joint venture between 1981 and 1991.
Twenty-eight diamond drillholes and one rotary hole were completed on Tract 2 by the
same parties between 1985 and 1991.

Within CAlI's USZ are UZ #1 and UZ #2. In the north end of the USZ resource, UZ #1 is
coincident with the USZ. Further south, UZ #1 lay at or near the base of the much thicker
USZ, and UZ #2 lay separated from and above UZ #1 but still within the USZ. UZ #2 has
a more limited areal extent than UZ #1. UZ #3 was also encountered and had more
limited areal extent than UZ #2. Tintina and RMI have subsequently renamed UZ #1 and
UZ #2 mineralized lenses as UCZ 31 and UCZ 32, respectively.

CAl estimated a USZ resource of 4.5 Mt grading 2.5% copper and 0.12 % cobalt (CAI
1996). This resource is not compliant with NI 43-101 standards as NI 43-101 was not in
effect at the time the CAl estimate was completed. RMI is not able to comment on the
relevance and reliability of the historical estimate due to the fact that many of the key
assumptions, parameters, and methods used to prepare the historical estimate were not
disclosed and are no longer available. The historical CAl estimate categorized the
resource as a "drill indicated possible resource". This is not a category that is recognized
by NI 43-101 Standards of Disclosure for Mineral Projects (i.e. Section 1.2 of NI 43-101).
RMI is not able to comment on the "resource" category that was mentioned in the
historical estimate other than to say that it does not conform to current Canadian
Institute of Mining (CIM) definitions. RMI has not done sufficient work to classify the CAI
historical estimate as current mineral resources and Tintina is not treating the historical
estimate as current resources. RMI is unaware of any other more recent estimates or
other data regarding resource estimates.

CAl also completed an estimate of resources for the LSZ prior to the enactment of

NI 43-101; therefore, the estimates are not compliant with NI 43-101 standards. RMl is
not able to comment on the relevance and reliability of this historical estimate due to the
fact that many of the key assumptions, parameters, and methods used to prepare the
historical estimate were not disclosed and are no longer available. The historical CAl
estimate categorized the resource as a "drill indicated possible resource". This is not a
category that is recognized by NI 43-101 Standards of Disclosure for Mineral Projects (i.e.
Section 1.2 of NI 43-101). RMl is not able to comment on the "resource" category
mentioned in the historical estimate, other than to say that it does not conform to current
CIM definitions. RMI has not done sufficient work to classify the CAl historical estimate
as current mineral resources and Tintina is not treating the historical estimate as current
resources. RMI is unaware of any other more recent estimates or other data regarding
resource estimates.
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Exploration drilling also located several other bodies of copper mineralization on Tracts 1,
2,and 3. InTract 1, approximately 750 m west of the Johnny Lee deposit, two holes
drilled by CAl in 1989 encountered a copper zone at 453 m deep within the massive
sulphide of the USZ. Additional sulphide zones were found at shallower depths at this
location, but contained no appreciable copper. Three miles further west, Tract 3 shows
extensive copper-mineralized gossans on surface in outcrop and high copper in soil
geochemistry, but the few drillholes completed so far were some distance from this and
encountered little copper mineralization.

Drilling by CAl on Tract 2 in 1989, 1,500 m east and 600 m south of the east end of the
Johnny Lee deposit, also encountered multiple zones of copper-rich massive sulphide
now called the Lowry deposit. In this drilling, deepening of an older hole, SCC-39
encountered LSZ intersections with 4.9 m of 4.5% copper and 0.14% cobalt. At 150 m
west, DDH SC-75 encountered an LSZ with 7.3 m of 2.7% copper and 0.06% cobalt.
Additional drilling by CAl encountered more LSZ intersections further south with depths
ranging from 475 to 650 m. Drilling in this area also encountered an USZ with little
copper mineralization and, below it, a Middle Sulphide Zone (MSZ) (located between the
USZ and LSZ), which included as much as 52.1 m of 2.7% copper and 0.11% cobalt from
391.4 t0 443.5 m in DDH SC-80. Drilling also encountered significant mineralization in
two stratigraphically higher zones, the 0/1 zone (12.2 m at 1.7% copper and 0.1% cobalt
in DDH SC-74), and the Ynu Il zone (2.7 m at 1.9% copper in DDH SC-82).

CAl carried out no further drilling on Tract 1, Tract 2, or Tract 3 after completion of

DDH SC-89 in the spring of 1991. CAI dropped the Property in the mid-1990s and
donated all of the drill core and a basic dataset to the University of Montana. CAIl did not
begin any engineering or baseline environmental work but they did complete preliminary
resource calculations (previously mentioned) and completed initial metallurgical testing,.
These reports are proprietary and are not available to Tintina. There was no further work
on Tract 1, Tract 2, or Tract 3 since CAl gave up their lease, and there has been no
development activity or mineral production from the Property. There is no recorded
production from any of the Black Butte copper occurrences.
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7.0 GEOLOGICAL SETTING AND
MINERALIZATION

7.1 GEOLOGICAL SETTING

The copper-cobalt deposits of the Project occur in middle Proterozoic sediments of the
Belt Supergroup that are extensively exposed in an eastward protrusion of the Rocky
Mountain chain referred to as the Helena Salient of central Montana (Zieg and Leitch
1993). During formation of the Belt Basin, a deep water middle Proterozoic calcareous
shale facies (Newland Formation) was deposited in an embayment, known as the Helena
Embayment, which extended in trough-like fashion east into the craton through central
Montana (Godlewski and Zieg 1984). The northern boundary of the deeper water portion
of the Helena Embayment is approximated by the southern flank of the Little Belt
Mountains north of White Sulphur Springs, Montana. This east-west trending structural
zone (Figure 7.1) approximates the northern edge of most Newland Formation exposures
and has been called the Lewis and Clark lineament by some (Reynolds 1977; Sears and
Hendrix 2004) due to nearly continual Cretaceous faulting along the feature, and the
Garnet line by others (Winston 1986; Sears and Hendrix 2004) based on an abrupt
change in Precambrian erosion levels prior to deposition of the middle Cambrian
Flathead sandstone along an east-west lineament. These features both extend easterly
from the main Belt basin in the west and follow the south flank of the Little Belt
Mountains to mark the approximate boundary between a northern area that preserves
only the older shallow water Belt sediments (Neihart and Chamberlain Formations and
lowermost Newland Formation of the Lower Belt; Keefer 1972; Godlewski and Zieg 1984;
Feeback 1997) and the Helena Embayment on the south in which a portion of the Belt
Supergroup section ranging from Neihart Quartzite through lower Piegan Group is
preserved (Godlewski and Zieg 1984). The Black Butte area rests on the intersection of
this northern embayment margin and the northeast trending Great Falls Tectonic Zone
(GFTZ) (O’'Neill and Lopez 1985). As outlined by O’Neill (1999), Mueller et al. (2002), and
Harms et al. (2004), the 200 km-wide GFTZ is spatially coincident with the Big Sky
Orogen of early Proterozoic time. In the Black Butte area, northeast trending faults within
and parallel to the GFTZ:

¢ show some influence on Newland sedimentation and mineralization patterns
e interrupt and influence the pattern of Laramide compressional faulting
e control distribution of some Eocene intrusive rocks in Belt shale and in Paleozoic

cover rocks.

Northwest trending faults also focus some Eocene intrusive rocks in both Belt shale and
Paleozoic rocks. Klein and Sims (2007) describe the importance of the GFTZ as a
structural control for Cretaceous and Eocene crustal metal enrichment.

Tintina Resources Inc. 7-1 1391880100 -REP-RO004-01
Updated Technical Report and Preliminary Economic
Assessment for the Black Butte Copper Project, Montana



[E] TETRA TECH
RESOURCES

During the Cretaceous Laramide orogeny, faulting sub-parallel to the ancestral northern
margin of the Helena Embayment formed the Volcano Valley thrust fault (Winston 1986),
which is a prominent structural feature in the Black Butte area. The bedded massive
sulphides of Black Butte are concentrated along the northern margin of the Helena
Embayment sub-parallel to the VVF zone. Figure 7.1 is a generalized geologic map
showing a portion of the Helena Embayment.

The lowest unit of the Belt Supergroup in the Black Butte area is the Neihart Quartzite,
which measures approximately 240 m thick at its type location 20 km northeast of the
Property (Weed 1900; Keefer 1972) and is present in exposures and drillholes within the
Property area. This unit rests unconformably on early Proterozoic granitic gneiss and
amphibolite. Above the Neihart Quartzite is the Chamberlain Shale, a shallow water silty
carbonaceous shale measuring approximately 180 m thick on the Property. The Newland
Shale hosts the Black Butte massive sulphides, and consists of a lower shale-dominated
part, which measures approximately 760 m in thickness and an upper carbonate-
dominated part that measures approximately 350 m in thickness. The shale is evenly
laminated and was deposited as microturbidites in a sub-wavebase depositional setting.
Debris flow conglomerates punctuate the section along the northern margin of the
embayment. Though, in places, the lower Newland shale shows ubiquitous bedded
pyrite, more typically sulphides are found in several discrete stratigraphic horizons of
greater lateral extent. The carbonate-rich upper Newland Formation is further divided
into seven units (Zieg 1981; 1986), as follows:

e Unitl, a clean limestone or dolomite

e Unitll, a silty calcareous or dolomitic shale similar to lower Newland shale
e Unitlll, a clean, black chert-bearing dolomite

e Unit 1V, a silty limestone and silty calcareous shale

e UnitV, a non-calcareous silty shale very similar to Greyson Shale

e Unit VI, a clean thin-bedded limestone

e Unit VI, a silty limestone and silty calcareous shale.

The Greyson Shale, a shallow water silty shale measuring approximately 700 m in
thickness, overlies the Newland formation and is overlain by the Spokane Shale, a red
argillite measuring at least 300 m in thickness. The latter formation is part of the Ravalli
Group portion of the Belt Supergroup (Whipple 1980; Connor, et al. 1984), while the
Neihart, Chamberlain, Newland, and Greyson represent the Lower belt portion of the Belt
Supergroup in this portion of the Helena Embayment.

The Belt Supergroup rocks in this area have virtually no metamorphic grade (Maxwell and
Hower 1967). The Belt stratigraphic section in the Helena Embayment is significantly
thinner than in the main Belt Basin where rocks are metamorphosed to greenschist
facies. At Black Butte, very delicate sedimentary structures and other early fabrics are
very well preserved. Structural modification of the geology began with synsedimentary
faulting along the north margin of the Helena Embayment. During Late Proterozoic time,
the area hosted limited mafic magmatism, generally reported at 800 Ma (Reynolds
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1984). Afault-bounded chlorite and carbonate altered basalt in a Black Butte drillhole
produced a potassium/argon date of 769 Ma (x29 Ma) (Himes and Peterson 1990), and
locally may reflect this magmatism. No subsequent deformation or magmatism affected
the area until Late Cretaceous regional compression, which did not produce intrusives in
the Black Butte area. Biotite-hornblende dacite dikes and sills on the Property produce
an Eocene date of 50.1 Ma (potassium/argon date obtained by CAl/BHP JV) and whole
rock chemistry from numerous dikes and sills encountered in drilling show alkali to sub-
alkalic compositions including syenite, monzonite, and dacite. Oligocene basaltic
magmatism produced some basalt flows in the Black Butte area (Reynolds and Brandt
2007). Miocene extensional faulting has modified the landscape and drainage patterns
to some extent in the Black Butte area. Figure 7.2 is a district scale geologic map
showing surficial geology in addition to drillhole locations.

Figure 7.1 Geologic Setting
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Figure 7.2 District Scale Geologic Map
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The VVF is the most prominent structure through the Project area, as it carried
Proterozoic sediments and crystalline basement complex over next to Paleozoic
sediments to the north side. The VVF regionally cuts through the entire Paleozoic
stratigraphic section and is intruded by Eocene dikes and sills, its age is best interpreted
as Laramide (late Cretaceous). Drilling at Black Butte shows that the VVF cuts, conceals,
and apparently utilized portions of earlier Precambrian normal faults that formed a
northern margin to most Newland Formation exposures. The northernmost of these
easterly striking structures is known as the Buttress Fault. Allochthonous source-
proximal debris is preserved in lower Newland shale along the east-west faults and
shows that these Precambrian normal faults, which down-drop Belt stratigraphy on their
south sides, approximate the middle Proterozoic northern margin of deeper water
sedimentation within the Helena Embayment.

In the Project area, the VVF has ramped up a succession of “stair stepped” fault blocks
containing Newland and Chamberlain shale as shown in Figure 7.3. West of Butte Creek,
the Copper Creek segment of the VVF shows an orientation of roughly NS8O °E. At Butte
Creek, a N50 °E striking structure offsets the VVF with apparent sinistral displacement
approximately 1 km. From this point, the Black Butte segment of the VVF strikes east for
approximately 2 km and gradually arcs toward the southeast for 7 km at a strike of
S45°E toward Newlan Creek. The Newlan Creek segment of the VVF continues with an
easterly strike for at least 16 km. The flexures in the VVF at Butte Creek and at Newlan
Creek are joined by a S65 °E striking northeast verging thrust fault called the Black Butte
Fault (BBF) that carries Chamberlain shale over Newland Shale. The area between the
Black Butte segment of the VVF and the BBF contains all known copper resource at the
Project, and exhibits exposures of Newland formation ranging from the middle part of the
lower Newland to Unit IV of the upper Newland. Figure 7.3 is an aerial photograph
showing the trace of various structures that have been identified at the Property along
with the mineralized zones and potential exploration targets.
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Figure 7.3 Structural Setting
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In and around the Property area, bedded pyrite in the Newland shale laterally persists
across at least 25 km of strike length, and in some places occurs intermittently through
over 900 m of Newland Formation stratigraphy. Drilling has shown as much as 25%
pyrite across 700 m of stratigraphy, and locally massive pyrite (more than 50%) can
extend through as much as 250 m of stratigraphy. The lower Newland shale contains
three discrete pyrite zones with important concentrations of copper and cobalt. The
lowermost zone, dubbed the Lower Sulphide Zone (LSZ), lies just above the lower contact
of the Newland Formation with the underlying Chamberlain Formation. In most areas,
debris flow conglomerates occur at this contact. The LSZ is mainly known from drill
testing in the Strawberry Butte and Strawberry East areas.

The next stratigraphically higher sulphide zone is the MSZ, a complex and very thick
concentration of bedded and replacive pyrite that can occupy over 100 m of lower
Newland stratigraphy and can have important concentrations of copper, cobalt, and
zinc-lead. Higher in the stratigraphy, from 30 to 60 m below the top of the lower Newland
shale, is the USZ. The USZ is widely exposed in the region and drilling along the 25 km of
strike length across the district shows variable thicknesses of laminated, thin bedded,
and massive thicker-bedded pyrite with variable concentrations of zinc, lead, barium, and
copper. These three zones are described in more detail in Section 9.0.

Pyrite zones also occur between the USZ and Upper Newland Unit | (the sub-0 sulphide
zone and the O/l sulphide zone) and in Upper Newland Unit Il (the Ynu Il sulphide zone)
and can locally contain significant copper mineralization. Additional pyrite zones without
appreciable copper or zinc concentrations occur in Upper Newland Units Il and IV.

Most geologists interpret the genesis of the Black Butte sulphides as having formed at
syn-sedimentary hydrothermal vents sites during deposition of the host shale. Sulphides
are involved in soft sediment folding, and sulphide accumulations include abundant
evidence of vent biota grown over subaqueous hydrothermal hot springs. These include
microbial mat fabrics (Rhodes 2011 in-house report) and intricate growths of tubes are
interpreted as having formed around algal or bacterial filaments (McGoldrick and Zieg
2004). Secondary pyrite, silicification, dolomitization, barite, and chalcopyrite replaced
earlier pyritic “muds” deposited near and adjacent to vent sites. Lead isotope ratios
obtained by CAl from USZ galena samples are consistent with a middle Proterozoic age
for Black Butte mineralization (Zieg and Leitch 1993). Geologic modelling of the Johnny
Lee UZ in 2011 recognized that the lower contact of an overlying debris flow cut through
the west margin of the sulphide lens, suggesting a submarine slope failure carried a
portion of the deposit away. Unit O carbonate persists through this area uninterrupted,
so the event must have preceded its deposition.

Figure 7.4 is plan map of a portion of the Johnny Lee deposit showing the surface
projection traces of the UZ and LZ. Lines of section for the three geologic cross sections
are shown in Figure 7.5 through Figure 7.7.
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Figure 7.4 Plan Map Showing Lines of Section
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Figure 7.6 LZ Cross Section B-B’
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The USZ (Zieg, et al. 1991) stratigraphy lies 60 to 90 m below the contact of upper and
lower Newland and is hosted in lower Newland calcareous to dolomitic shale. In the
Black Butte area north of the BBF, four separate lenses of USZ occur along this
stratigraphic horizon and are separated by conglomerate lenses or northeast striking,
down to the southeast normal faults. Only the lens of USZ containing the Johnny Lee
deposit, called the Johnny Lee UZ, contains enough drillhole information to allow detailed
definition of its geometry and compositional character. The mineralogical and textural
attributes of the Johnny Lee UZ are typical of the USZ throughout the Black Butte area.
The footwall of the Johnny Lee UZ consists of Newland shale with abundant shale-clast
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conglomerate layers. The footwall to the Johnny Lee UZ in this area contains no
alteration or feeder structures. Edges of the sulphide sheet are the VVF on the north, an
erosional surface on the east, a conglomeratic lens on the west, and an erosional surface
cutting the weakly mineralized sulphide sheet on the south.

The Johnny Lee UZ consists of a lens of fine grained bedded pyrite up to 55 m thick
containing up to three chalcopyrite-bearing horizons. Microscopic textures and species of
sulphide minerals, primarily from copper-enriched horizons, have been well described by
Himes and Petersen (1990) and by Graham et al. (2012). Pyrite bodies occur as
laminations and beds of very fine grained pyrite, commonly microcrystals and spheroidal
aggregates from 1 to 25+ um in diameter. Rhodes (2011 in-house report) interprets
crinkly thin laminations within pyrite beds as microbial mat textures. Colonies of
microbial filaments are preserved as sulphide-replaced intertwined tubular structures
now filled with gangue material and additional sulphide. Some coarse euhedral pyrite
clearly grew much later than fine grained pyrite. Pyrite and sometimes marcasite
aggregates contain rims, patches, and sometimes cores of chalcopyrite and tennantite,
commonly with amorphous copper-cobalt-nickel-arsenic-rich material. Pyrite rims contain
elevated copper, nickel, arsenic, and cobalt. Chalcopyrite occurs as coarser grained
veinlets and clots, in bedding parallel layers and bands, in quartz veinlets, and in barite
veins and masses.

In parts of the Johnny Lee UZ, copper zones can contain bornite as well as chalcopyrite.
Cobalt minerals, initially recognized by Tintina crews, were identified by Dr. Chris
Gammons and his student Josh White at Montana Tech of the University of Montana, as
alloclasite inclusions in fine grained pyrite, and siegenite recrystallized during a later
stage of mineralization (White 2012, M.Sc. thesis). Separate work by G & L Laboratories
during mineralogic identification for metallurgical purposes also identified carrolite.
Coarse-grained barite is both intergrown with and crosscuts pyrite. Gangue mineralogy in
the Johnny Lee UZ is usually barite but can be dolomite, fine grained quartz, or locally
strontium carbonates and sulphates.

Copper-enriched horizons, informally called (in ascending order) UZ #1, UZ #2, and

UZ #3, appear stratiform. These copper-rich horizons are collectively known as the
Johnny Lee UZ. UZ #1 (3D block model code 31) at the base of the Johnny Lee UZ pyrite
sheet typically shows highest grades. UZ #1 extends laterally at least 1,050 m in a north-
south direction and 540 m in an east-west direction, ranges from 1 to 29 m thick, and
averages 8 m thick. Hanging wall to footwall intersections within UZ #1 reach up to 3.6%
copper and 0.54% cobalt although individual assayed intervals often exceed 10% copper.
This zone lies approximately 107 m below the surface and outcrops along its eastern
margin. Drill results from 2011 show what appears to be a thick mound along the
southern end of UZ #1 that approaches 30 m in thickness. UZ #3 (drillhole code 33)
appears locally in the northern area but UZ #2 (block model code 32) is absent.
Southward, where the USZ thickens to as much as 55 m, UZ # 1 rises from the base of
the pyrite sheet, and UZ #2 appears higher within the pyrite sheet. Further south, UZ #1
and UZ #2 coalesce and UZ #3 re-appears. Further to the south, the copper content of
each of these horizons decreases to uneconomic concentrations.
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UZ #1 and UZ #2 have been modelled as 3D wireframes using a nominal 1% copper cut-
off grade. Within the wireframes the UZ #1 lens contains about 12.9 Mt at an average
grade of 2.8% copper and the smaller, stratigraphically higher UZ #2 lens contains about
3.2 Mt at an average grade of 2.1% copper. These tonnage/grade quantities were
tabulated at a zero cut-off grade.

Zoning patterns show higher concentrations of barium and silver on its southern margin
and further south, a drop in copper, cobalt, barium, and silver, and a rise in lead and zinc.
Bulk zinc values within copper mineralized areas of the Johnny Lee UZ appear lower than
in barren Newland shale, but lead values are approximately ten times shale background.
While local silicification occurs within the copper-mineralized stratigraphy, most of the
copper-cobalt mineralization occurs within unsilicified bedded pyrite. Better copper
grades are associated with barite-chalcopyrite veins and masses of intergrown pyrite,
barite, and chalcopyrite that replace and crosscut the bedded sulphide. The upper part
of the Johnny Lee UZ shows high concentrations of coarse grained barite. Strontium
minerals, apparently both celestite and strontianite, are abundant in some areas of the
Johnny Lee UZ and are the subject of ongoing research by Dr. Gammons.

Beyond the conglomerate lens on the west of the Johnny Lee UZ lies an additional mass
of USZ with copper-bearing bedded pyrite nearly identical in mineralogical and textural
attributes to those of the Johnny Lee UZ. One kilometre southeast of the Johnny Lee UZ
is an outcropping lens of USZ that has not been drilled. Approximately 2.5 km to the
southeast, the Lowry UZ contains copper-cobalt mineralization but in lower
concentrations than those in the Johnny Lee UZ. A typical example of the Johnny Lee UZ
copper mineralization is shown in Figure 7.8, which shows fine-grained chalcopyrite
mineralization with a copper grade of 1 to 2%.

Figure 7.8 Fine-grained Chalcopyrite Mineralization — SC10-002
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Higher grade Johnny Lee UZ chalcopyrite mineralization is shown in Figure 7.9, taken
from a portion of Tintina drillhole SC10-004. The interval starting at 111.18 m ran about

10.4% copper.

Figure 7.9 Bedded Massive Sulphide Mineralization — SC10-004

Figure 7.10 shows a high-grade interval of chalcopyrite with abundant barite from Tintina
core hole SC11-055 which was drilled in 2011. This interval is from the Johnny Lee UZ

and runs about 4% copper.

Figure 7.10 Chalcopyrite-Barite Mineralization — SC11-055
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7.2.2

MIDDLE SULPHIDE ZONE

East of the Johnny Lee deposit, the MSZ is well-developed in the Lowry deposit area and,
where sufficiently copper mineralized, is called the Lowry MZ. Initially called the MSZ for
its position between the USZ and LSZ, the Lowry MZ lies within 50 m of the base of the
USZ and in places is in contact with it. This complex zone consists of, from bottom to top,
barite-rich matrix breccia resting on shale with interbeds of conglomerate; a bedded
sulphide zone with abundant biogenic textures; a thick zone of both massive breccia with
cobble to boulder sized clasts to interbedded pebble clast breccia and shale with bedded
pyrite; and a massive sulphide cap with abundant biogenic textures. The Lowry MZ is
typically capped by dolomitic shale and conglomerate but, in places, it is in contact with
overlying USZ. Copper-cobalt-silver enrichment occurs throughout the Lowry MZ, but the
best mineralization is at the transition from the massive breccia to underlying massive
sulphide. The breccia host for the Lowry MZ consists of locally derived lithologies with a
wide range of clast sizes, contains vugs filled with dolomite banding, and shows no
intervening sedimentary structures that one might expect to find capping a debris flow
conglomerate or other transported and re-deposited material. The Lowry MZ breccia
appears a result of in situ brecciation by dissolution and collapse of a carbonate-rich
protolith. Though now overprinted by intense dolomitization and later silicification, the
breccia shows some low aluminium concentrations more typical of Newland carbonate.
The upper part of the breccia package shows a strong dolomitization overprint, including
breccia vugs filled with banded dolomite, and coarse grained secondary pyrite in the
matrix. Below this, strong silicification with chalcopyrite and pyrite overprints the breccia
mass, and contains the highest concentrations of copper. Typically, the upper part of the
silicified breccia mass is best copper mineralized. The overall sulphide content of the
Lowry MZ is quite low compared to the other known mineralization types at Black Butte.
The Lowry MZ reaches a maximum thickness of approximately 79 m and forms a lozenge
shape with an elongate north-south axis. The Lowry MZ dips gently southwest, though
the enclosing strata dip gently southeast. The northeast striking, steeply southeast
dipping Rose Fault cuts the Lowry MZ and down-drops the south end of the deposit by
approximately 60 m. The Rose Fault and other local faults also host Eocene alkalic and
subalkalic intrusive rocks, which are discussed later. Genesis of the Lowry MZ remains
poorly understood, but mineralization apparently involved dissolution and collapse of a
carbonate-rich part of the lower Newland below the stratigraphic level of the USZ,
followed by dolomitization and later silicification with copper mineralization. The
proximity of the Lowry MZ and Lowry UZ suggests they may have formed during the same
mineralizing event. Zoning patterns show increasing iron content away from a core area
of higher copper concentrations and more silicification. In one part of the Lowry deposit,
the USZ and the underlying MSZ merge with a resulting true (stratigraphic) thickness of
approximately 220 m of more than 50% sulphide. Historic drilling shows as much as
52.1 m grading 2.72% copper and 0.11% cobalt in the Lowry MZ, although the VVF
truncates the base of the thickest MSZ occurrences. The Lowry MZ remains incompletely
drilled and is open to the south.

Five kilometres west at Butte Creek, the stratigraphy below the USZ includes massive
pyrite beds and laminations with local concentrations of chalcopyrite perhaps correlative
with MSZ and underlying stratigraphy with bedded pyrite and laminated sphalerite and
galena but little copper. Here, a historic hole showed a true (stratigraphic) thickness of
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300 m of more than 50% sulphide, again a combination of USZ and MSZ stratigraphy.
Work is ongoing to better establish any correlative patterns between the Butte Creek area
and the Lowry deposit.

The currently modelled Lowry MZ is intruded by a series of Eocene age dioritic dikes and
sills. Historical drilling and wide spaced drilling by Tintina in 2011 encountered both
dikes and sills, but geometries and relationships remained poorly understood. Infill
drilling by Tintina in 2012 provided sufficient information to model a zone of dikes
trending through the modelled MZ wireframe volume. Sills were less commonly
encountered and predominantly located near the upper portions of the drillholes, well
above the mineralized MSZ, and proximal to the low angle VVF where they likely followed
structural zones of weakness. Results from a ground magnetic survey run in late 2012
enable Tintina to correlate intersections of the weakly magnetic diorite in drillholes with
magnetic response on surface, aiding in the interpretation. Dike intersection thickness
varies from less than one metre to tens of metres thick. In drillholes SC12-156,
SC12-165, and SC12-167 multiple dikes were encountered, suggesting a sheeted dike
swarm. The dike swarm trends southwest-northeast, striking approximately at NAO°E
dipping approximately 70° to 75° to the southeast. This dike trend roughly parallels the
Rose Fault, located east of the dikes. The Rose Fault zone appears to have been locally
intruded by the dikes. In general, the dikes often have very sharp, unaltered contracts
with the surrounding host shales. Some of the drillhole intersections show that the dikes
are coincident with structural zones and contain a component of clay alteration.

LOWER SULPHIDE ZONE

The LSZ lies at or just above the Newland-Chamberlain contact. In the Johnny Lee
deposit, the Johnny Lee LZ consists of a stratabound mass of silicification containing
coarse-grained pyrite and chalcopyrite that overprints and replaced dolomite, dolomitic
shale, black shale, and shale clast conglomerate. The LSZ contains higher copper
concentrations and lower cobalt concentrations than the USZ. Chalcopyrite is the only
copper mineral identified within the Johnny Lee LZ. Coarse grained chaotic fragmental or
crosscutting sulphide textures that may represent sulphide mound construction and
collapse dominate the Johnny Lee LZ, through bedded pyrite does occur in and above it.
Up to four additional sulphide zones in the hanging wall of the LSZ show more bedded
pyrite, some replacive dolomite and pyrite intergrowths, occasional barite, and generally
less chalcopyrite. Some silicification occurs in hanging wall sulphide zones.

Alteration associated with Johnny Lee Lower Zone sulphide mineralization includes
silicification and dolomitization. The Johnny Lee LZ footwall generally consists of silicified
conglomerate, which contains relatively sparse quartz and dolomite veins with
chalcopyrite and pyrite. Dolomite alteration, generally as coarse-grained dolomite
crystals replacing host rock and crosscutting replacement veins and ribbons, occurs
throughout the hanging wall of the Johnny Lee LZ and overprints hanging wall sulphide
zones. Dolomite alteration also occurs in the footwall and distal to the LSZ, although
distal alteration is weaker and has finer grained dolomite crystals. Associated
mineralization commonly contains disseminated chalcopyrite and, in places, sphalerite or
galena. In more distal mineralization, barite occurs as pseudomorphs after carbonate.
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The LSZ is present in the Lowry deposit LZ, where the footwall is shattered silicified
sediment rather than conglomerate as observed in the Johnny Lee LZ. The footwall of
the Lowry LZ commonly contains chalcopyrite and pyrite stringers crosscutting this
shattered texture. The top of the silicified and chalcopyrite mineralized shattered zone
consists of vuggy, coarse massive pyrite, which is chalcopyrite-bearing in places and
barren in others. Silicified conglomerate layers lie in the hanging wall of the Lowry LZ and
host some chalcopyrite. The Lowry LZ hanging wall also contains zones of silicification,
replacive carbonate-sulphide masses, and scattered pyrite beds that contain chalcopyrite
mineralization. Distal LSZ mineralization at the Lowry LZ appears similar to distal LSZ
mineralization and hanging wall sulphide zones near the Johnny Lee LZ, where it consists
of layers of replacive barite or dolomite and pyrite intergrowths, zones of fine grained
dolomite, calcite, or barite alteration, and scattered pyrite replacement veins. Distal LSZ
mineralization typically lacks silicification. Anhydrite and gypsum veins, so far unique to
the Lowry LZ area, cut uppermost Chamberlain shale below the LSZ and its silicified
footwall.

A dolomite unit called the Hangingwall Dolomite (HWD) caps the variably altered and
mineralized shale and conglomerate that contains the LSZ. The HWD is thin to medium
laminated, contains black chert and “Newlandia”-type pressure solution structures and,
in places, contains sparse concentrations of sphalerite and galena. While exposures of
this stratigraphy south of the BBF show no carbonate, all drillholes that pierce this
stratigraphy north of the VVF encounter HWD.

The highest copper grades in the LSZ are in the Johnny Lee LZ. In holes east and west of
the Johnny Lee LZ, LSZ stratigraphy shows only weak copper mineralization, and holes
east of the Lowry LZ show only weak mineralization or alteration at LSZ stratigraphy. Only
two holes test LSZ stratigraphy in the hanging wall of the VVF and neither show
mineralization or alteration. Exposures of LSZ stratigraphy at surface south of the BBF
show evidence of weak mineralization.

The Johnny Lee LZ has been modelled as the 3D wireframe using a nominal copper cut-
off of 2%. The dimensions of the wireframe are approximately 1,175 m in the east-west
direction and approximately 125 m in the north-south direction. The unit is wider on the
far east end reaching about 300 m in the north-south direction. The LZ is truncated by
structures along its southern and northern boundaries. Within the wireframe, there are
approximately 2.7 Mt of material at an average copper grade of 4.4% using a zero cut-off
grade.

An example of very high-grade copper mineralization from the Johnny Lee LZ is shown in
Figure 7.12. This interval contains about 15% copper.

Another example of very high-grade copper mineralization from the Johnny Lee LZ is
shown in Figure 7.13 from a 2011 Tintina core hole (SC11-048). The interval between
the two wooden run blocks ran 8.5% copper.
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Figure 7.11 Finely Bedded LZ Mineralization — SC10-004

Figure 7.12 High-grade LZ Mineralization — SC11-048
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8.0 DEPOSIT TYPES

The Black Butte bedded sulphide accumulations best fit a shale-hosted massive sulphide
deposit type model. The host rocks contain no volcanic component and in terms of
setting and geometry, the sulphide occurrences are quite similar to typical Proterozoic
and Phanerozoic shale-hosted zinc and lead rich deposits. However, the high
concentrations of copper, cobalt, and barium are unusual in shale hosted sulphide
occurrences. Mt. Isa (Perkins 1984) and Walford Creek (Rohrlach et. al. 1998) in
Australia are reasonably analogous deposits (Zieg 1992).

The Black Butte exploration model is a middle Proterozoic synsedimentary subageous
hydrothermal vent field developed at structural intersections during prolonged
synsedimentary extensional faulting along the northern margin of the Helena
embayment. At Black Butte, early stage pyrite was deposited in sub-wavebase
calcareous muddy sediments over extensive areas. Diagenetic sulphide and sulphate
mineralization with silicification and carbonate (dolomite) alteration overprinted
syngenetic pyrite beds and host muds. Copper + cobalt and barium replaced some pyrite
zones proximal to hydrothermal vent centres at the seabottom. In more distal areas,
zinc, lead, and silver are more concentrated. These systems produced multiple
stratabound zones of copper-cobalt mineralization in at least five stratigraphic levels
within the host shales.

In all bedded sulphide zones, abundant and early fabrics, in the form of microbial mats
within massive pyrite beds and masses of phyritized microbial tubiform structures, show
a strong biogenic component to mineralization. Such fabrics dominate the sulphide
zones in areas where they are of increased thickness and higher sulphide
concentrations, and are also present as clasts in debris flows. Sulphide matrix debris
flows suggest mound building and collapse. The microbial textures indicate a significant
concentration of early thermophiles around seafloor hydrothermal vent centres.

According to Zieg and Lietch (1994), a synsedimentary origin for the Black Butte bedded
pyrite and copper-bearing zones is also supported by evidence from fluid inclusion,
sulphur isotope, and lead isotope studies. Fluids trapped in pseudosecondary fluid
inclusions (Leitch et al. unpublished data) in hydrothermal barite, dolomite, quartz,
sphalerite, and calcite average 15 weight percent sodium chloride equivalent, and range
from 7 to 23 weight percent sodium chloride equivalent. Homogenization temperatures
average 230°C and range from 94 to 300°C, with no evidence of boiling. Himes and
Peterson (1990) showed similar results. Metastable melting at temperatures as low as
-85°C, with eutectic temperatures clustered around -38°C and -50 °C, suggests the
presence of Ca++ and possibly Mg++ in the fluid inclusions. Black Butte stable isotope
data (Leitch et al. unpublished data) suggest a two-sulphur source: a dominant seawater
sulphate source for sulphur in bedded pyrite, which shows a broad range of 534S values
from -12.1 to 19.7 9/00 CDT, and a deep crustal or magmatic source for copper in
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chalcopyrite, which shows a narrower range from -5.1to 7.1 9/00 CDT. Chalcopyrite in
veins and veinlets in the lower sulphide zone shows 034S values, which cluster even more
tightly around 0 9/00. Replacement of pyrite by chalcopyrite results in a much broader
range of chalcopyrite 634S values, suggesting a sulphur-deficient source fluid associated
with copper mineralization. One chalcopyrite-pyrite, sulphur isotopic pair yielded a
temperature of 276°C. Analyses of USZ barite show 634S values of 13.3 to 16.3 %/0o,
consistent with the expected value for mid-Proterozoic marine sulphate and with sulphate
minerals in the Belt basin. Strauss and Schieber (1990) obtained very similar results for
pyrite (034S -14 to 18 %/00) and barite (634S 13.6 to 18.3 %/00).

Lead isotope ratios from USZ galena samples, collected six miles apart, are as follows:

e Pb206/204: 16.843 16.712
e Pb207/204 15.624 15.550
e Pb208/204 36.563 36.477.

These values are consistent with a middle Proterozoic age for Black Butte base metal
mineralization previously shown by Strauss and Schieber (1990) in other deposits hosted
in Belt rocks.

The role of microbial life forms appears to have been critical for reduction of sulphate
and substrate for much of the sulphide precipitation during the initial stages of
development of the sulphide zones. The lack of more complex life forms during this time
allows preservation of far greater quantities of microbial material than in Phanerozoic
examples. There is a clear spatial correlation between greater sulphide concentrations,
abundance of microbial textures, and increased metal grades.

The various styles of copper mineralization encountered at Black Butte sort into three
basic deposit types:

1. shale hosted bedded sulphide copper deposits, as represented by the Johnny
Lee UZ

2. contact related deposits, as represented by the Johnny Lee LZ at the
Chamberlain Formation - Newland Formation contact

3. breccia-hosted deposits, as represented by the Lowry MZ deposit.

In the shale-hosted bedded sulphide deposits, chalcopyrite replaced fine grained bedded
framboidal pyrite, as observed in the USZ, the O/1 and Unit Il sulphide zones in parts of
the Johnny Lee and Lowry deposits, and mineralization encountered at Strawberry West.
In the contact-related deposits, coarser-grained chalcopyrite replaced pyrite in silicified
sediments, as best represented in the Johnny Lee LZ deposit and the widespread copper
mineralization in the LSZ in the Lowry deposit. In the breccia-hosted deposits, copper
mineralization is strongly associated with replacement of fragmental textures that appear
to have resulted from dissolution processes, so far only observed in the Lowry MZ.
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9.0 EXPLORATION

CAl, Ull, and BHP conducted a variety of geological, geochemical, and geophysical
programs between 1976 and 1993. This historic work included surface mapping,
surface soil and rock sampling, various geophysical surveys, and core drilling. Geologic
maps, down-hole geochemical data, some surface geochemical data, drill logs, some
down-hole surveys, and various compilation maps from these programs were recovered
from the University of Montana Belt Research Center, to which CAl donated core and
geologic information at the end of their tenure at Black Butte. No geophysical data is
presently available. Within the area described as “resource” by CAl, the drillhole spacing
was approximately 150 m, and 19 holes penetrated the UZ and sub zones, and 12 holes
penetrated the LZ. Only three holes encountered both zones. Sixty-four holes in total
were drilled on the present leases and an additional four holes were drilled on
unpatented claims currently owned by Tintina.

In 2011, Tintina began a more detailed compilation of all available geologic mapping
data. Historic maps included work that was completed by CAl and BHP. Tintina staff
compiled a number of previous geologic maps of the district, focusing on areas located
adjacent to known copper deposits at Black Butte, as well as areas that had historic
drilling.

Digitization of historical mapping showed some small differences between geological
interpretations on adjoining maps. Tintina's staff has started field-checking some of
these discrepancies and additional field examinations will be required. These minor
discrepancies are not material regarding the current estimate of mineral resources.

Tintina also compiled historical soil geochemical data and conducted their own soil
sampling program in 2011. While compiling historical geochemical data, Tintina's staff
converted the older coordinates associated with those samples to Universal Transverse
Mercator (UTM) World Geodetic System (WGS) 84 Zone 12N datum. Previous soil
sampling focused on areas where prospective Newland stratigraphy is interpreted to be
near the surface.

During 2011, Tintina crews collected 744 soil samples over previously un-sampled and
geologically permissive areas. Field crews collected samples with a hand auger, and
attempted to collect from the “B” soil horizon. If the B horizon was not present, samples
were collected from the “C” horizon. The survey consisted of collecting soil samples from
19 north-south oriented lines spaced 300 m apart with samples collected at 60 m
intervals along each line. In areas considered more prospective, the line spacing was
reduced from 300 to 150 m, with samples collected every 30 m along the line. Three
east-west soil lines spaced 500 m apart with samples collected at a spacing of 60 m,
covered ground with north-south striking stratigraphy. The area sampled ranged from
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501650 east to 506480 east and 5176000 north to 5180000 north. Field crews
located all sample sites with a handheld global positioning system (GPS) unit.

ALS Minerals in Reno, Nevada, screened soil samples to 180 um (PREP 41), digested
them in aqua regia, and analyzed them for 51 elements with inductively coupled plasma-
mass spectrometry (ICP-MS) (ME-MS41L) and for gold with inductively coupled plasma-
atomic emission spectroscopy (ICP-AES) (Au-ICP21). Results showed anomalous samples
consistent with the strike extent of known mineralized areas. Other modestly anomalous
results require further field review.

In March 2012, Tintina contracted Aeroquest to complete an airborne magnetics and
resistivity survey over the district. Results show that the highly conductive properties of
the Johnny Lee UZ and many other conductors are generally consistent with known
trends of sulphide mineralization. Total reduction to pole (RTP) magnetic data show the
transition from a highly magnetic area to the north the correlates with very thin or absent
sequences of Belt rocks, to a weaker magnetic area to the south that correlates with
thick sequences of Belt rocks. Some strong northeast and northwest trending linear
magnetic features correlate with Eocene intrusives on the map. Other linear magnetic
features correlate with the surface trace of gossan exposures. Analysis of the results and
comparisons with district geology continue.

Also in 2012, Tintina contracted Minex Exploration of Sandpoint, Idaho, to carry out a
more detailed ground based magnetic survey over the area of the Johnny Lee and Lowry
deposits. This greatly enhanced the accuracy of ground locations of features identified
from the airborne magnetics survey results, especially locations of Eocene intrusive dikes
and sills.

The exploration potential of the Black Butte area is substantial. A domain of drill-
reachable permissive Newland stratigraphy encompasses a zone over 15 miles in length.
While the larger airborne electromagnetic survey covers a sizeable portion of this trend, it
does not cover all of it. Within the survey area, the prospective Newland stratigraphy,
only a few areas have been tested with a high enough density of work to identify
potentially mineralized areas similar in size to the Johnny Lee UZ.
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10.0 DRILLING

10.1 TYPE AND EXTENT OF DRILLING

As described in Sections 6.0 and 9.0, there have been several drilling campaigns
conducted at the Project by four different companies since the early 1980s. The majority
of the diamond drilling data for the Johnny Lee UZ, LZ and Lowry MZ has been collected
by Tintina as a result of their 2010, 2011 and 2012 drilling campaigns. Drillhole data
that were used for the Johnny Lee UZ are summarized in Table 10.1. Approximately 76%
of the UZ drilling was completed by Tintina.

Table 10.1 Summary of Johnny Lee UZ Drilling by Company
No. of Drilled

Company Holes (m)

CAl 4 1,050.31
ull 10 3,094.94
BHP 5 1,604.17
Tintina 87 17,955.12
Total 106 = 23,704.54

Table 10.2 tabulates the drillholes that were used to estimate mineral resources for the
Johnny Lee LZ. Some of the holes that are summarized in Table 10.2 are also included in

Table 10.1.
Table 10.2 Summary of Johnny Lee LZ Drilling by Company
No. of Drilled
Company Holes (m)
CAl 9 4,185.20
ull 5 2,314.66
BHP 1 456.59
Tintina 32 14,826.71
Total 47 21,783.16

Table 10.3 tabulates the drillholes that were used to estimate mineral resources for the
Lowry MZ. One of the CAl holes (SC-87W) was wedged off another diamond hole (SC-87).
Drilling data collected by CAl, Ull, and BHP were used by RMI for estimating mineral
resources for the Johnny Lee UZ, LZ, and the Lowry MZ.
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Table 10.3 Summary of Lowry MZ Drilling by Company

No. of Drilled
Company Holes (m)
CAl 4 2,5658.79
Tintina 25 14,089.82
Total 29 16,648.61

RESOURCES

Table 10.4 is a complete drillhole collar listing for holes that were used to estimate
resources for the Project (Johnny Lee UZ, Johnny Lee LZ, and Lowry MZ). Table 10.4
includes XYZ collar locations, azimuth, and dip of the hole at the collar, total depth, which
zone or zones were tested, and which company drilled the hole. Two copper sulphide
horizons were modelled for the UZ (31 and 32). One zone was modelled for the MZ (21)

and two zones were modelled for the LZ (11 and 12).

Figure 10.1 is a plan map showing the location of drillholes in the area of the currently
identified Johnny Lee UZ and LZ units. The holes are colour-coded by the company that
drilled them. Figure 10.2 shows the drillhole locations of holes used to estimate

resources for the Lowry MZ.
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Table 10.4 Black Butte Resource Drillhole Locations
BHID Easting (m) Northing (m) Elevation (m) Azimuth (°) Dip (°) Depth (m) ucz LCz MCz Company
SCC-17 506,325.71 5,181,005.73 1,775.10 0.00 -88.50 407.82 31 11 N/A ull
SCC-34 506,573.56 5,180,998.83 1,799.61 0.00 -90.00 621.49 31 11 N/A ull
SC10-003 506,325.98 5,181,009.87 1,775.67 0.00 -90.00 365.88 31 11 N/A Tintina
SC10-004 506,573.20 5,180,996.13 1,799.27 0.00 -90.00 429.91 31 11 N/A Tintina
SC12-123 506,463.60 5,181,047.10 1,790.91 342,50 -88.00 398.40 31 11 N/A Tintina
SCC-36 506,768.58 5,181,002.38 1,752.61 0.00 -90.00 425.20 31 12 N/A BHP
SC11-032 506,501.18 5,181,007.12 1,790.42 0.00 -90.00 469.39 31 12 N/A Tintina
SC11-036 506,585.20 5,181,076.58 1,800.77 0.00 -90.00 640.10 31 12 N/A Tintina
SC11-039 506,330.69 5,181,055.43 1,783.56 0.00 -90.00 369.42 31 12 N/A Tintina
SC-62 506,418.55 5,181,143.93 1,799.49 0.00 -90.00 139.14 31 N/A N/A CAI
SC-64 506,344.48 5,181,140.23 1,801.33 0.00 -90.00 131.80 31 N/A N/A CAI
SC-71 506,485.12 5,180,363.67 1,759.17 0.00 -90.00 221.59 31 N/A N/A CAl
SCC-19 506,352.54 5,181,141.66 1,801.93 0.00 -90.00 252.07 31 N/A N/A ull
SCC-23 506,487.55 5,181,145.18 1,802.31 0.00 -90.00 336.19 31 N/A N/A ull
SCC-33 506,580.14 5,181,154.03 1,795.89 0.00 -90.00 134.72 31 N/A N/A ull
SCC-35 506,754.46 5,181,134.17 1,758.12 0.00 -90.00 176.17 31 N/A N/A ull
SCC-37 506,310.12 5,180,689.80 1,801.40 0.00 -90.00 240.49 31 N/A N/A BHP
SCC-40 506,632.62 5,180,733.63 1,750.82 0.00 -90.00 611.43 31 N/A N/A BHP
SCC-41 506,631.22 5,180,563.44 1,742.26 155.00 -89.30 156.36 31 N/A N/A BHP
SC10-001 506,353.76 5,181,138.65 1,801.55 0.00 -90.00 142.07 31 N/A N/A Tintina
SC10-002 506,490.51 5,181,146.29 1,802.41 0.00 -90.00 144.78 31 N/A N/A Tintina
SC11-014 506,713.05 5,180,756.83 1,745.64 0.00 -90.00 102.11 31 N/A N/A Tintina
SC11-016 506,713.82 5,180,667.04 1,739.19 0.00 -90.00 120.09 31 N/A N/A Tintina
SC11-024 506,391.91 5,180,376.13 1,766.53 0.00 -90.00 216.10 31 N/A N/A Tintina
SC11-030 506,486.44 5,181,077.50 1,797.06 0.00 -90.00 155.45 31 N/A N/A Tintina
table continues...
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BHID Easting (m) Northing (m) Elevation (m) Azimuth (°) Dip (°) Depth (m) ucz LCZ MCz Company
SC11-033 506,277.78 5,180,732.83 1,803.12 3240 -76.50 227.08 31 N/A N/A Tintina
SC11-034 506,413.27 5,180,448.44 1,763.70 33.40 -88.10 199.95 31 N/A N/A Tintina
SC11-043 506,635.88 5,180,675.66 1,743.88 219.00 -87.70 129.54 31 N/A N/A Tintina
SC11-044 506,369.22 5,180,941.93 1,770.40 0.00 -90.00 140.21 31 N/A N/A Tintina
SC11-047 506,590.46 5,181,075.11 1,800.29 61.80 -64.40 139.90 31 N/A N/A Tintina
SC11-052 506,801.90 5,180,456.20 1,726.50 276.40 -59.90 173.43 31 N/A N/A Tintina
SC11-053 506,799.90 5,180,457.30 1,726.50 357.50 -58.30 153.47 31 N/A N/A Tintina
SC11-054 506,802.70 5,180,453.80 1,726.50 149.20 -73.60 148.74 31 N/A N/A Tintina
SC11-055 506,767.20 5,180,390.00 1,731.80 253.10 -64.60 155.45 31 N/A N/A Tintina
SC11-056 506,767.00 5,180,389.10 1,731.90 153.50 -62.90 161.54 31 N/A N/A Tintina
SC11-060 506,583.30 5,180,228.20 1,742.00 354.90 -64.60 309.37 31 N/A N/A Tintina
SC11-061 506,326.10 5,180,997.90 1,774.60 198.30 -66.00 242.93 31 N/A N/A Tintina
SC11-062 506,413.10 5,180,842.90 1,762.90 232.00 -58.90 215.49 31 N/A N/A Tintina
SC11-063 506,579.80 5,180,226.50 1,742.00 59.60 -58.50 222.50 31 N/A N/A Tintina
SC11-065 506,583.10 5,180,225.30 1,742.10 157.00 -68.10 161.50 31 N/A N/A Tintina
SC11-066 506,377.40 5,180,915.00 1,768.10 252.10 -62.60 215.49 31 N/A N/A Tintina
SC11-067 506,498.50 5,180,185.60 1,746.80 347.60 -62.70 197.80 31 N/A N/A Tintina
SC11-068 506,661.80 5,180,475.10 1,744.60 0.00 -90.00 148.74 31 N/A N/A Tintina
SC11-069 506,494.50 5,180,189.20 1,746.80 60.70  -70.10 182.88 31 N/A N/A Tintina
SC11-070 506,652.20 5,180,471.60 1,745.40 180.40 -61.70 173.13 31 N/A N/A Tintina
SC11-071 506,498.10 5,180,190.30 1,746.60 169.60 -68.60 167.64 31 N/A N/A Tintina
SC11-072 506,667.30 5,180,527.70 1,743.90 57.30 -62.70 148.70 31 N/A N/A Tintina
SC12-118 506,620.60 5,180,343.10 1,748.41 33.40 -83.40 164.60 31 N/A N/A Tintina
SC12-119 506,666.90 5,180,527.50 1,743.69 333.10 -74.80 146.30 31 N/A N/A Tintina
SC12-120 506,620.70 5,180,343.50 1,747.86 29.10 -75.30 164.60 31 N/A N/A Tintina
SC12-121 506,666.50 5,180,527.10 1,743.89 37.80 -80.90 143.30 31 N/A N/A Tintina

table continues...
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BHID Easting (m) Northing (m) Elevation (m) Azimuth (°) Dip (°) Depth (m) ucz LCZ MCz Company
SC12-122 506,620.90 5,180,343.80 1,747.91 29.20 -66.00 167.60 31 N/A N/A Tintina
SC12-125 506,666.80 5,180,526.00 1,743.94 75.20 -73.10 146.30 31 N/A N/A Tintina
SC12-126 506,620.60 5,180,342.80 1,748.11 203.60 -85.10 170.70 31 N/A N/A Tintina
SC12-127 506,667.70 5,180,525.70 1,743.92 95.60 -65.60 152.40 31 N/A N/A Tintina
SC12-128 506,620.60 5,180,342.70 1,748.06 203.00 -75.10 172.20 31 N/A N/A Tintina
SC12-131 506,620.40 5,180,342.40 1,748.03 211.70  -65.00 185.90 31 N/A N/A Tintina
SC12-133 506,620.90 5,180,342.90 1,748.32 124.70 -81.10 163.10 31 N/A N/A Tintina
SC12-134 506,661.70 5,180,475.40 1,744.91 32,50 -78.20 152.40 31 N/A N/A Tintina
SC12-135 506,661.70 5,180,475.70 1,744.87 33.30 -68.90 152.40 31 N/A N/A Tintina
SC12-136 506,621.60 5,180,342.50 1,748.19 109.70  -70.70 161.50 31 N/A N/A Tintina
SC12-137 506,662.60 5,180,474.80 1,744.80 106.90 -78.70 152.40 31 N/A N/A Tintina
SC12-138 506,620.20 5,180,343.40 1,748.11 293.20 -84.40 172.20 31 N/A N/A Tintina
SC12-139 506,662.60 5,180,475.10 1,744.73 104.30 -66.60 155.40 31 N/A N/A Tintina
SC12-140 506,619.80 5,180,343.60 1,748.07 275.10 -76.00 176.80 31 N/A N/A Tintina
SC12-141 506,662.90 5,180,475.00 1,744.69 101.80 -57.70 167.60 31 N/A N/A Tintina
SC12-143 506,660.80 5,180,475.70 1,744.92 188.10 -80.50 155.50 31 N/A N/A Tintina
SC12-144 506,579.80 5,180,226.30 1,742.15 306.60 -75.20 173.70 31 N/A N/A Tintina
SC12-145 506,660.90 5,180,475.40 1,744.69 190.00 -70.80 161.50 31 N/A N/A Tintina
SC12-146 506,579.80 5,180,226.70 1,742.11 346.10 -70.10 175.30 31 N/A N/A Tintina
SC12-147 506,660.60 5,180,474.90 1,744.69 287.40 -80.00 154.50 31 N/A N/A Tintina
SC12-148 506,660.20 5,180,475.00 1,744.71 283.70 -72.10 160.00 31 N/A N/A Tintina
SC12-149 506,580.30 5,180,226.40 1,742.26 3390 -70.60 179.80 31 N/A N/A Tintina
SC12-150 506,659.90 5,180,475.20 1,744.72 284.60 -64.80 164.60 31 N/A N/A Tintina
SC12-151 506,580.20 5,180,226.00 1,742.25 64.80 -89.60 155.50 31 N/A N/A Tintina
SC-63 506,603.44 5,180,870.46 1,776.16 0.00 -90.00 557.78 31&32 N/A N/A CAl
scc-21 506,443.38 5,180,962.17 1,778.90 0.00 -90.00 417.58 31&32 N/A N/A ull

table continues...

Tintina Resources Inc. 10-5 1391880100 -REP-RO004-01
Updated Technical Report and Preliminary Economic Assessment for the Black
Butte Copper Project, Montana



[E] TETRA TECH
RESOURCES

BHID Easting (m) Northing (m) Elevation (m) Azimuth (°) Dip (°) Depth (m) ucz LCZ MCz Company
SC11-007 506,775.28 5,180,915.26 1,747.01 0.00 -90.00 475.49 31&32 N/A N/A Tintina
SC11-029 506,650.40 5,180,930.50 1,780.90 0.00 -90.00 512.06 31&32 N/A N/A Tintina
SC12-110 506,878.00 5,180,816.90 1,723.55 324.00 -70.00 445.01 31&32 N/A N/A Tintina
SC12-124 506,403.10 5,181,010.50 1,780.36 21.30 -87.60 413.90 31&32 N/A N/A Tintina
SC11-031 506,559.60 5,180,930.36 1,789.00 0.00 -90.00 548.64 31&32 N/A N/A Tintina
SC12-130 506,662.80 5,181,012.60 1,785.28 295.00 -88.40 459.30 31&32 N/A N/A Tintina
SCC-22 506,359.09 5,180,858.10 1,767.20 0.00  -90.00 499.26 31&32 N/A N/A ull
SCC-25 506,784.21 5,180,751.82 1,739.33 0.00 -90.00 121.62 31&32 N/A N/A ull
SCC-30 506,476.46 5,180,746.01 1,756.36 0.00 -90.00 128.02 31&32 N/A N/A ull
SCC-38 506,483.85 5,180,586.13 1,759.04 0.00 -90.00 170.69 31&32 N/A N/A BHP
SC11-013 506,745.36 5,180,829.58 1,750.35 0.00 -90.00 94.49 31&32 N/A N/A Tintina
SC11-017 506,642.23 5,180,810.25 1,762.65 0.00 -90.00 114.91 31&32 N/A N/A Tintina
SC11-018 506,540.74 5,180,811.75 1,765.96 0.00 -90.00 124.97 31&32 N/A N/A Tintina
SC11-019 506,572.95 5,180,500.03 1,751.43 0.00 -90.00 157.58 31&32 N/A N/A Tintina
SC11-020 506,459.30 5,180,869.96 1,767.55 0.00 -90.00 124.97 31&32 N/A N/A Tintina
SC11-021 506,485.50 5,180,512.81 1,758.41 0.00 -90.00 188.37 31&32 N/A N/A Tintina
SC11-026 506,584.17 5,180,398.57 1,750.91 0.00 -90.00 180.14 31&32 N/A N/A Tintina
SC11-027 506,662.83 5,181,012.74 1,785.06 0.00 -90.00 111.86 31&32 N/A N/A Tintina
SC11-028 506,494.30 5,180,438.79 1,758.26 0.00 -90.00 190.20 31&32 N/A N/A Tintina
SC11-035 506,416.26 5,181,040.87 1,785.68 0.00 -90.00 156.06 31&32 N/A N/A Tintina
SC11-038 506,303.16 5,180,695.42 1,801.78 101.50 -77.90 220.07 31&32 N/A N/A Tintina
SC11-040 506,495.21 5,180,645.54 1,758.16 316.80 -84.20 153.62 31&32 N/A N/A Tintina
SC11-041 506,554.40 5,180,686.40 1,748.20 0.00 -90.00 129.69 31&32 N/A N/A Tintina
SC11-042 506,402.77 5,180,538.25 1,767.57 17.30 -80.10 205.13 31&32 N/A N/A Tintina
SC11-045 506,415.87 5,180,826.12 1,761.80 177.40 -79.20 146.91 31&32 N/A N/A Tintina
SC11-046 506,548.61 5,180,599.52 1,749.66 63.80 -82.80 149.96 31&32 N/A N/A Tintina

table continues...
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BHID Easting (m) Northing (m) Elevation (m) Azimuth (°) Dip (°) Depth (m) ucz LCZ MCz Company
SC11-064 506,474.30 5,180,751.60 1,756.80 231.80 -61.10 185.47 31&32 N/A N/A Tintina
SC11-074 506,396.70 5,180,532.10 1,768.10 2.00 -59.80 206.04 31&32 N/A N/A Tintina
SC12-132 506,567.10 5,180,753.50 1,755.02 64.40 -89.00 143.00 31&32 N/A N/A Tintina
SC-50 506,961.67 5,180,889.97 1,713.72 0.00 -90.00 408.43 N/A 11 N/A CAI
SC-51 507,120.63 5,180,888.73 1,709.12 0.00 -90.00 415.44 N/A 11 N/A CAI
SC-52 507,119.39 5,180,964.78 1,708.40 0.00 -90.00 402.64 N/A 11 N/A CAI
SC-55 507,121.15 5,180,674.14 1,711.25 0.00 -90.00 561.75 N/A 11 N/A CAl
SC-57 507,274.68 5,180,679.07 1,711.07 0.00 -90.00 496.52 N/A 11 N/A CAl
SC-58 506,928.31 5,180,739.20 1,721.98 0.00 -90.00 569.67 N/A 11 N/A CAI
SC-90 507,301.03 5,180,830.94 1,709.83 0.00 -90.00 439.52 N/A 11 N/A CAI
SC-91 506,994.42 5,180,981.23 1,708.07 0.00 -90.00 333.45 N/A 11 N/A CAI
SCC-20 506,192.42 5,181,052.08 1,788.52 0.00 -90.00 442.57 N/A 11 N/A ull
SCC-46 507,120.97 5,180,828.54 1,709.90 0.00 -90.00 456.59 N/A 11 N/A BHP
SC10-005 507,119.35 5,180,825.79 1,709.93 0.00 -90.00 422.43 N/A 11 N/A Tintina
SC11-008 507,044.04 5,180,906.06 1,708.72 0.00 -90.00 420.00 N/A 11 N/A Tintina
SC11-011 507,215.58 5,180,825.55 1,709.87 0.00 -90.00 457.20 N/A 11 N/A Tintina
SC11-012 507,210.76 5,180,901.49 1,709.26 0.00 -90.00 420.01 N/A 11 N/A Tintina
SC11-015 507,212.95 5,180,740.61 1,710.97 0.00 -90.00 518.38 N/A 11 N/A Tintina
SC11-048 506,913.20 5,180,824.70 1,720.19 342,50 -74.40 431.90 N/A 11 N/A Tintina
SC12-100 507,169.20 5,180,813.50 1,710.26 0.00 -90.00 483.70 N/A 11 N/A Tintina
SC12-101 507,185.30 5,180,878.50 1,709.37 0.00 -90.00 460.25 N/A 11 N/A Tintina
SC12-102 507,207.80 5,180,779.40 1,710.46 0.00 -90.00 487.07 N/A 11 N/A Tintina
SC12-103 507,288.70 5,180,751.60 1,710.24 0.00 -90.00 496.82 N/A 11 N/A Tintina
SC12-104 507,204.50 5,180,674.30 1,710.75 0.00 -90.00 533.10 N/A 11 N/A Tintina
SC12-142 506,900.30 5,180,958.00 1,724.49 346.70  -88.00 416.40 N/A 11 N/A Tintina
SC11-009 507,062.33 5,180,827.03 1,709.32 240.00 -87.00 450.95 N/A 12 N/A Tintina

table continues...
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BHID Easting (m) Northing (m) Elevation (m) Azimuth (°) Dip (°) Depth (m) ucz LCZ MCz Company
SC11-010 507,045.22 5,180,738.69 1,710.28 0.00 -90.00 545.59 N/A 12 N/A Tintina
SC11-023 507,128.19 5,180,756.62 1,710.04 0.00 -90.00 511.45 N/A 12 N/A Tintina
SC12-105 506,966.60 5,180,829.50 1,716.19 27.90 -85.00 438.91 N/A 12 N/A Tintina
SC12-106 507,247.70 5,180,854.40 1,709.55 23.10 -80.00 428.70 N/A 12 N/A Tintina
SC12-107 507,365.50 5,180,681.30 1,710.95 850 -82.00 499.26 N/A 12 N/A Tintina
SC12-109 507,336.00 5,180,784.90 1,710.25 332.30 -84.00 450.49 N/A 12 N/A Tintina
SC12-129 506,275.90 5,181,039.30 1,779.40 353.70 -82.80 426.60 N/A 12 N/A Tintina
SC-80 509,162.80 5,179,686.50 1,726.20 0.00 -90.00 610.51 N/A N/A 21 CAl
SC-86 509,053.27 5,179,710.62 1,725.53 0.00 -90.00 615.39 N/A N/A 21 CAI
SC-87 509,058.62 5,179,561.49 1,729.50 0.00 -90.00 681.84 N/A N/A 21 CAI
SC-87TW 509,058.62 5,179,561.49 1,729.50 0.00 -90.00 651.05 N/A N/A 21 CAI
SC10-006 509,162.70 5,179,683.30 1,726.20 0.00 -90.00 579.12 N/A N/A 21 Tintina
SC11-049 509,063.00 5,179,934.90 1,736.30 16.20 -89.10 594.40 N/A N/A 21 Tintina
SC11-076 509,126.50 5,179,808.00 1,727.70 0.00 -90.00 581.56 N/A N/A 21 Tintina
SC11-077 508,996.20 5,179,458.00 1,733.50 0.00 -90.00 779.68 N/A N/A 21 Tintina
SC11-079 509,118.90 5,179,455.80 1,731.30 0.00 -90.00 723.60 N/A N/A 21 Tintina
SC11-081 509,201.50 5,179,566.10 1,726.30 300.00 -80.00 639.47 N/A N/A 21 Tintina
SC11-082 509,002.00 5,179,582.40 1,729.20 30.00 -82.00 682.14 N/A N/A 21 Tintina
SC11-084 509,001.40 5,179,824.70 1,728.00 0.00 -90.00 594.06 N/A N/A 21 Tintina
SC11-085 509,268.00 5,179,413.10 1,731.80 0.00 -90.00 767.59 N/A N/A 21 Tintina
SC11-090 509,154.60 5,179,322.20 1,735.20 0.00 -90.00 773.58 N/A N/A 21 Tintina
SC12-152 509,113.30 5,179,759.40 1,725.61 0.00 -90.00 484.63 N/A N/A 21 Tintina
SC12-153 509,025.90 5,179,767.00 1,725.21 0.00 -90.00 482.50 N/A N/A 21 Tintina
SC12-154 509,114.40 5,179,769.40 1,725.69 200.30  -80.90 511.30 N/A N/A 21 Tintina
SC12-155 509,061.60 5,179,821.60 1,731.63 0.00 -90.00 445.77 N/A N/A 21 Tintina
SC12-156 509,106.00 5,179,871.70 1,737.23 0.00 -90.00 377.34 N/A N/A 21 Tintina

table continues...
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BHID Easting (m) Northing (m) Elevation (m) Azimuth (°) Dip (°) Depth (m) ucz LCZ MCz Company

SC12-157 508,988.10 5,179,628.50 1,726.10 241.00 -78.80 469.09 N/A N/A 21 Tintina
SC12-158 508,972.50 5,179,501.90 1,732.53 0.00  -90.00 605.94 N/A N/A 21 Tintina
SC12-159 509,021.40 5,179,876.10 1,736.15 0.00  -90.00 398.37 N/A N/A 21 Tintina
SC12-160 508,992.90 5,179,632.40 1,725.73 43.50 -80.80 520.14 N/A N/A 21 Tintina
SC12-161 508,952.40 5,179,877.90 1,732.96 0.00 -90.00 547.12 N/A N/A 21 Tintina
SC12-163 509,052.30 5,179,492.50 1,732.25 0.00  -90.00 673.00 N/A N/A 21 Tintina
SC12-164 509,111.40 5,179,550.40 1,728.14 0.00  -90.00 575.46 N/A N/A 21 Tintina
SC12-165 509,168.90 5,179,870.30 1,735.06 0.00  -90.00 367.89 N/A N/A 21 Tintina
SC12-166 509,134.30 5,179,605.70 1,726.08 315.00 -83.00 501.85 N/A N/A 21 Tintina
SC12-168 509,180.90 5,179,778.20 1,727.00 0.00 -90.00 414.22 N/A N/A 21 Tintina
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Figure 10.1 Johnny Lee Drillhole Collar Locations
[ [ [ [

L (NS} Ll Ll Lt [EH) Ll (5§ Ll

Z = z Z 2 Z = = =

ul i Ly L L uy L Ly L'5
5181200 N
-/ \ 5161000 N

L] ¥ \’________—————"‘

. J
L4 /
| % @ s /

N £ 5800 N+

b
- ]
N
|y

o
-
e
\ /EIBDBUD N

<

\ A
. - - =y
] < 180400 N
Legend Y N # /\
CAl i
North
e ul . \ Lot
® BHP I = A {50200 N
® Tintina
= UCZExtent ¢
== | CZ Extent '\
T00m 5118[”]30 N
Tintina Resources Inc. 10-10 1391880100 -REP-RO004-01

Updated Technical Report and Preliminary Economic Assessment for the Black
Butte Copper Project, Montana



@ TETRA TECH
RESOURCES

Figure 10.2 Lowry MZ Drillhole Locations
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10.2 RELEVANT JOHNNY LEE UZ RESULTS

Samples were collected by Tintina, CAl, Ull, and BHP from 106 diamond core holes from
the Johnny Lee UZ covering an area measuring approximately 600 m (east-west) by
1,065 m (north-south). Relevant samples from these drilling campaigns are summarized
in Table 10.5. The intervals shown in Table 10.5 were used by Tintina's technical staff in
developing the shapes for two massive sulphide lenses (UZ #1 and UZ #2 referred to as
UZ 31 and UZ 32, respectively).

The intervals shown in Table 10.5 were composited from individual core samples from
the hanging wall to footwall contact. Only composited samples above a 2% copper cut-off
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grade are shown in Table 10.5. Individual copper assays from these composited
intervals often exceeded 10% in grade. The raw assay intervals were capped prior to
creating 1 m long composites that were used for block grade estimation as described in
Section 14.4.

Table 10.5 Relevant Johnny Lee UZ Intervals

From To Length  Cu Co Ag Au
BHID (m) (m) (m) (%) (%) (g/t) (g/t) UCZ Company
SC10-001  118.26 125.00 6.74 3.44 0.18 129 0.004 31  Tintina
SC10-002  131.31 138.77 746 248 036 58 0.003 31 Tintina
SC10-003  131.88 139.50 762 321 0.17 216 0.004 31 Tintina
SC10-004 107.90 118.41 1051 3.03 0.15 10.0 0.006 31 @ Tintina
SC11-013  50.99 56.82 5.83 3,55 0.17 104 0.003 32 Tintina
SC11-014 5785 7468 16.83 210 0.10 16.5 0.005 31 | Tintina
SC11-017  78.74  83.65 491 356  0.07 9.4 0.006 31 | Tintina
SC11-018 7245 76.76 431 236 0.15 114 0.003 32 Tintina
SC11-018  90.18  94.18 4.00 298 0.12  13.1 0.004 31 | Tintina
SC11-019  99.50 110.84 11.34 2.10 0.06 11.8 0.004 32 Tintina
SC11-021  150.85 154.23 3.38 269 0.03 145 0.007 31 | Tintina
SC11-027  76.20 83.65 745 252 0.16 | 10.3 0.013 | 32 Tintina
SC11-028 144.07 148.21 414 278 0.10 22.0 0.009 32 Tintina
SC11-029 63.98  73.00 9.02 266 0.15 13.5 0.008 32 Tintina
SC11-029 85.75  88.76 3.01 299 013 86 0.012 31 | Tintina
SC11-030 115.50 127.00 1150 2.06 0.14 85 0.022 31 | Tintina
SC11-031  93.00 103.60 1060 2.05 0.11 81 0.005 31 | Tintina
SC11-034 179.87 183.24 3.37 226  0.04  19.8 0.014 31 | Tintina
SC11-035 100.88 103.88 3.00 230 0.06 14.7 0.003 32 Tintina
SC11-039  124.36 133.70 9.34 249 031 199 0.005 31  Tintina
SC11-041  76.24 86.37 10.13 2.08 0.11 | 9.2 0.004 32 Tintina
SC11-041 9291  99.71 6.80 245 0.06 11.3 0.003 31  Tintina
SC11-044 113.70 120.00 6.30 3.15 0.16 21.8 0.005 31  Tintina
SC11-045 119.20 122.30 3.10 213  0.03 | 9.2 0.003 31 | Tintina
SC11-046  98.47 108.10 9.63 265 0.11 9.3 0.008 32 Tintina
SC11-046 111.76 12286 11.10 2.30 0.18 19.1 0.007 @ 31 | Tintina
SC11-054 95.06  98.06 3.00 221 0.08 47.8 0.003 31 | Tintina
SC11-055  104.50 12392 19.42 219 0.07 14.8 0.004 31 | Tintina
SC11-060 12140 149.18 27.78 2.64 0.06 199 0.009 31 @ Tintina
SC11-061 157.75 165.92 8.17 2.09 0.14 182 0.007 31 | Tintina
SC11-062 161.49 168.63 714 292 0.14 439 0.005 31 @ Tintina
SC11-064 107.58 116.00 842 480 0.12 53.6 0.008 32 Tintina
SC11-066 @ 156.09 161.10 5.01 3.26 0.17 17.2 0.003 31  Tintina
SC11-068  109.75 12843 1868 291 0.11 144 0.003 31 @ Tintina
SC11-069 12245 129.14 6.69 232 0.07 139 0.003 31 Tintina
SC11-072  110.97 132.00 21.03 2.70 0.10 15.7 0.008 31 @ Tintina
table continues...
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From To Length  Cu Co Ag Au
BHID (m) (m) (m) (%) (%) (g/Y) (g/t) UCZ Company
$C12-125  107.70 122.00 = 14.30 2.18 0.08 123 0.004 31  Tintina
S§C12-130 7590 8530 940 3.18 0.12 86 0.007 32 | Tintina
S§C12-130  93.50 106.70 | 13.20 232 0.13 58 0.009 31 | Tintina
S§C12-131 131.00 152.75 2175 221 0.07 189 0.006 31 | Tintina
$C12-132  70.60  78.10 750 3.39 0.17 182 0.003 | 32  Tintina
$C12-132 8390 9243 853 297 0.11 11.0 0.004 31  Tintina
$C12-135  115.31 130.80 @ 15.49 254 0.08 119 0.005 31  Tintina
SC12-137  113.36 129.47 | 16.11 3.38 0.09 13.0 0.011 31 | Tintina
SC12-139 117.30 135.75 | 1845 245 0.08 14.7 0.003 31 | Tintina
SC12-143 108.22 13542 | 27.20 2.70 0.09 124 0.003 31 | Tintina
SC12-144 11590 134.00 = 18.10 2.17 0.05 24.0 0.003 31  Tintina
S$C12-145  113.30 139.29 = 25.99 259 0.08 14.1 0.007 31  Tintina
SC12-147 107.05 136.60 | 29.55 252 0.10 13.9 0.003 31 | Tintina
SC12-148 111.90 140.40 @ 2850 222 0.09 13.1 0.005 31 | Tintina
S§C12-150  117.50 133.45 1595 295 0.10 145 0.003 31 | Tintina
S$C12-151  108.70 112.78 = 4.08 2.02 0.05 16.2 0.007 31  Tintina

SC-64 118.87 123.90 503 326 0.10 94 0.029 31 CAl
SC-71 168.25 17191 3.66 209 0.03 179 0.003 31 CAl
SCC-17 130.76 = 137.46 6.70 276 0.19 185 0.012 31 ull
SCC-19 115.21  123.75 854 3.05 0.18 104 0.011 31 ull
SCC-23 132,59 140.51 792 3.62 054 54 0.012 31 ull
SCC-30 92.35 96.62 427 284 0.17 7.0 0.001 32 ull
SCC-33 109.73 12436 1463 204 0.15 6.4 0.012 31 ull
SCC-34 108.20 119.79 | 1159 224 0.13 9.9 0.010 31 ull
SCC-36 31.39 4237 1098 230 0.10 6.1 0.010 31 BHP

10.3 RELEVANT JOHNNY LEE LZ RESULTS

Samples were collected by Tintina, CAl, Ull, and BHP from 33 diamond core holes from
the LZ covering an area measuring approximately 1,275 m (northwest-southeast) by
100 to 250 m (northeast-southwest). Relevant samples from these drilling campaigns
are summarized in Table 10.6 based on hanging wall to footwall composites.

The intervals shown in Table 10.6 were used by RMI to estimate resources for a single
massive sulphide horizon referred to as LZ 11.
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Table 10.6 Relevant Johnny Lee LZ Intervals

From To Length  Cu Co Ag Au
BHID (m) (m) (m) (%) (%) | (g/Y) (&/) LCZ Company
SC10-004  414.00 418.05 4.05 10.84 0.08 83 0.210 11  Tintina
SC10-005 405.80 41215 635 872 0.11 5.0 0.048 11 | Tintina
SC11-008  355.22 357.40 218 245 004 6.6 0697 11  Tintina
SC11-011  409.65 422.70 13.05 3.18 0.02 25 0.348 11 | Tintina
SC11-015 449.29 456.59 730 314 004 6.1 0461 11 | Tintina
SC11-029 437.00 440.63 3.63 1397 0.02 75 0232 11  Tintina
SC11-048 356.87 367.60 10.73 527 0.06 4.8 0.497 11 | Tintina
SC12-100  412.00 424.10 1210 855 0.03 2.6 0552 11 @ Tintina
SC12-101 38295 397.75 1480 560 0.04 25 0.274 11 | Tintina
SC12-102  429.70 44135 1165 3.18 0.10 3.1 0.248 11 | Tintina
SC12-103 44450 447.15 2.65 14.09 001 27 0.688 11  Tintina
SC12-104 460.10 47743 1733 832 004 79 0.281 11 | Tintina
SC12-110 405.34 408.04 270 233 002 38 0.035 11 Tintina
SC12-123 361.75 363.93 218 10.76 001 6.2 0.754 11  Tintina
SC12-124  360.32 363.90 358 440 002 34 0366 11  Tintina
SC12-142  340.50 349.54 9.04 324 0.02 25 0401 11  Tintina

SC-50 367.89 370.33 2.44 775 001 32 039 11 CAI
SC-51 397.61  404.77 7.16 5.80  0.01 1.7 0.190 11 CAl
SC-55 463.60 470.31 6.71 10.12  0.02 125 0.429 11 CAl
SC-57 482.50 486.16 3.66 6.47  0.02 6.3 0307 11 CAl
SC-90 383.26 384.54 1.28 11.64 0.02 109 0.095 11 CAI
SCC-17 355.70 358.14 2.44 6.82 0.05 3.0 0342 11 CAI
SCC-21 394.56 400.66 6.10 4.78 0.04 40 0243 11 ull
SCC-34 413.61 418.49 4.88 7.56 0.15 7.6 0.406 11 ull

SCC-46 400.35 412.76 @ 12.41 571 0.03 24 0.267 11 BHP

10.4 RELEVANT LOWRY MZ INTERVALS

Samples were collected by Tintina and CAl from 29 diamond core holes from the Lowry
MZ covering an area measuring about 650 m (north-south) to approximately 300 m (east-
west). Relevant samples from these drilling campaigns are summarized in Table 10.7
based on hanging wall to footwall composites.

The intervals shown in Table 10.7 were used by RMI to estimate resources for a single
massive sulphide horizon referred to as MZ 21.
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10.5

10.6

Table 10.7 Relevant Lowry MZ Intervals

From To Length  Cu Co Ag Au
BHID (m) (m) (m) (%)  (ppm) (g/t) (/) MCZ Company

SC10-006  384.02 430.64 46.62 257 0.12 13.3 0.006 21 | Tintina
SC11-076 319.36 356.87 37.51 2.38 0.13 13.1 0.004 21 | Tintina
SC11-084 324.12 334.19 10.07 229 0.18 14.9 0.025 21  Tintina
SC11-085 659.98 668.13 8415 3.31 0.41 12.6 0.008 21  Tintina
SC12-152  347.50 385.90 3840 266 0.09 12,5 0.010 21 | Tintina
SC12-153  348.00 357.00 9.00 250 0.09 14.5 0.002 21 | Tintina
SC12-164 480.97 519.10 3813 2.83 0.08 16.7 0.002 21  Tintina
SC12-165 301.70 308.00 6.30 3.07 0.04 9.2 0.005 21  Tintina
SC12-168  348.76 372.42 23.66 5.45 0.11 20.9 0.004 21  Tintina
SC-80 393.50 444.40 50.90 2.80 0.11 113 0.005 21 CAl

2010 TINTINA DRILLING

In 2010, Tintina completed 1,509.65 m of core drilling in five holes to verify historic
results obtained by CAl, Ull, and BHP (Lechner 2010). The work was carried out on
Tintina’s behalf by Spring Valley Drilling from Hot Springs, Montana. The contractor came
well recommended and successfully completed each of the five holes using a truck-
mounted core-drilling rig capable of recovering HQ (2.5") diameter core from the depths
required. In holes SC10-001 through SC10-004, HQ-sized core was recovered. In hole
SC10-005 drilling problems required reduction to NTW (2.25" diameter) core. Core
recoveries through the sulphide zones were excellent. Downhole surveys were conducted
using both Reflex and Devico multi-shot tools and down hole surveys show that the holes
are reasonably straight. Because of drilling problems, only two survey stations 70 m
apart were collected from the bottom of SC10-005.

2011 TINTINA DRILLING

In 2011, Tintina contracted Ruen Drilling Inc. (Ruen) from Clark Fork, Idaho. Ruen used
two track-mounted Longyear LF-90's drills, a Longyear LF-70, a CS-1000 and two wheel-
mounted CS-1500s. The hole collars were surveyed by WWC Engineering from Helena,
Montana, the same as in 2010. The 2011 drillholes were surveyed down-the-hole using
a Reflex tool. The drills were manned by two crews that each worked 12-hour shifts.

Drill core was delivered to Tintina's core logging facility located in White Sulphur Springs,
Montana twice daily during drilling operations by company employees. The core was
transferred to logging tables in the core storage warehouse where quick logs were
generated by staff/contract geologists. Various geologic information such as core
condition, lithologic contacts, bedding orientation, estimate of sulphide content,
structure, alteration, mineralization, barite content, vent fauna, presence of microbial
mat structures, etc. were recorded into Microsoft Word® documents as daily reports that
were sent to corporate headquarters.
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10.8

10.9

After quick logging, the core was transferred to a heated logging facility where more
detailed core logging was completed. Drilling depths from wooden run blocks were
converted from imperial to metric units. Core recovery and rock quality designation
(RQD) measurements were then made and recorded in a Microsoft Access® database. All
core boxes were weighed and then photographed. Detailed core logs (lithology,
alteration, mineralization, structure, etc.) were electronically scanned and then recorded
into a Microsoft Access® database by Tintina geologists or technicians.

2012 TINTINA DRILLING

In 2012, Tintina contracted Ruen from Clark Fork, Idaho. Ruen used two track-mounted
Longyear LF-90's drills, two Longyear LF-70’s, and a Longyear LF-230. The hole collars
were surveyed by WWC Engineering from Helena, Montana, the same as in 2010 and
2011. The 2012 drillholes were surveyed down-the-hole using a Reflex tool. The drills
were manned by two crews that each worked 12-hour shifts.

Drill core was delivered to Tintina's core logging facility located in White Sulphur Springs,
Montana, twice daily during drilling operations by company employees. The core was
transferred to logging tables in the core storage warehouse where quick logs were
generated by staff/contract geologists. Various geologic information such as core
condition, lithologic contacts, bedding orientation, estimate of sulphide content,
structure, alteration, mineralization, barite content, vent fauna, presence of microbial
mat structures, etc. were recorded into Microsoft Word® documents as daily reports that
were sent to corporate headquarters.

After quick logging, the core was transferred to a heated logging facility where more
detailed core logging was completed. Drilling depths from wooden run blocks were
converted from imperial to metric units. Core recovery and RQD measurements were
then made and recorded in a Microsoft Access® database. All core boxes were weighed
and then photographed. Detailed core logs (lithology, alteration, mineralization,
structure, etc.) were electronically scanned and then recorded into a Microsoft Access®
database by Tintina geologists or technicians.

SAMPLING AND RECOVERY FACTORS

In general, core recovery by all four companies was satisfactory to excellent. There are
no drilling, sampling or recovery factors that could materially impact the accuracy and
reliability of the results.

TRUE THICKNESS

As described in Section 7.0, mineralization is typically stratabound. Banding of the
bedded pyrite in the sulphide zones and host shale is assumed to be the true orientation
of the mineralized horizon. In all cases, the bedding and sulphide banding lies at
approximately 80° to 90° from core axis, and so the intersections represent near true
thickness of the mineralization.
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10.10 SIGNIFICANTLY HIGHER GRADE INTERVALS

The selection of which drillhole intervals to be included in the Johnny Lee and Lowry
wireframes was based on geology (i.e. bedded massive sulphide accumulations with
visible copper mineralization) and assay results. RMI notes that, in general, most of the
individual assay intervals ranging for 0.25 to 2.0 m contain copper grades in excess of
1%. A certain amount of internal dilution was allowed by including weakly mineralized
intervals.

The massive sulphide horizons show appreciable short-range variability in grade but, in
most cases, no single high-grade interval was allowed to be smeared out across the
horizon so as to “carry” that intercept.
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11.0 SAMPLE PREPARATION, ANALYSES, AND
SECURITY

11.1 HISTORIC SAMPLE PREPARATION

CAl and Ull/BHP completed historic core sampling on all mineralized or altered sections
of drill core. Sample interval lengths were usually 5 ft (1.52 m) or less. In mineralized
zones, CAl used geologic boundaries to guide placement of sample interval breaks. Ull
and BHP sampled on strict 2 ft (0.61 m) sample intervals through mineralized zones. In
all cases, a geologist logged and photographed the core, marked sample interval
boundaries with flagging with footage written on the flagging, stapled a sample tag in the
wax impregnated core box, and a geologic technician split the core as directed by the
geologist.

11.2 TINTINA SAMPLE PREPARATION

In Tintina's 2010 to 2012 drilling programs, sawn core samples were collected
throughout key mineralized horizons from HQ and NQ diameter drillhole intersections.
Because the zones generally have some silicification, core recoveries are quite good
throughout the mineralized zones. Each box of core was photographed and logged by the
geologist. Sample boundaries were marked on core, sample numbers with beginning and
ending meterages were marked on aluminum tags and stapled with sample card stubs
onto the sides of core boxes. Samples were collected continuously from the beginning to
end of each mineralized zone with interval spacings typically less than 2 m in length and
usually broken at geologic boundaries. No gaps were left between subsequent samples
in any mineralized zone. Boundaries of mineralized zones were selected on the basis of
a visual estimation of chalcopyrite content and a comparison with historic drill logs from
the nearby twinned drillhole. After logging the geologic data from the drill core, sampling
began approximately 30 ft (9 m) above where core appeared to consistently contain more
than approximately 0.5% chalcopyrite, and ended 30 ft (9 m) below the last occurrence
of mineralization. Sample cards were filled out with the hole number, date, and
beginning and ending of interval, and samples were split with an electric powered tile
saw either by the geologist or by a geologic technician under supervision of the geologist.
Every effort was made to get an unbiased representative sample of the core. Because
core recoveries have been good and core is generally only slightly broken if at all,
samples are good quality. The geologist marked the core for sampling, and stapled both
the paper sample tags and an aluminum tag showing beginning and ending
measurements in the wax-impregnated core box.
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11.3

114

HISTORIC SAMPLE ANALYSES

In the CAl, Ull, and BHP core sampling programs, a geologic technician put the split core
samples in marked bags and sealed them, then boxed or bagged them and shipped them
via UPS to the laboratory of choice. The laboratories that were used were Silver Valley
Laboratories in Kellogg, Idaho, Bondar Clegg in Vancouver, BC, and BHP’s in-house lab at
Sunnydale, California. A QA/QC program was conducted by all companies that involved
regular injection of blanks, standards, and duplicates. Companies requested a variety of
analytical suites with a minimum of a dozen elements including copper, cobalt, lead, zinc,
silver, iron, arsenic, and barium. Trace quantities of most metals were analyzed by
atomic absorption, and "over limit” quantities were completed by wet chemical and fire
assay methods. Details of procedures are no longer available, but interviews with
individuals who were involved in the programs show that sampling was completed to the
standards of the time.

TINTINA SAMPLE ANALYSES

In the 2010 Tintina core sampling program, the geologist, or a technician under the
geologists supervision, bagged samples in marked bags, sealed the bags, put the
individual sample bags in marked rice bags, sealed these bags, and arranged for an on
site FedEx pick-up for international FedEx next day delivery to the ALS Chemex laboratory
in Vancouver, BC. Some samples were shipped via bundled pallets by UPS to the ALS
Chemex lab in Reno, Nevada. The samples sent to Reno were prepared and the pulps
sent to the ALS Chemex laboratory in Vancouver, BC. ALS Chemex is an internationally
recognized certified laboratory (ISO 9001:2000). ALS Chemex crushed the core to 70%
less than 2 mm, pulverized a 250 g split to 85% less than less than 75 uym, completed a
four-acid digestion on a split, and carried out both a 33 element inductively coupled
plasma (ICP) analysis (ME-ICP61a) and a mineralized material-grade copper assay
routine (Cu-G62).

At least one duplicate, blank, and standard reference material (SRM) was inserted into
the sample number series for every 20 samples and included in the shipments. The
standard that was used for the 2010 Tintina drilling was purchased from WCM Minerals.
This commercial standard (PB 134) has certified copper, lead, zinc, and silver values of
0.58%, 0.91%, 1.72%, and 184 g/t, respectively. For the 2010 drilling program, pieces
of Newland Formation Unit VII were collected from accessible outcrops along the highway
near the Property and used as blank material.

Tintina used additional certified standards that were purchased from WCM Minerals from
their 2011 and 2012 drill programs. Table 11.1 summarizes the expected values from
all SRMs used by Tintina. Landscaping marble pieces purchased from a local hardware
store were used for blank material for the Tintina 2011 and 2012 drilling campaigns.
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Table 11.1 SRM Expected Values

Copper (%) Co (%) Ag (g/1) Au (g/t) Lead (%) Zinc (%)

WCM Expected Standard Expected Standard Expected Standard Expected Standard Expected @ Standard Expected @ Standard
Standard Value Deviation Value Deviation Value Deviation Value Deviation Value Deviation Value Deviation

CU 145 3.100 0.090 N/A N/A 93.0 3.366 N/A N/A N/A N/A N/A N/A
CU 182 0.770 0.015 N/A N/A 33.0 1.197 0.8 0.028 N/A N/A N/A N/A
NI 116 0.780 0.013 0.058 0.002 N/A N/A N/A N/A N/A N/A N/A N/A
PB 129 0.280 0.012 N/A N/A 23.0 1.696 N/A N/A 1.240 0.017 2.000 0.006
PB 131 0.470 0.012 N/A N/A 262.0 10.826 N/A N/A 1.040 0.035 1.890 0.059
PB 134 0.580 0.009 N/A N/A 184.0 5.489 N/A N/A 0.910 0.030 1.720 0.058
Tintina Resources Inc. 11-3 1391880100-REP-RO004-01
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11.5 TINTINA SAMPLE SECURITY

The 2010 Tintina drill core was taken from the drill rig by Tintina personnel to a rental
house located near the Project site. After logging, the core samples were placed in
sealed bags prior to shipment by FedEx or UPS to ALS Chemex laboratories.

Tintina rented a core logging/processing/storage facility in White Sulphur Springs for
their 2011 to 2012 drilling campaigns (Figure 11.1). Drill core was retrieved from the
drill rigs twice a day by Tintina contractors and delivered to the core processing facility.
The drill core was stored in a secure warehouse with the samples placed in sealed bags.
In 2011, Tintina constructed a large core storage facility that is located between the
Johnny Lee and Lowry deposits. After the drill core was processed in White Sulphur
Springs, it was transferred to the secure new on site core storage building.

In RMI’s opinion, the Black Butte core is adequately secure and reasonable measures
have been undertaken to ensure the safety and integrity of the samples.

Figure 11.1 White Sulphur Springs Core Logging Facility

11.6  HiSTORIC QUALITY ASSURANCE/QUALITY CONTROL

Black Butte drilllhole data that was obtained in the 1980s and 1990s was collected by
highly reputable major mining companies of that era (i.e. CAl, Ull, and BHP). Tintina has
made a concerted effort to obtain assay certificates and QA/QC data from Teck, who
acquired Cominco in 2008 and ostensibly has all of the Black Butte data that was
collected by CAI, Ull and BHP. At the time of this report, Teck has not provided Tintina
with the requested data.
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11.7  TINTINA QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

For their 2010, 2011 and 2012 drill campaigns, Tintina submitted blanks and certified
standards with the sawn drill core samples at a frequency of approximately one QA/QC
sample per 20 core samples. Tintina also requested that ALS Chemex prepare duplicate
samples from the coarse reject that was left over from the initial sample preparation,
which was then submitted to Inspectorate Exploration & Mining Services Ltd.
(Inspectorate). A large percentage of representative splits from the original ALS Chemex
pulps were submitted to Inspectorate for check assaying purposes. Table 11.2
summarizes the number of QA/QC samples that were submitted by Tintina from their
2010, 2011, and 2012 drilling campaigns that are relative to this report.

Table 11.2 Summary of Submitted QA/QC Samples
No. of

Sample Type Description Samples
Blank Barren outcrop - landscaping marble 810
Standard CU 145 WCM Minerals Certified Standard 128
Standard Cu 182 WCM Minerals Certified Standard 27
Standard NI 116 WCM Minerals Certified Standard 114
Standard PB 129 WCM Minerals Certified Standard 60
Standard PB 131 WCM Minerals Certified Standard 384
Standard PB 134 WCM Minerals Certified Standard 100
HQ-NQ Duplicates Prepared and assayed by ALS Chemex 787
HQ-NQ Check Original prepped and assayed by ALS Chemex - pulp split assayed 70
Assays by Inspectorate
PQ Check Assays Original prepped and assayed by Inspectorate - pulp split assayed 63

by ALS Chemex

11.8 2010, 2011 AND 2012 TINTINA BLANK PERFORMANCE

In 2010, four blanks were submitted by Tintina for the first four confirmation drillholes.
That blank material consisted of locally derived Newland Formation material. Several of
the blanks that were assayed for copper returned values higher than 15 times the
detection limit. However, those values were significantly lower than 0.1% copper and
probably represent trace copper in the Newland Formation. All of the cobalt blanks were
less than 10 times the detection limit.

For their 2011 and 20412 drill campaigns, Tintina used commercially available landscape
marble pieces, which eliminated the anomalous copper values associated with the
Newland Formation blanks used in 2010. Figure 11.2 through Figure 11.5 show values
obtained from blank material submitted for the 2010 and 2011 drill campaigns for
copper, cobalt, silver, and gold, respectively.
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Figure 11.2 Copper Blank Performance
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RMI notes that ALS Chemex returned higher copper values for the supposedly barren
landscaping marble than would be expected. This noise could also represent
contamination of the crushing/grinding equipment. RMI recommends that Tintina pay
close attention to the performance of blank material associated with future drilling

campaigns.
Figure 11.3 Cobalt Blank Performance
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The apparent failure of sample number 203705 is thought to represent a sample
numbering error and probably represents a standard reference (i.e. NI 116).

Figure 11.4 Silver Blank Performance
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The apparent failure of three samples may be associated with the sample label mix ups

that were previously discussed.

Figure 11.5 Gold Blank Performance
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11.9

2010, 2011 AND 2012 TINTINA SRM PERFORMANCE

For their 2010, 2011 and 2012 drilling programs, Tintina submitted 813 SRMs along
with their HQ-NQ diamond core hole samples that were submitted to ALS Chemex. The
certified SRMs were purchased from WCM Sales Ltd. (also known as WCM Minerals) from
Burnaby, BC. The insertion rate of the SRMs was approximately one SRM per 20 drillhole
samples. Table 11.1 summarizes the expected values for various metals for each of the
SRMs along with their associated standard deviations. The expected values and
standard deviations were derived by round robin assaying.

In 2010, the commercial standard PB 134, which was purchased from WCM Minerals,
was inserted into the sample stream five times for the samples used by the author for
estimating resources for the Johnny Lee UZ (Lechner 2010). This same standard along
with three other WCM Minerals standards, (PB 129, PB 131, CU 145, CU 182, and NI
116) were used by Tintina for their 2011 and 2012 drill campaign.

Figure 11.6 and Figure 11.7 track the performance of SRM CU 145 that was assayed by
ALS Chemex for copper and silver, respectively.

Figure 11.6 SRM CU 145 - Copper Performance
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Figure 11.7 SRM CU 145 - Silver Performance
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Figure 11.8 and Figure 11.9 track the performance of SRM CU 182 that was assayed by

ALS Chemex for copper and silver, respectively.

Figure 11.8 SRM CU 182 - Copper Performance
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Figure 11.9 SRM CU 182 - Silver Performance
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Figure 11.10 and Figure 11.11 track the performance of SRM NI 116 that was assayed
by ALS Chemex for copper and cobalt, respectively.

Figure 11.10 SRM NI 118 — Copper Performance
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Figure 11.11 SRM NI 118 - Cobalt Performance
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Figure 11.12 to Figure 11.15 track the performance of SRM PB 129 that was assayed by
ALS Chemex for copper, silver, lead, and zinc, respectively.

Figure 11.12 SRM PB 129 - Copper Performance
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SRM PB 129 - Silver Performance
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SRM PB 129 - Lead Performance

Figure 11.14
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Figure 11.15 SRM PB 129 - Zinc Performance
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Figure 11.16 to Figure 11.18 track the performance of SRM PB 131 that was assayed by

ALS Chemex for copper, lead, and zinc, respectively.

Figure 11.16 SRM PB 131 - Copper Performance
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Figure 11.17 SRM PB 131 - Lead Performance
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Figure 11.18 SRM PB 131 - Zinc Performance
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Figure 11.19 to Figure 11.22 track the performance of SRM PB 134 that was assayed by
ALS Chemex for copper, silver, lead, and zinc, respectively.
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Figure 11.19 SRM PB 134 - Copper Performance
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Figure 11.20 SRM PB 134 - Silver Performance
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Figure 11.21 SRM PB 134 - Lead Performance
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Figure 11.22 SRM PB 134 - Zinc Performance
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201010 2011 TINTINA DUPLICATE SAMPLES

As a part of their QA/QC program, Tintina notified ALS Chemex to create a duplicate pulp
from the coarse reject sample at an approximate frequency of one duplicate pulp for
every 30 drill core samples. For their 2010 to 2012 drilling campaigns, 803 duplicate
pulp samples were prepared and assayed by ALS Chemex (61 in 2010, 388 in 2011 and
354 in 2012). Table 11.3 summarizes basic descriptive statistics for the original and
duplicate pulp for those 803 sample pairs.

Table 11.3 Original-Duplicate Sample Comparison
Sample Minimum = Maximum Mean Median Q1 Q3 SD cv

Copper Duplicates
Original Cu (%) 0.001 20.200 0.815 0.028  0.004 0.686 2.87 3.52
Duplicate Cu (%) 0.001 20.500 0.819 0.027 | 0.003 0.706 2.87 3.51
Difference (%) 0.00 -1.46 -0.51 3.70 16.67 -2.90 -0.27  0.24
Cobalt Duplicates
Original Co (ppm) 5.000 8540.000 252.825  60.000 | 10.000 340.000 71133 2.81
Duplicate Co (ppm) 5.000 8540.000 253.613 @ 60.000 | 10.000 330.000  714.36 2.82
Difference (%) 0.00 0.00 -0.31 0.00 0.00 3.03 -0.42  -0.11
Silver Duplicates
Original Ag (g/t) 0.500 115.000 10.686 | 6.000 @ 1.000 16.000 | 14.90 @ 1.39
Duplicate Ag (g/1) 0.500 114.000 = 10.562 @ 6.000 | 1.000 16.000 @ 14.84 1.40
Difference (%) 0.00 0.88 1.17 0.00 0.00 0.00 0.38 | -0.78
Gold Duplicates
Original Au (g/t) 0.003 1.630 0.0204  0.0025 | 0.0025 0.0080 0.12 5.87
Duplicate Au (g/1) 0.003 1.625 0.0196 | 0.0025 | 0.0025 0.0080 0.12 6.02
Difference (%) 0.00 0.31 4.17 0.00 0.00 0.00 148  -2.58

Notes:

SD = Standard Deviation; CV = Coefficient of Varation.

The original copper and cobalt pulps tended to assay slightly below the duplicate pulp
assays (e.g. the mean original copper pulp grade was 0.5% lower than the duplicate
copper pulp). The mean grade statistics are influenced by several high-grade samples.
Quantile-quantile (QQ) plots were drawn to compare the original pulp result (X-axis) with
the duplicate pulp result (Y-axis). Figure 11.23 through Figure 11.26 shows QQ plots
based on the original and duplicate pulp results for copper, cobalt, silver, and gold,

respectively.

Tintina Resources Inc.

Updated Technical Report and Preliminary Economic

11-17

Assessment for the Black Butte Copper Project, Montana

1391880100-REP-RO004-01



@ TETRA TECH
RESOURCES

Figure 11.23 Copper QQ Plot — Original versus Duplicate Pulps
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Figure 11.24 Cobalt QQ Plot — Original versus Duplicate Pulps
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Figure 11.25 Silver QQ Plot — Original versus Duplicate Pulps
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Figure 11.26 Gold QQ Plot — Original versus Duplicate Pulps
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11.11

2010710 2011 TINTINA CHECK ASSAYS

Two different types of "check assays" were completed for Tintina's 2010 and 2011
drilling campaigns. The first set consists of HQ and NQ core that was prepped and
assayed by ALS Chemex. Tintina requested that ALS Chemex create a split from select
pulps, which were then submitted to Inspectorate and assayed for a variety of metals.
Seventy pulps were re-assayed by Inspectorate.

The second set of check assays were prepared by Inspectorate and re-assayed by ALS
Chemex. These samples represented PQ core from metallurgical holes that were
submitted to Inspectorate for metallurgical recovery studies. Each of the submitted core
intervals were assayed by Inspectorate prior to compositing for metallurgical test work.
Tintina requested that Inspectorate split out a representative portion of the initial pulp
which was then submitted to ALS Chemex for re-assaying. Sixty-three pulps were re-
assayed by ALS Chemex.

Table 11.4 summarizes basic descriptive statistics for the 70 same pulp assays that were
originally assayed by ALS Chemex and later assayed by Inspectorate.

Table 11.4 ALS Chemex versus Inspectorate Same Pulp Assay Comparison

Cu (%) Co (ppm) Ag (ppm)
ALS ALS ALS
Parameter =~ Chemex | Inspectorate Chemex Inspectorate =Chemex Inspectorate
Count 70 70 70 70 70 70
Minimum 0.007 0.008 5 1 4 3
Maximum 8.480 8.470 4,870 4,291 82 91
Mean 3.430 3.169 1065 1001 21 19

Standard 2.303 2.286 777 740 16 15
Deviation
Coefficient of 0.67 0.72 0.73 0.74 0.73 0.82
Variation

Mean Grade 8% 6% 16%
Difference

The mean ALS Chemex copper, cobalt, and silver grades are 8%, 6%, and 16% higher
than Inspectorate. There is no apparent significant bias between the two laboratories as
illustrated by XY scatter graphs shown in Figure 11.27 through Figure 11.29 for copper,
cobalt, and silver, respectively.

Figure 11.27 and Figure 11.28 suggest that the difference in mean copper and cobalt
grades may be influenced by a handful of high-grade samples. Other factors could be
associated with how well the initial ALS Chemex pulps were homogenized prior to
creating a split for Inspectorate. Differences in acid digestions and acid temperatures
between the two laboratories could also add to the mean grade differences. RMI
recommends that for future drilling campaigns that Tintina generate more pulps from the
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coarse reject and submit them to another commercial laboratory. RMI also recommends
that Tintina send coarse reject splits to a secondary laboratory so that they can prepare
and assay their own independent sample.

Figure 11.27 ALS Chemex versus Inspectorate — Copper
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Figure 11.28 ALS Chemex versus Inspectorate — Cobalt
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Figure 11.29 ALS Chemex versus Inspectorate — Silver
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As previously mentioned, a total of 63 pulps that were prepared by Inspectorate from
metallurgical core samples were re-assayed by ALS Chemex. Table 11.5 summarizes
basic descriptive statistics for those same pulp assays.

Table 11.5 Inspectorate versus Chemex Same Pulp Assay Comparison
Cu (%) Co (ppm) Ag (ppm)
ALS ALS ALS
Parameter Inspectorate = Chemex Inspectorate nChemex Inspectorate = Chemex

Count 63 63 63 63 63 63
Minimum 0.024 0.030 40 40 2 2
Maximum 9.040 9.580 7,415 7,120 50 49
Mean 1.405 1.450 1,055 1,025 14 13
Standard 1.930 1.999 1231 1185 8 8
Devision
Coefficient of 1.37 1.38 1.17 1.16 0.59 0.63
Variation
Mean Grade -3% 3% 11%
Difference

This comparison show less discrepancy between the two laboratories but the ALS
Chemex copper grade is still higher (by 3%) than the Inspectorate grade. The mean
Inspectorate cobalt and silver grades are higher than ALS Chemex.

Figure 11.30 is a XY scatter graph that compares the Inspectorate copper grade with ALS

Chemex.
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Figure 11.30 Inspectorate versus ALS Chemex — Cu
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11.12 DISCUSSION

Based on the information available to RMI, CAl, Ull, and BHP followed industry accepted
procedures for sample preparation, analysis, and security. RMI highly recommends that
Tintina continue trying to obtain assay certificates and QA/QC data from Teck and/or BHP
for the older drilling data.

RMI believes that there are no material factors that could have affected the accuracy and
reliability of the results from the various drilling campaigns. Core recovery tends to be
very good except in rare cases of shearing within fault zones.

Based on twin hole comparisons (2010 Tintina data versus older drilling data discussed
in Section 12.2) and subsequent QA/QC results from Tintina's 2011 and 2012 drilling
campaigns, it is RMI’s opinion that the Black Butte data are suitable for estimating
mineral resources.
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12.0 DATA VERIFICATION

12.1 PRE-TINTINA DATA
Tintina obtained a copy of the electronic drillhole database along with other information
(e.g. drillhole collar locations, down-hole surveys, and various maps) from the Belt
Research Center located in Missoula, Montana, which is managed by the University of
Montana Geology Department. CAl donated this data to the Belt Research Center after
they terminated their interest in the Project.

12.2 TINTINA CONFIRMATION DRILLING

For the resource estimates, RMI has stated that Tintina has not been able to verify the
drilling data collected prior to 2010 because that data is not currently available. As
discussed in Section 11.6, Tintina attempted to obtain copies of the historical data from
Teck, who purchased Cominco a number of years ago.

In the absence of assay certificates and QA/QC results for the historical data, Tintina drilled
six diamond core holes in 2010 twinning historical drilled holes. This twin hole program
focused on verifying historical data that was collected from the Johnny Lee UZ. Table 12.1
compares four 2010 Tintina UZ intercepts with older Ull intercepts. These comparisons
show that half of the new holes have higher grades and thicknesses than the older
intercepts and half have lower grades and thicknesses. Figure 12.1 shows the location of
the first four 2010 Tintina confirmation drillholes.

Table 12.1 Confirmation Hole Comparison
Twin Top Base

Site Elevation Elevation = Thickness Cu Co
Location Company Drillhole (m) (m) (m) (%) (%)
1 Tintina SC10-001 118.26 125.00 6.74 3.44 0.18
ull SCC-19 115.21 123.75 8.54 3.05 0.18

Difference (%) N/A 3 1 21 13 0
2 Tintina SC10-002 131.31 138.77 7.46 2.48 0.36
ull SCC-23 132.59 140.51 7.92 3.57 0.54

Difference (%) N/A -1 -1 -6 -31 -33
3 Tintina SC10-003 131.88 139.50 7.62 3.21 0.17
ull SCC-17 130.76 137.46 6.70 2.76 0.19

Difference (%) N/A 1 1 14 16 -11

table continues...
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Twin Top Base
Site Elevation Elevation Thickness Cu Co
Location Company Drillhole (m) (m) (m) (%) (%)
4 Tintina SC10-004 107.90 118.41 10.51 3.03 0.15
Uil SCC-34 110.03 119.79 9.76 2.35 0.13
Difference (%) N/A -2 -1 8 29 15
Figure 12.1 Tintina Confirmation Drilling Locations
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Each new hole twinned an historic hole drilled through either or both the USZ and LSZ
near Strawberry Butte in areas described as copper-cobalt resources by CAl. In each
twinning, the historic collar was located as closely as possible either by physical location
of the historic collar or by re-surveying the historic location. New holes were collared 3 m
away from the historic location. SC10-001 was located 3 m south of the SCC-19 collar
marker; SC10-002 was located 3 m south of the SCC-23 collar marker; SC10-003 was
located 3 m south of the historic survey coordinates; SC10-004 was located 3 m south of
the historic SCC-34 collar marker; and SC10-005 was located 3 m south of the historic
survey coordinates.
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Grades and grade x thicknesses for each of the confirmation twin holes are compared
with the older holes in a series of down-hole copper grade histograms and cumulative
grade-thickness plots in Figure 12.2 through Figure 12.5.
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Figure 12.2 SC10-001 versus SCC-19
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Figure 12.3 SC10-002 versus SCC-23
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Figure 12.4 SC10-003 versus SCC-17
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Figure 12.5

SC10-004 versus SCC-34
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Tintina has drilled a significant number of holes in the Johnny Lee UZ, LZ, and MZ since
their 2010 confirmation drilling program. Figure 10.1 shows the location of the Johnny
Lee UZ and LZ drilling by company. Table 12.2 summarizes drillhole intersections from
the Johnny Lee UZ by company.

Table 12.2 Johnny Lee UZ Drillhole Intersections
Average
No. of No. of 1 m Total Length  %of Cu Co Au Ag

Company Drillholes = Composites (m) (m) Data (%) %) (g/t)  (g/1)
CAl 5 28.0 27.5 5.51 2 235 0.13 0.01 135
ull 14 80.0 80.2 5.73 6 209 0.15 0.01 9.2
BHP 6 55.0 55.9 9.32 4 171 0.08 0.04 14.7
Tintina 112 1,237.0 1,2345  11.02 88 202 0.09 0.01 165
CAI+UII+BHP 25 1,63.0 163.6 6.54 12 1 2.00 0.12 0.02 11.8
Total/Average 137 1,400.0 1,398.14 1021 100 2.02 0.09 0.01 15.9

The data in Table 12.2 show that approximately 90% of the total UZ data have been
collected by Tintina since their entry into the district in 2010. Tintina’s drilling data
shows an appreciably average thickness than the historic data but that thickness is
highly influenced by the discovery of a thicker zone of mineralization at the south end of
the zone by Tintina. The average copper grade for the UZ is nearly identical when
Tintina’s assay data is compared with the historical data.

Table 12.3 compares historical drilling within the Johnny Lee LZ with Tintina’s drilling
data. Figure 10.1 shows the location of the Johnny Lee UZ and LZ drilling by company.

Table 12.3 Johnny Lee LZ Drillhole Intersections
Average
No. of No.of 1 m  Total Length = %of Cu Co Au Ag

Company Drillnoles = Composites (m) (m) Data (%) %) (g/t) (g/1)
CAl 9 30.0 29.5 3.28 15 5.81  0.02 0.30 6.7
ull 4 15.0 15.3 3.84 8 554 007 030 47
BHP 1 12.0 12.4  12.41 6 571 003 027 24
Tintina 19 136.0 134.9 7.10 70 5.74 | 0.04 0.34 43
CAI+UII+BHP 14 57.0 57.3 4.09 30 5.72 0.04 0.29 5.2
Total/Average 33 193.0 192.2 5.82 100 5.74 0.04 0.32 4.6

Tintina’s drilling data in the LZ represents 70% of the total data and like the UZ, the
average copper grade compares very well between the historic and Tintina drilling (i.e.
5.72% versus 5.74%, respectively). Like the UZ, Tintina's drilling data shows the LZ to be
thicker than the historic data.

Table 12.4 compares historical drilling within the Lowry MZ with Tintina’s drilling data.
Figure 10.2 shows the location of the Lowry MZ drilling by company.
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Table 12.4 Lowry MZ Drillhole Intersections
Average
No. of No.2.5m Total Length = %of Cu Co Au Ag
Company Drillnoles = Composites (m) (m) Data (%) (%) (g/t) (g/t)
Tintina 25 273.0 686.7 | 27.47 79 188 0.08 0.005 12.88
CAl 4 71.0 178.3 @ 4458 21 140 0.07 0.031 10.80
Total/Average 29 344.0 865.0 29.83 100 1.40 0.07 0.031  10.80

Tintina’s drilling data in the MZ represents about 80% of the total data. Unlike the
Johnny Lee UZ and LZ comparisons, on average, the Tintina drilling shows the MZ to be
thinner but higher grade than the historical data. The MZ is structurally more complex
than the Johnny Lee UZ and LZ so drillhole location can highly influence thickness and
grade comparisons.

RMI paired historical and Tintina drilling within the Johnny Lee UZ and LZ along with the
Lowry MZ to compare how well copper grades compare. Table 12.5 compares the paired
data using a maximum separation distance of 50 m.

Table 12.5 Copper Grade Comparison for Spatially Paired Data
Historic Drilling Tintina Drilling
Mineralized ucz Cu  Standard ucz Cu  Standard % Grade
Zone (m) (%) Deviation CV (m) (%) Deviation CV  Difference
Johnny Lee UZ | 40.0 2.14 1.26 0.59 40.0 2.36 1.63 0.69 10
Johnny Lee LZ 6.4 8.18 3.56 0.44 6.0  8.17 4.81 0.59 0
Lowry MZ 450 291 1.95 0.67 43.1 | 2.67 221 0.83 -8
Note: CV = Coefficient of Variation.

The data in Table 12.5 show that the historical data compares reasonably well with the
Tintina data (+10%) for data within 50 m of one another. The Tintina data shows a
higher standard deviation and coefficient of variation than the historical data.

Quantile-Quantile (QQ) plots comparing historical and Tintina copper grades within the
the Johnny Lee and Lowry mineralized zones using spatially paired data with a maximum
separation distance of 100 m. That separation distance was selected to generate
sufficient pairs for plotting purposes. Figure 12.6, Figure 12.7, and Figure 12.8 show the
QQ plots for the Johnny Lee UZ, Johnny Lee LZ, and Lowry MZ, respectively.
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Figure 12.6 QQ Plot - Historical versus Tintina Copper Grades — Johnny Lee UZ
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Figure 12.8 QQ Plot - Historical versus Tintina Copper Grades — Lowry MZ
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The data shown in Figure 12.6, Figure 12.7, and Figure 12.8 reflect a similar trend of
higher copper grades associated with the Tintina drilling data. It is RMI’s opinion that this
apparent bias is associated with differing analytical methods associated with the
historical and modern data. When the historical data were analyzed, aqua regia was
commonly used to digest the sample pulps. The Tintina data are based on a four acid
digestion protocol used by ALS Chemex. That acid digestion method has been used by
most commercial laboratories for a number of years now and is more apt to getting more
of the copper into solution.

Based on various comparisons between historic and Tintina drilling data, it is RMI's
opinion that the historical data are suitable to be used to estimate mineral resources. In
general, the historic data tend to be slightly lower grade than the Tintina data and in the
case of the Johnny Lee zone, tend to show the zones to be thinner than the Tintina data.
The average thickness of the Johnny Lee zones is highly dependent upon hole location.

12.3 TINTINA ASSAY VERIFICATION

Since 2010, RMI has estimated and updated mineral resources for the Project several
times. For the initial two estimates (Lechner 2010; 2011), RMI was able to verify 100%
of the 2010 and 2011 Tintina electronic drillhole assays that were used for estimating
Johnny Lee UZ and LZ mineral resources by comparing the records stored in their
electronic database against signed ALS Chemex assay certificates. No errors were
discovered.
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For the updated mineral resource estimate of the Johnny Lee UZ (Lechner 2012), RMI
randomly selected six 2011 drillholes that were used to define the Johnny Lee UZ (units
31 and 32). Signed assay certificates for drillholes SC11-017, SC11-029, SC11-035,
SC11-063, SC11-064, and SC11-072 were compared against Tintina's electronic assay
database. Only intervals from those holes that were used by the author for estimating
mineral resources were checked. A total of 80 intervals from zones 31 and 32 were
checked for copper, cobalt, gold, and silver (320 entries). No errors were discovered.

RMI has verified a significant portion of the 2012 Tintina drillhole assays that were used
to estimate mineral resources for the Lowry MZ comprising 615 copper, cobalt, and silver
assay records from 5 Tintina drillholes. No errors were discovered.

DISCUSSION

The original assay certificates and associated QA/QC data were unavailable for the
historic drilling. However, the Tintina confirmation drilling results demonstrated that the
older drilling is adequate for resource estimation purposes.

While on site, RMI made some random checks of down-hole survey records from the
drillers against the electronic database and discovered no discrepancies. RMI has
completed a representative review of Tintina's 2010, and 2011, and 2012 drilling
campaigns and has been able to verify that their assay database is accurate. The QA/QC
results demonstrate that the assays are representative and reproducible.

In RMI's opinion, the drillhole data that were used to estimate mineral resources for the
Black Butte UZ, LZ, and MZ are adequate and reasonable.
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13.0 MINERAL PROCESSING AND

METALLURGICAL TESTING

13.1

Tintina contracted Arthur H. Winckers, P.Eng., to direct the various preliminary
metallurgical test work programs to determine the flotation response of composite
samples from the Johnny Lee UZ and LZ. The following sections pertain to work directed
by Mr. Winckers with regards to the metallurgy of the Johnny Lee UZ and LZ.

MINERAL PROCESSING INVESTIGATIONS

The objective of the preliminary metallurgy program was to develop effective flotation
conditions for the recovery of copper and other payable metals, and to identify potential
amenability problems. The first phase of this program focused on testing samples from
the UZ, to develop metallurgical response data and process design parameters. In the
second phase, samples from the LZ were tested applying the process conditions
developed from the UZ composite.

The process development studies were conducted on a UZ Master Composite followed by
variability flotation response tests on UZ sub-composites. The effects of primary grind
and regrind levels as well as pH levels and collector types on the metallurgy were
investigated. Bond rod and ball mill work index determinations were performed on the
Master Composite. The process conditions developed for the UZ composite were
subsequently applied to the LZ composite.

The test work was conducted at the metallurgical division of Inspectorate, and the
analytical work was conducted by Inspectorate’s analytical division which has ISO 9001
accreditation and uses standard QA/QC procedures.

The results of these investigations indicated that the Johnny Lee UZ copper-cobalt
mineralization is very fine grained and complex requiring a primary grind level of 80%
passing 38 um and a rougher concentrate regrind of 80% passing 8 um for effective
liberation and recovery of copper minerals to a marketable concentrate. The Johnny Lee
LZ composite was found to be coarse grained and very responsive to the UZ conditions
that were applied, as the two mineralized material types will be comingled for processing
in the second year of production.

Initial work which included Quantitative Evaluation of Materials by Scanning Electron
Microscopy (QEMSCAN or QS) mineralogy studies focused on the determination of
optimum rougher flotation feed size and flotation conditions followed by developing
cleaner conditions in batch flotation tests.
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13.1.1

INVESTIGATIONS ON UPPER ZONE SAMPLES

The following is a brief overview of the investigations on the UZ composite.

Primary grind size levels between 108 and 42 um Pgo were tested initially, flotation was
conducted at a near neutral pH level using sodium isopropyl xanthate (SIPX) as the
primary collector while exploring a number of alternate secondary collectors. A primary
Pso grind level of 42 ym and a combination of SIPX and A3894 were concluded to give
the best results. A3894 is utilized as a CYTEC collector (a chemical manufacturer)
composed of Alkyl-alkyl thionocarbamate, which is stated to be a good copper mineral
collector selective against pyrite.

The results of the grind sensitivity tests, conducted at pH 8.0 to 8.5 are shown in Figure
13.1.

Figure 13.1 Rougher Mass Recovery versus Grind
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A primary grind size level of 38 to 42 ym was indicated and a very high mass recovery of
about 30% to the rougher concentrate was required to achieve close to a 90% copper
rougher recovery; the ratio of concentration to achieve this recovery target is very low, at
about three. The silver and cobalt recoveries to the rougher concentrate were very low at
about 50%. These test results are in line with the information produced by the QEMSCAN
mineralogy studies.

Difficulties experienced in upgrading the rougher concentrate in subsequent cleaner
stages prompted a mineralogy study to determine the copper mineral liberation and
associations; at 16 ym, about 60% of the copper sulphides in the concentrate are
liberated and the balance was mostly associated with pyrite. The concentrate contained
63% cobaltiferous pyrite (containing over 40% of the cobalt in the concentrate), which
was almost 80% liberated.

The high collector additions in the roughers needed to achieve less than 90% copper
recoveries resulted in very high recoveries of nearly barren pyrite and high collector
concentrations in the cleaners which adversely affected the selectivity.

Tintina Resources Inc. 13-2 1391880100-REP-RO004-01
Updated Technical Report and Preliminary Economic
Assessment for the Black Butte Copper Project, Montana



[E] TETRA TECH
RESOURCES

More selective rougher conditions and finer re-grinding were considered to be necessary
to improve selectivity in the cleaners. The results of tests F27 and F32 illustrate the
effect of rougher conditions. The cleaner metallurgy of these tests is shown in Table 13.1
and Figure 13.2. The regrind level and cleaner conditions in both tests were the same.

Table 13.1 Effect of Rougher Conditions on Cleaner Metallurgy

Rougher Conditions & Copper Recovery @ Cleaner Concentrate

Test pH  Collector | Mass (%) Cu (%) Cu (%) Rec (%)

F27 85  A3894 37.1 91.3 15.8 77
F32 9.5  3418A 23.0 87.4 18.8 77
Figure 13.2 Effect of Collector on Cleaning
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The more selective rougher conditions applied in F32 clearly produced superior overall
copper cleaner metallurgy, even though the rougher recovery F27 was 4% higher. The
cobalt and silver rougher recoveries in F32 at about 30% were much lower than in F27
because much of the cobaltiferous pyrite was rejected.

The effect of a finer regrind and sodium cyanide addition levels were explored in the next
series of tests. The first cleaner conditions and results are shown in Figure 13.3.
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Figure 13.3 Effect of Regrind and Sodium Cyanide on Cleaning
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Test F34 with a 50 g/t sodium cyanide addition to the regrind mill produced the best
results.

In preparation for the locked cycle test, two 3-stage batch cleaner tests were done
generally following F35 conditions. In both tests, the Pso primary grind size was reduced
to 37 um and, in one of the tests (F37), the ratio between 3418A and SIPX was increased
as summarized in Table 13.2.

Table 13.2 F34, F36, F37 Rougher Concentrates

F34, F36, F37 Rougher Concentrates

. Assay Distribution
Grind Collector
Pso (g/1) Weight Ag Cu Co Ag Cu Co
Test | (um) SIPX; 3418A Product (%) &/t (%) (%) (%) (%) (%)
F34 42 60; 30 Rougher 20.2 269 9.7 021 372 857 291
Concentrates
F36 37 60; 30 Rougher 22.4 264 83 022 386 878 301
Concentrates
F37 37 30; 45 Rougher 21.6 251 84 022 375 859 297
Concentrates

The finer primary grind slightly improved the copper, cobalt and silver rougher recoveries.

The metallurgy balance of F36 is listed in Table 13.3 and shows that the copper recovery
decreases sharply at concentrate grades above 25% copper. The silver and cobalt
recoveries to the cleaner concentrate are very low.
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Table 13.3 F36 Metallurgy Balance
Assay Distribution

Weight Ag Cu Co Ag Cu Co

Combined Products % &1 | (%) (%) (%) (%) (%)
Third Cleaner Concentrate 2.7 354 30.6 0.07 6.2 38.8 1.1
Second Cleaner Concentrate 50 36.3 26.6 0.12 11.9 63.4 3.6
First Cleaner Concentrate 9.8 339 173 0.21 21.8 80.6 12.2
Rougher Concentrate 209 269 88 0.22 36.7 87.3 28.1
Calculated Feed 100.0 153 2.1 0.17 100.0 H 100.0 100.0

The program on the Master Composite was concluded with a locked cycle test under the
optimized conditions used in F36.

The metallurgy projected from the results of the last three cycles is shown in Table 13.4.

Table 13.4 F38 Locked Cycle Test Cycles 4 to 6 Projected Metallurgy for Third and Second
Stages of Cleaning

Assay Distribution

Weight Ag Cu Co Ag Cu Co
(%) (&1 (%) (%) (%) (%) (%)

Third Cleaner Concentrate 6.9 16.8 2580  0.14 7.7 79.2 6.4
Second Cleaner Concentrate 85 158 21.70 0.15 9.0 82.2 8.2
First Cleaner Scavenger Tails 10.4 23.2 1.10 0.24 16.2 5.0 16.7
Rougher Concentrate 18.9 199 10.30 0.20 25.2 87.2 24.8
Total Final Tails 811 138 035 0.14 748 12.8 75.2
Calculated Head 100.0 149 2.24 | 0.15 100.0 100.0 100.0

A minor element analysis was performed on the concentrates of the last three cycles of
the test. The concentrate was found to contain very low levels of deleterious elements;
the only element that may incur a penalty is arsenic, which has a slightly elevated
concentration of 0.28%. Minor element concentrates are summarized in Table 13.5.
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Table 13.5

Minor Element Concentrations

Locked Cycle Test Concentrate Minor Element Analysis

Third Cleaner Analytical
Elements = Units Concentrate Method

Ag ppm 17 30-4A-TR
As % 0.28 As-1A-OR
Bi ppm <2 30-4A-TR
Cd ppm <0.5 30-4A-TR
Co ppm 1,419 30-4A-TR
F- Hg/g 59 ISE
Mo ppm 8 30-4A-TR
Ni ppm 586 30-4A-TR
Pb ppm 887 30-4ATR
Sb ppm 92 Sb-4A-LL-ICP
Se ppm 39 Se-4A-LL-ICP
Te ppm 6.6 50-4A-UT
Zn ppm 136 30-4A-TR
Hg ppm 1.3 Hg-AR-TR-CVAA

RESOURCES

The contained silver is not payable as the concentration is less than 1 oz/ton. The cobalt
recovery is very low as most of the cobalt is present ion cobaltiferous pyrite.

The k80 feed size of the locked cycle test was 31 ym. The mineralogically limiting grade
recovery curve derived from the QEMSCAN data shown in Figure 13.4 indicates that the
locked cycle test results were consistent with the projections from the QS study.

Figure 13.4 Mineralogically Limiting Grade Recovery Chart — UZ Composite
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A mineralogy study (QEMSCAN Bulk Modal Analysis) and a number of preliminary batch
cleaner flotation tests were conducted on the UZ sub-composites following the conditions

of the locked cycle test. The composite head grade and copper mineral liberation are
shown in Table 13.6.

At a particle size of about 50 pym less than 30% of the chalcopyrite is liberated;
insufficient material of the higher grade composite 36 was available for test work but the
received sample was included in the Master Composite.

Table 13.6 Johnny Lee UZ Sub-composite Copper Mineralogy Mineral Distribution by
Class of Associations

Composite Composite Composite Composite = Composite

Sample 36 39 41A 41B 44
Grade % Cu 3.3 2.2 1.7 2.1 1.8
Size k80 pm 46 54 48 49 53
Minerals
Liberated Cs 58 26 23 33 20
Binary - Cob 3 1 2 2 1
Binary - Py 14 26 37 35 36
Binary - Gn 10 13 6 6 4
Multiphase 15 34 33 24 38
Total 100 100 100 100 100

The grade-recovery curves derived from the batch cleaner tests, shown in Figure 13.5,
indicate that there is a large variability in metallurgical response between drillhole
samples of the UZ.

Figure 13.5 Copper Grade Recovery UZ Sub-composites
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The higher grade sample of hole SC11-072 gave the poorest response. The samples
exhibit a sharp decrease in recovery at concentrate grades above 20% copper.

A series of optimization tests on the Johnny Lee UZ Composite were conducted to
determine if the conditions developed in previous test work could be further optimized;
the basis for these tests was test F36. F36 conditions were applied to the locked cycle
test F38 and formed the basis for the design criteria.

The best results of the four optimization tests were achieved in test F(e). In this test, lime
was added to the grind and collector additions were increased substantially compared to
test F36, as a result the copper flotation kinetics increased significantly. The rougher
flotation time was reduced from 19 to 13 minutes which is a reduction of about 30%.

The overall rougher metallurgy did not change as the same copper and rougher mass
recovery were achieved as in test F36 as shown in Figure 13.6.

Figure 13.6 Rougher Test F(e) versus F36
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Based on the results of test F(e), it was recommended to reduce the rougher flotation
time in the design criteria by 30%; other parameters such as copper and mass recovery
will remain unchanged. The reagent coditions of the two tests are compared in Table

13.7.
Table 13.7 F36 and F(e) Rougher Reagent Conditions
Test F36 F(e)
Lime to Grind (g/t) 1,000 2,000
Lime to Roughers (g/t) 620 0
Rougher pH 9.5 10
SIPX (g/t) 60 110
A3418 (g/t) 30 40
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13.1.2 INVESTIGATIONS ON LOWER ZONE SAMPLES

Intervals from nine diamond drillholes selected across the LZ mineralization were
selected for preliminary test work. From these samples, five sub-composites were
prepared with grades ranging from 0.6 to 11% copper with an overall weighted average
composite grade of about 4% copper. Batch rougher and cleaner tests with UZ
conditions were conducted on this sample in preparation for a locked cycle test. The test
work indicated that good results can be obtained at a coarser primary grind without
regrinding of the rougher concentrate. The locked cycle test however was conducted at
UZ grind levels because material from both the UZ and LZ will be comingled in the mill
feed. The results of the locked cycle test are shown in Table 13.8.

Table 13.8 Locked Cycle Test Results on LZ Composite
Assays Distribution

Weightt  Ag Cu S Ag Cu S

Parameter (%) /v (%) (%) (%) (%) (%)
Cleaner Concentrate 14.3 87 270 351 23 96.6 20.2
First Cleaner Scavenger Tails 7.6 - 0.63 30.8 - 1.2 9.4
Rougher Concentrate 21.9 - 17.8 33.6 - 97.8 29.6
Rougher Tails 78.1 - 0.11 224 | - 2.2 70.4
Calculated Head 100.0 55 398 249 - 100.0 100.0

Preliminary rougher and batch cleaner tests were done on the four sub-composites of this
zone. The results of the kinetic rougher tests are shown in Table 13.9.

Table 13.9 Johnny Lee LZ Sub-composite Rougher Tests
Heads Assay Distribution
% % Weight % % Cu | Stot
Composite | Cu Stot | Product (%) Cu Stot % %
Lz1 0.62 22.1 Rougher Concentrate  14.4 4.0 258 93.0 16.8
Lz2 1.53  16.0 Rougher Concentrate = 25.5 59 278 979 445

Lz3 3.12 15.3 | Rougher Concentrate = 23.1  13.2 33.6 98.2 34.0
Lz4 6.82 34.6 RougherConcentrate 38.4 @ 17.8 36.7 98.2 40.8

The excellent results of the locked cycle test and of the rougher tests on the sub-
composites indicate that the LZ copper mineralogy is much coarser grained and less
complex than that of the UZ.

A QEMSCAN mineralogy study of the LZ composite indicated that 88% of the chalcopyrite
is liberated at a particle size of 85% passing 53 um (liberated is defined as greater than
80% exposed).
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13.1.3 COBALT AND SILVER MINERALOGY AND METALLURGY

Composites of the Johnny Lee Upper and Lower Zones were analyzed and tested. The
head assays of the composites shown in Table 13.10 indicate that there is a significant
difference in cobalt and silver content between the composites.

Table 13.10 Johnny Lee UZ and LZ Composite Analysis

Element Unit uz LZ

Copper % 2.07 | 4.05
Gold ppm 0.006 0.52
Silver (tot) ppm 15 5.5

Silver (CN Sol) = ppm 2.4 N/A

Cobalt

ppm | 1,644 523

The results of mineralogy studies and flotation tests show a large difference in mineral
textural complexity and flotation response between the zones; the UZ material being very
fine grained responded poorly compared to that of the coarse grained LZ. The cobalt and
silver recoveries to concentrate were low for both zones.

SUMMARY AND CONCLUSIONS

Locked cycle tests were conducted with the primary objective to optimize copper
recovery and concentrate grade not to optimize cobalt and silver recoveries.

Mineralogy studies and flotation test results indicate that the recoveries of
cobalt and silver to the copper flotation concentrate will be low due to the
complex fine grained nature of the minerals containing these elements.

Optimizing reagent conditions in further flotation tests may improve the cobalt
and silver flotation recoveries to the copper concentrate but not significantly.

Approximately 17% of the cobalt and silver reported to the cleaner scavenger
tailings; it may be possible to scalp of liberated cobalt minerals from this stream
by lowering the pH to 8-9 with sulphuric acid and the addition of some copper
sulphate. Recovery of these elements by hydrometallurgy processes could also
be further explored.

Scoping tests to produce a pyrite rougher flotation at pH 6 from the locked cycle
test rougher tailings were marginally successful recovering 25 to 45% of the
sulphur to the pyrite concentrates assaying about 42% sulphur, further test work
is required to improve concentrate grade and recovery. A target pyrite
concentrate grade and purity for roaster feed material have to be obtained from
a potential buyer. Payment for contained cobalt and silver in the pyrite-sulphur
concentrate is very unlikely due to the low concentration levels. The market for
and the economics of this option need to be assessed.

The rougher flotation tailings contained 70 to 75% of the cobalt and silver in the
test feed; it is unlikely that these elements can be recovered economically from
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the tailings due the low concentration levels; tests as proposed for the cleaner
scavenger tailings are recommended.

e Producing a pyrite-sulphur concentrate from the rougher tailings combined with
the cleaner scavenger tailings for use as backfill will reduce the long term
tailings disposal and management costs.

DETAILS

Cobalt Mineralogy

QEMSCAN mineralogy studies were performed on the UZ Master Composite and on some
flotation tests products of this composite.

The mineral composition and elemental deportment of the locked cycle test feed sample
ground to a p80 of 31 um, examined by G&T in report KM3218, are summarized in Table
13.11 and Table 13.12.

In the G&T report the following conclusions with regard to cobalt were made:

“Cobaltite was the principal cobalt bearing mineral, and contained about 60
percent of the total feed cobalt. Carrolite contained about 5% of cobalt. It is of
significance to note that about 36percent of the feed cobalt was contained in
pyrite.Consequently, the cobalt recovery from the flotation feed will be limited
due to the need to reject pyrite from the copper flotation circuit in order to make
a saleable copper concentrate grade.” “The concentration of cobalt in pyrite
averaged 1321ppm but ranged from O to 7350 ppm”.

Table 13.11 Mineral Composition of UZ Master Composite
Mineral Composition Copper Department = Cobalt Department
Sulphide Mass Gangue Mass Copper Mass Cobalt Mass
Minerals (%) Minerals (%) Sulphides (%) Minerals (%)
Chalcopyrite 5.6 Quartz/Feldspars | 23.8 | Chalcopyrite = 93.3 = Cobaltite
Bornite <0.01 Barite 16.7 @ Bornite 0.1  Carrollite 59.3
Covellite 0.01 | Iron Oxides 1.3 | Covellite 0.2  Bravoite 4.7
Tennantite 0.3 Muscovite 0.7 | Tennantite 6.1  Pyrite 35.8
Cobaltite 0.4 Carbonates 0.3 | Carrollite 0.2 -
Carrollite 0.03 | Other Gangue 4.8
Bravoite <0.01 - - - - -
Pyrite 46.1 | - - - - -
Arsenopyrite = 0.01 | - - - - -
Total 52.4 | Total 47.6 Total 100 Total 100

The mineral distribution by class of association for cobaltite shows that only about 20%
of the cobalt minerals are liberated at a p80 grind size of 31 um, the balance occurs as
inclusions in pyrite and multiphase particles.
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Table 13.12 UZ Master Composite Mineral Distribution by Class of Association
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As the LZ composite contained less than 0.1% cobalt co-mineralogy data were not
generated for this sample.

Cobalt and Silver Flotation Response

The flotation response of cobalt and silver of the Upper and Lower Zone Master
Composites are shown in Table 13.13 and Table 13.14.

Table 13.13 Johnny Lee UZ - Locked Cycle Test Metallurgy Projections

Assays Distribution

Weight  Ag Cu Co Ag Cu Co

Products (%) & %) (%) (%) (%) (%)
Second Cleaner Concentrate 85 158 21.7 0.15 9.0 82.2 8.2
First Cleaner Scavenger Tails 10.4  23.2 1.1 0.24 16.2 5.0 16.7
Rougher Concentrate 189 199 10.3 0.20 25.2 87.2 24.8
Rougher Tails 81.1 138 0.35 0.14 74.8 12.8 75.2
Calculated Head 100.0 149 224 0.15 100.0 100.0 100.0

In the locked cycle test about 25% of the cobalt and silver reported to the rougher
concentrate, this is consistent with the cobalt mineralogy data. Recoveries to the final
concentrate for cobalt and silver were 8 to 9% respectively, as cobaltiferous pyrite and
complex cobalt and silver particles were rejected in the cleaning stages. The cobalt and
silver contained in the concentrate is below the payable level.

Silver mineralogy data were not produced due to the low silver content; the cyanide
soluble silver content was only 16% of the total silver content suggesting that most of the
silver is occluded in other minerals.

The locked cycle tests cleaner scavenger tailings contained about 16% of the cobalt and
silver present in the flotation feed; studies to scalp of cobalt and silver from this process
stream are recommended. This product which contained about 10% of the sulphur in the
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13.2

feed and graded 30% sulphur could be upgraded in sulphur content, after cobalt
removal, if a market exists for such a product.

Preliminary pyrite flotation from locked cycle test rougher tailings recovered about 25% of
the sulphur, cobalt and silver from the tailings to a concentrate containing 43% sulphur
and 0.2% cobalt and 22 g/t silver. The cobalt and silver grades in this concentrate are
too low to be of economic interest.

The Johnny Lee LZ metallurgy shows a similar response with regards to cobalt and silver
as the UZ, low recoveries and concentrates without payable cobalt and silver content.

Table 13.14 Johnny Lee LZ - Locked Cycle Test Metallurgy Projections

Assays Distribution
Weight Ag Cu Co Ag Cu Co
Products %) (&Y (%) (%) | (%) (%) (%)
Cleaner Concentrate 143 | 87 27.0 0.08 23.0 96.6 145
First Cleaner Scavenger Tails 7.6 -1 063 0.18 - 1.2 17.8
Rougher Tails 78.1 - 0.11 o0.07 - 22 67.8
Head 100.0 | 5.5  3.98 0.08 - 100 100

Preliminary pyrite flotation from locked cycle test rougher tailings recovered
approximately 45% of the sulphur in the tailings to a concentrate containing 42%
sulphur and 0.11% cobalt. The cobalt and silver grades in this concentrate are too low to
be of economic interest.

BASIS FOR PREDICTING THE COPPER RECOVERY OF THE UPPER ZONE
MINERALIZATION

The recovery of copper to concentrate from the UZ mineralization was estimated based
on the locked cycle test results on the Master Composite which graded 2.24% copper;
the annual copper recovery was then calculated to reflect the higher annual mine
production plan head grades which with has a LOM average 2.6% copper. The average
annual copper recovery for the this head grade works out to 83.6% compared to the
locked cycle test copper recovery of 82.2%.

The following steps were taken to calculate the copper recovery mine plan production
head grades:

1. Calculate the recovery for the higher head grade assuming a constant tailings
assay as produced in the locked cycle test.

2. Add 50% percent of the recovery increase calculated from step 1 to the locked
cycle test recovery.

The locked cycle test and the LOM UZ metallurgy are compared in Table 13.15.
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Table 13.15 Johnny Lee UZ Copper Metallurgy

Head Concentrate
%Cu | %Cu Rec%Cu

Locked Cycle Test 2.24 | 21.7 82.2
LOM Average Grade = 2.6 = 21.7 83.6

The recovery estimate for higher grade LOM mineralization has a low level of confidence
as the available data on the response of higher grade mineralization or on the variability
in mineralogy across the UZ is very limited.

13.3 BASIS FOR PROJECTING THE COPPER RECOVERY FOR THE LOWER ZONE
MINERALIZATION

The LOM average head grade of the LZ is 4.9% copper compared to a test composite
grade of 4.0%. The rougher recovery in the locked cycle test, as shown in Table 13.8,
was 97.8%; the higher grade sub-composites yielded 98% copper rougher recovery; this
rougher recovery can be applied to the average LZ head grade of 4.9% copper. Based on
a 99% cleaner recovery obtained in the locked cycle tests, an average copper recovery of
97% can be projected for the LZ mineralization.

134 ORIGIN AND REPRESENTATIVENESS OF METALLURGICAL SAMPLES

Mineralized intervals of four diamond drillholes in the UZ were selected for the study; the
samples include hanging wall dilution amounting to 15% of the weight of the 2 m interval
above mineralization. A small number of samples were selected to represent the typical
massive sulphide copper mineralization in the UZ but are not considered to be
representative of the entire UZ mineralization. The samples selected are summarized in
Table 13.16.

Table 13.16 Summary of Black Butte UZ Metallurgy Sub-composites

From To Length

Composites Hole ID (m) (m) (m)
Composite 36 SC11-036 118.5 122.07 3.5
Composite 39 SC11-039 122.8 133.70 @ 10.9
Composite 41a = SC11-041 75.6 86.37 10.1
Composite 41b = SC11-041 914  99.71 6.8
Composite 44 | SC11-044 112.8 120.00 6.3
Total - - - 37.6

A Master Composite was prepared from the sub-composites based on equal weight
contributions.
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The head grades of the Master Composite and sub-composites are shown in Table 13.17.

Table 13.17 Black Butte UZ Composite Analyses

Black Butte UZ Composite Analyses
Element Unit | Master 36 39 41A 41B 44

Silver ppm = 10.8 4.5 161 81 93 18.4
Copper % 2.07 3.55 242 194 245 198
Cobalt ppm 1,644 1,202 2,573 999 572 1,141

Sulphur total % 30.3 23.7 29.8 | 31.8 285 323

The cyanide soluble silver content was determined to provide an indication of the
exposed surface area of the silver containing minerals; a 25% cyanide soluble silver
content suggests that most of the silver is occluded in other minerals and not readily
available for flotation.

High-grade intervals from drillhole SC11-072 (108.7 to 126.4 m) were shipped to
Inspectorate to explore the response of higher grade mineralization. The target head grade
of this sample was 3%, however, the prepared sample head grade was only 2.6% copper.

13.5 LOWER ZONE METALLURGY SAMPLES
Samples of Johnny Lee LZ mineralization were collected from Tintina drill core and
submitted to Inspectorate for initial metallurgical test work. Core samples from
11 diamond drillholes spaced across the LZ mineralization were selected to cover the
spatial distribution as well as the grade range within the LZ. The sample selection and
head grades are summarized in Table 13.18 and Table 13.19. Material submitted from
hole SC11-29 was insufficient for test work.
Table 13.18 Summary of Black Butte LZ Metallurgy Composites
Composite ID Drillhole From (m) To(m) Length (m)
LCz1 SC11-010 450.1 458.8 8.7
SC11-031 426.1 428.2 2.1
SC11-032 374.5 375.7 1.2
Total N/A N/A 12.0
LCZ-2 SC11-007 409.7 411.2 1.5
SC11-008 353.4 357.4 4.0
SC11-009 415.4 416.7 1.3
Total N/A N/A 6.8
LCZ-3 SC11-011 409.7 422.7 13.0
SC11-012 384.7 387.6 2.9
SC11-015 449.3 456.6 7.3
Total N/A N/A 23.2
table continues...
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Composite ID Drillhole From (m) To(m) Length (m)

LCZ-4 SC11-048 359.9 367.6 7.7

LCZ-5 SC11-029 437.0 4415 4.5

Total N/A N/A N/A 54.2

Table 13.19 Black Butte LZ Composite Analyses
Sub-composites
Master

Element Unit = Composite LZ-1  LZ2 LZ3 LZ4
Silver (total) ppm 5.5 3.5 4.2 4.4 7.9
Copper % 4.1 0.6 1.5 3.2 6.7
Cobalt ppm 523 282 196 446 @944
Sulphur (total) % 24 221 16.1 236 332

13.6 GRINDABILITY TESTS
Standard Bond work index terminations were performed on the Upper and Lower Zone
composites. Table 13.20 tabulates the results.
Table 13.20 Johnny Upper and Lower Zone Grindability Test Results
Work Index (kWh/1) Closing Screen (um)
Composite Rod Mill | Ball Mill =~ Rod Mill = Ball Mill = Abrasion Index
Upper Zone 17.1 13.6 977 74 0.688
Upper Zone - 14.8 - 53
Uz SC11-072 15.0 15.1 1,190 74 0.688
Lower Zone 12.6 11.8 1,190 74
The UZ samples are relatively hard and abrasive due to high silica content.
13.7 MINERAL PROCESSING RISK FACTORS
The samples selected for the test work are believed to be typical but not necessarily
representative of the massive sulphide mineralization of the UZ and LZ of the Johnny Lee
deposit. Results of tests performed on UZ drillhole composites showed significant
variability in metallurgical response between composites. The test work completed to-
date is appropriate for a PEA level of study, but more test work on a much larger suite of
samples taken from the across the mineralization in the zone is required for a feasibility-
level study.
The UZ composite which was tested is lower in grade at 2.24% copper than the LOM UZ
production plan copper grade of 2.6%; a positive adjustment to the locked cycle test
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recovery was made to project the recovery for the higher grade ore in the mine
production plan; there is a risk associated with this projection as acual testwork data on
mine grade production samples is not available.

The process flowsheet and flotation conditions used in the tests on which the metallurgy
projections ar