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Executive Summary

SRK Consulting (SRK) has undertaken a predictive geochemical modeling exercise to assess future
pit lake chemistry associated with the Copper Flat Project, New Mexico and to compare this to
existing pit lake water quality. This work has been undertaken on behalf of New Mexico Copper
Corporation (NMCC - a subsidiary of THEMAC Resources Group Ltd. [THEMAC]) to demonstrate
compliance with New Mexico Mining Act regulations “Performance and Reclamation Standards for
New Mining Operations” at 19.10.6.603 NMAC, applicable to the future pit water body, specifically
that:

e The operations must be planned and conducted to minimize change in the hydrologic balance in
both the permit and potentially affected areas; and
e Reclamation must result in a hydrologic balance similar to pre-mining conditions.

The work also forms part of the geochemical characterization study to assess the Acid Rock
Drainage and Metal Leaching (ARDML) potential of the Project.

The Copper Flat Project is a porphyry copper-molybdenum deposit located on the western margin of
the Rio Grande Rift. The deposit also contains minor, but potentially recoverable, gold and silver
mineralization. The deposit is hosted by a quartz monzonite stock that intrudes a sequence of
andesitic volcanic rocks.

Preliminary pit lake predictions for the Project were presented in the SRK December 2014 report
entitled ‘Predictive Geochemical Modeling of Pit Lake Water Quality at the Copper Flat Project, New
Mexico’, which was presented to Regulatory authorities to generate discussion and input. A humber
of modifications and refinements have been made to the pit lake models since this report was
submitted, including:

e Incorporation of the Feasibility Study geologic block model;

e Incorporation of the current open pit design, which is detailed in the 2017 Mine Operation and
Reclamation Plan (2017 MORP pit);

o Refinement of the pit wall composition to include delineation of material types by primary lithology,
oxidation and mineralized versus weakly-mineralized material;

¢ Refinement of humidity cell test (HCT) inputs to include separate source terms for major and trace
elements, reflecting the different processes that control their release;

¢ Refinement of mineral equilibrium phases based on predicted chemistry;

¢ Refinement of the water balance to use a reduced annual evaporation rate of 50 inches and to
include a separate runoff term for reclaimed areas in the pit and the open pit watershed;

e Revisions to the groundwater chemistry inputs; and

e Incorporation of pit management and reclamation measures; including rapid fill of the pit and
reclamation of the pit haul road and other areas within the pit and the pit watershed.

The objective of the report is to provide an analysis that demonstrates that future pit lake water
quality results in a water body with similar chemistry to that of pre-mining conditions upon
implementation of the reclamation actions proposed by NMCC in its MORP and Reclamation Plan,
including rapid-fill of the open pit after closure of the mine.
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Geochemical predictions were developed for three scenarios, including: (i) a calibration model for the
existing pit lake; (ii) a natural fill model for the future unreclaimed pit; and (iii) a rapid fill model for the
future reclaimed pit. Rapid fill has been proposed as the water quality component of NMCC'’s
reclamation strategy for the future pit lake. It will include filling the pit with 2,200 acre-feet of good
quality water from the production water supply wells during the first six months of groundwater
recovery and pit infilling.

This report describes the approach taken for the revised pit lake predictive modeling effort, details
the assumptions made, and presents the results of the revised pit lake geochemical predictions.

Model Calibration

The results of the existing pit lake model show good calibration of constituents, demonstrating water
quality can be predicted with a good degree of accuracy for the future pit lake. The baseline water
quality data utilized in the calibration model are data for existing water quality chemistry in the pit
lake between 2010 and 2013. This is a subset of the entire baseline data generated between 1998
and July 2017. The full data set was utilized in comparing existing water quality chemistry to
projected future water quality of the pit lake in discussed in Sections 5 and 6.

Unreclaimed Fill Scenario

In the unreclaimed pit scenario, allowing the pit to fill naturally will result in the pit walls and benches
being exposed over a much longer period of time, i.e., approximately 150 years, before the pit lake
reaches hydrologic equilibrium. In this scenario, the proposed future Copper Flat open pit is
expected to be seasonally stratified but otherwise well-mixed, oxygenated and not acidic. Waters are
predicted to be moderately alkaline (pH 7.9 — 8.2), primarily due to the buffering capacity of the
inflowing groundwater. During the early stages of pit infilling (i.e., the first six months post-closure),
removal/flushing of soluble salts will occur through precipitation contacting the pit walls and is likely
to result in a spike in boron, lead, mercury, manganese, molybdenum, nickel, selenium, vanadium,
zinc and sulfate in the early pit lake. The effects of this initial flush will be dissipated by inflowing
groundwater and precipitation, and pit lake chemistry will then evolve over time, with some
parameters increasing in concentration as a result of evaporation effects. This is similar to the trends
observed in the existing pit lake where elemental concentrations have increased since the start of pit
infilling in response to evapoconcentration.

A comparison of predicted pit lake water chemistry for the unreclaimed fill scenario to chemistry
measured in the existing pit lake between 1989 and 2017 demonstrates that the concentrations of
the majority of constituents are comparable to existing concentrations, and therefore water quality of
the future pit lake is expected to be similar to existing pit lake water quality.

Reclaimed Fill Scenario

Rapidly refilling the pit with water from the water supply wells during the first six months post-closure
will result in a better initial water quality within the pit lake due to the good quality of the water that
will be used. The long-term result is that the effects of evapoconcentration are not as pronounced as
the pit lake reaches hydrogeologic equilibrium, and predicted concentrations of many major ions and
trace elements will remain lower than in the unreclaimed fill scenario. This is particularly the case for
constituents such as boron, sulfate and chloride, which are strongly influenced by evaporation
effects and are predicted to be much lower in concentration for the rapid fill scenario compared to
the natural fill scenario. In addition, the rapid fill will also quickly submerge walls and benches within
six months and thus limit the exposure of sulfide minerals to oxygen, which will reduce trace element
release into the pit lake. By contrast, the unreclaimed fill scenario allows the pit to fill naturally and
results in the pit walls and benches being exposed over a much longer period of time, i.e.,
approximately 150 years, before the pit lake reaches hydrologic equilibrium. A comparison of
predicted pit lake chemistry for the reclaimed pit rapid fill scenario to chemistry measured in the
existing pit lake between 1989 and 2017 demonstrates that concentrations of the majority of
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predicted constituent concentrations are comparable to existing concentrations and therefore, water
quality of the future pit lake is expected to be similar to existing pit lake water quality.

Conclusion

Based on the model results presented herein, the changes to the hydrologic balance of the future pit
water body that will form post-mining will be nil or minimal and the water quality will be very similar to
that of the existing pit lake. The existing pit lake at Copper Flat is an artificial water body created as a
result of mineral extraction with little or limited ability to sustain aquatic life (Aquatic Consultants, Inc.
2014). The post-mining water body is anticipated to be similar to the existing pit lake and is not
expected to be conductive to providing aquatic habitat or supporting fish life.

This geochemical modeling report demonstrates that the mine pit reclamation proposed for the
Copper Flat mine that is outlined in Section 3.1.8 of this report meets the water quality similarity
requirements of 19.10.6.603 NMAC.
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1
1.1

Introduction

Purpose and Scope

SRK Consulting, Inc. (SRK) has undertaken a geochemical modeling assessment on behalf of New
Mexico Copper Corporation (NMCC — a subsidiary of THEMAC Resources Group Ltd. [THEMAC]) to
predict future pit lake chemistry associated with the Copper Flat Project (the Project), New Mexico.
The purpose of the assessment is to evaluate the future environmental impacts of the Project as
required by the New Mexico Mining Act and State environmental regulations. The work forms part of
the geochemical characterization study to assess the Acid Rock Drainage and Metal Leaching
(ARDML) potential of the Project.

Preliminary pit lake model results were presented in the December 18, 2014 report entitled
‘Predictive Geochemical Modeling of Pit Lake Water Quality at the Copper Flat Project, New Mexico’
(SRK, 2014a). The purpose of this preliminary report was to outline the methodology for the pit lake
modeling in order to seek feedback from the agencies, and to present the initial results of the pit lake
modeling. Since this preliminary report was submitted, a number of modifications and refinements
have been made to the pit lake models, including:

e Incorporation of the Feasibility Study geologic block model;

¢ Incorporation of the current open pit design, which is detailed in the 2017 Mine Operation and
Reclamation Plan (2017 MORP pit);

¢ Refinement of the pit wall composition to include delineation of material types by primary
lithology, oxidation and mineralized versus non-mineralized material,

o Refinement of humidity cell test (HCT) inputs to include separate source terms for major and
trace elements, reflecting the different processes that control their release;

o Refinement of mineral equilibrium phases based on predicted chemistry;

o Refinement of the water balance to use a reduced annual evaporation rate of 50 inches and to
include a separate runoff term for reclaimed areas in the pit and the open pit watershed;

e Revisions to the groundwater chemistry inputs; and

e Incorporation of pit reclamation measures, including rapid fill of the pit and reclamation of the pit
haul road and other areas within the pit and the pit watershed.

This final report describes the approach taken for the revised pit lake predictive modeling effort,
details the assumptions made, and presents the final results of the revised pit lake geochemical
predictions.

Applicable standards to the post-mining Copper Flat pit lake are contained in the New Mexico Mining
and Minerals Division (MMD) regulations administered under the Mining Act. Specifically, the
performance and reclamation standards require that reclamation must result in a hydrologic balance
similar to pre-mining conditions. With respect to water quality in the pit lake, post mining water quality
must be similar to baseline pre-mining water quality in the pit lake. The model results presented
herein have been compared to pre-mining baseline water quality of the existing pit lake.
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1.2 Background
The Copper Flat Project is a porphyry copper/molybdenum deposit located in the Hillsboro Mining
District in South Central New Mexico, in Sierra County located approximately 150 miles south of
Albuquerque, New Mexico and approximately 20 miles southwest of Truth or Consequences, New
Mexico straight-line distances). Access from Truth or Consequences is by 24 miles of paved highway
and 3 miles of all-weather gravel road. The Copper Flat Project location is shown in Figure 1-1.
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1.2.2

Climate

The regional climate is high desert, and is generally hot with a July average of 76°F (record
maximum 107°F), and January average of 39°F (record minimum 1°F). The area is generally dry
with about 13 inches of average annual precipitation, which occurs mostly as rainfall during July to
September.

Winters are cold and dry. Snowfall is possible from October through April, but more typically
occurring between December and February. The average annual total is 8 inches of snowfall.
Prevailing wind direction is predominantly from the west, and secondarily from the north, and
averages 10 to 15 miles per hour. Wind speeds in excess of 50 mph may occur as major storms
pass through the area.

Prior Mining Operations

Mining activities in the Hillsboro Mining District began in the late-1800s. Gold was mined from shafts
and adits at Copper Flat and from placer workings developed along drainages to the east and
southwest of Black and Animas Peaks. Gold mining was further developed during the early 1900s
and continued until World War Il. Today, small scale placer mining continues. Copper exploration
began in the 1950s and continued to the early 1980s, when Quintana Minerals Corporation defined
60 Mt of reserves sufficient to operate for a 11-year mine life at an extraction rate of 15,000 tons of
ore per day (tpd). Operations included the development of the open pit, waste rock stockpiles, TSF
and other mine disturbances observed today, but mining stopped after three months due to low
metal prices. Mine buildings and equipment were dismantled in 1985; however structural
foundations, power lines, water wells, and in-ground infrastructure were left in-place for a future
restart. During the 1990s, plans to reopen the mine were considered. Existing surface disturbances
and facilities in the Project area include the following:

o A pit with a small pit lake;

e Waste rock stockpiles (WRSP);

¢ A 115-kilovolt power line from the Caballo Substation to the mine site;

¢ Production wellfield and 20-inch pipeline from the wellfield to the mine site;

¢ Adiversion channel collecting stormwater from west and south of the pit and diverting
unimpacted flows down Grayback wash;

e Adiversion channel collecting stormwater from north of the pit and diverting unimpacted flows to
the east;

e Existing concrete foundations and structures including:
Primary crusher structure and stacking conveyor tunnel
Coarse ore reclaim tunnel

Concentrator building foundation

Truck shop foundation

Administration building foundation

Concentrate storage foundation

Mine office and change house foundation.

0O O O O O O O

e Site grading and roads; and

e Atailings storage facility (TSF) containing approximately 1.4 Mt of tailings from the Quintana
mining operation.
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1.2.3 Mine Plan

The proposed Project consists of an open pit mine, flotation mill, tailings storage facility, waste rock
stockpiles and ancillary facilities. During the mine life, the proposed Project is expected to produce
approximately 113 million tons of copper ore and 45 million tons of waste rock. Ore extraction will
take place by conventional truck and loader methods using 25-foot high benches. Backfilling of the
pit will not take place during or after mining.

Beneficiation will be achieved through the use of a conventional concentrator using standard
crushing, grinding and flotation technologies. The operation is designed to recover copper,
molybdenum, gold, and silver into separate copper and molybdenum concentrates. The nominal ore
throughput rate is 30,000 tpd and an operational life of 11 to 12 years is currently projected. The
proposed layout of the mine facilities is shown in Figure 1-2. The current pit configuration is modified
from the pit design developed for the Copper Flat Feasibility Study (FS) published in November 2013
(M3, 2013) and matches the pit design presented in the 2017 MORP (THEMAC, 2017a).
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1.2.4

Geology and Mineralization

The following description of geology and mineralization is from the Copper Flat Feasibility Study (FS)
published in November 2013 (M3, 2013). The Copper Flat Project is a porphyry copper-molybdenum
deposit located on the western margin of the Rio Grande Rift. The deposit also contains recoverable,
gold and silver. The deposit is hosted by a small quartz monzonite stock having a porphyritic texture
that intrudes a sequence of andesitic volcanic rocks of similar age covering an area approximately

4 miles in diameter.

Regional Geology

The Copper Flat Project lies within the Mexican Highlands portion of the Basin and Range
Physiographic Province. The Project is located in the Hillsboro Mining District in the Las Animas
Hills, which are part of the Animas Uplift, a horst on the western edge of the Rio Grande valley. The
Animas Uplift is separated from the Rio Grande by nearly 20 miles of Santa Fe Group alluvial
sediments, referred to as the Palomas Basin of the Rio Grande valley. To the west of the Animas
Uplift is the Warm Springs valley, a graben that parallels the Rio Grande valley. Further west, the
Black Mountains form the backbone of the Continental Divide, rising to about 9,000 feet above sea
level. The regional geology is discussed in more detail in the Baseline Data Report for the Copper
Flat Mine (BDR) (INTERA, 2012). The focus of this report is on the local and Copper Flat ore body

geology.

Basement rocks in the area consist of Precambrian granite and Paleozoic and Mesozoic sandstones,
shales, limestones, and evaporites. Sedimentary units that crop out within the Animas Uplift include
the Ordovician Montoya Limestone, the Silurian Fusselman Dolomite, and the Devonian Percha
Shale. The Cretaceous-age Laramide orogeny, which was characterized by the intrusion of magma
associated with the subduction of the Farallon plate beneath the North American plate, affected this
region between 75 and 50 million years ago (Ma). Volcanic activity during the late Cretaceous and
Tertiary periods resulted in localized flows, dikes, and intrusive bodies, some of which were
associated with the development of the nearby Tertiary Emory and Good Sight-Cedar Hills calderas.
Later basaltic flows resulted from the tectonic activity associated with the formation of the Rio
Grande rift. Tertiary and Quaternary alluvial sediments of the Santa Fe Group and more recent valley
fill overlie the older Paleozoic and Mesozoic units in the area.

Local Geology

The district geology described below is modified from McLemore et al. (2000) and Raugust (2003).
The predominant geologic feature of the Hillsboro Mining District is the Cretaceous Copper Flat
stratovolcano, a circular body of Cretaceous andesite that is 4 miles in diameter (Figure 1-3). The
Hillsboro Mining District comprises the Las Animas Hills, a low range formed by the Animas Hills
horst at the western edge of the Rio Grande Rift. Faults that bound the Animas Hills horst are related
to the tectonic activity of the Miocene-age Rio Grande Rift (Dunn, 1982). Due to the difference in
ages and in spite of its close proximity, there is no known connection between the Rio Grande rift
and the Copper Flat volcanic/intrusive complex. The Copper Flat volcanic/intrusive complex has
been interpreted as an eroded stratovolcano based on the presence of agglomerate and flow band
textures in some of the andesite (Richards, 2003).

The Copper Flat Quartz Monzonite (CFQM) intrudes the core of the volcanic complex. The CFQM
stock has a surface expression of approximately 0.4 mi2 and has been dated by the argon-argon
(40Ar/39Ar) techniques to be 74.93 £0.66 million years old (McLemore et al., 2000). The surrounding
andesite has also been dated using argon-argon techniques to be 75.4 £3.5 million years old
(McLemore et al., 2000).
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Figure 1-3: Geology of the Copper Flat Mine (Dunn, 1982)

Geology of the Copper Flat Orebody

The Copper Flat andesite is generally fine-grained with phenocrysts of plagioclase (andesine) and
amphibole in a groundmass of plagioclase and potassium feldspar and rare quartz. Some
agglomerates or flow breccias are locally present, but the andesite is generally massive. Magnetite is
commonly associated with the mafic phenocrysts, and accessory apatite is commonly found.

Although the depth of erosion is uncertain, the center of the stratovolcano was eroded to form a
topographic low. To the east of the site, this andesite body is in fault contact with Santa Fe Group
sediments, which are at least 2,000 feet thick in the immediate Copper Flat area and thickening to
the east. Near-vertical faults characterize the contacts on the remaining perimeter of the andesite
body; these faults juxtapose the andesite with Paleozoic sedimentary rocks. Historical drill holes
indicate the andesite is locally more than 3,000 feet thick. This feature, combined with the concentric
fault pattern, indicate that the local geology represents a deeply eroded Cretaceous-age volcanic
complex. A detailed geologic map of the Copper Flat orebody is provided in Figure 1-4 and a south-
north geologic cross section through the Copper Flat orebody is provided in Figure 1-5.

Copper Flat Quartz Monzonite (CFQM) intrudes the core of the volcanic complex. Sulfide
mineralization is present as veinlets and disseminations in the CFQM, but is most strongly developed
in and adjacent to the west end of a steeply dipping breccia pipe that is centrally located within the
CFQM stock and elongated in the northwest-southeast direction (Figure 1-5).
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Figure 1-5: Geologic Cross Section through the Copper Flat Orebody (M3, 2013)
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Lithology

The CFQM intruded into the center of the andesite sequence at the intersection of two principal
structures that trend respectively N50°W and N20°E. The CFQM is an irregular-shaped stock
underlying a surface area of approximately 0.40 square miles and has been dated to approximately
75 Ma. In the few exposures in which the CFQM is in contact with the andesite, the andesite shows
no obvious signs of contact metamorphism. The CFQM is a medium- to coarse-grained,
holocrystalline porphyry composed primarily of potassium feldspar, plagioclase, hornblende, and
biotite; trace amounts of magnetite, apatite, zircon, and rutile are also present, along with localized
mineralized zones containing pyrite, chalcopyrite, and molybdenite. About 15 percent of the
monzonite is quartz, which occurs both as small phenocrysts and as part of the groundmass;
however, quartz is absent in some parts of the stock.

Numerous dikes, some of which are more than a mile in length and mostly of latite composition,
radiate from and cut the CFQM stock. Most of the dikes trend to the northeast or northwest and
represent late stage differentiation of the CFQM stock. Diabase has been mapped in contact with the
CFQM at Copper Flat. Immediately south of the quartz monzonite, the andesite is coarse-grained,
perhaps indicating a shallow intrusive phase. An irregular mass of andesite breccia along the
northwestern contact of the quartz monzonite contains potassium feldspar phenocrysts and andesitic
rock fragments in a matrix of sericite with minor quartz. This may represent a pyroclastic unit.
Magnetite, chlorite, epidote, and accessory apatite are also present in the andesite breccia.

Structure

Three principal structural zones are present at Copper Flat, the most prominent of which is a
northeast-striking fault that trends N 20°-40°E that includes the Hunter and parallel faults or the
Hunter fault zone. In addition, west-northwest striking zones of structural weakness (N50°-70°W) are
marked by the Patten and Greer faults, and east-northeast striking zones are marked by the Olympia
and Lewellyn faults. All faults have a near-vertical dip; the Hunter fault system dips 80°W, the Patten
dips approximately 70°S-80°S, and both the Olympia and Lewellyn fault systems dip between 80°S
and 90°S. These three major fault zones appear to have been established prior to the emplacement
of the CFQM and controlled subsequent igneous events and in the case of the Patten and Hunter
controlled mineralization.

As previously stated, the CFQM emplacement is largely controlled by the three structural zones. The
southern contact parallels and is cut by the Greer fault, although the contact is cut by the fault, and
the southeastern and northwestern contacts are roughly parallel to the Olympia and Lewellyn faults,
respectively. The CFQM stock is principally elongated along the Patten fault, as well as along the
Hunter fault zone.

Although latite dikes strike in all the three principal fracture directions, most of the dikes strike
northeast. The northeast trending fault zones contain a high proportion of wet gouge, often with no
recognizable rock fragments. Reportedly in underground exposures the material comprising the
Hunter fault zone has the same consistency as wet concrete and has been observed to flow in
underground headings. Based on recent drilling the Patten fault consists of a mixture of breccia and
gouge. However, the material in the east-northeast fault zones contains only highly broken rock and
minor gouge. The width of individual structures in all three systems varies along strike from less than
a foot to nearly 25 feet in the Patten fault east of the Project. Despite intense brecciation, the total
displacement along the faults does not appear to exceed a few tens of feet. At the western edge of
the CFQM intrusion, a younger porphyritic dike was emplaced in a fault that offsets an early latite
dike, indicating that fault movement occurred during the time that dikes were being emplaced.
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Post-dike movement is evident in all the three principal fault zones, and both the Hunter and Patten
fault systems show signs of definite post-mineral movement. Fault movement has smeared sulfide
deposits and offset the breccia pipe as well as the zones within the breccia pipe. Post-mineral
movement along faults has resulted in wide, strongly brecciated fault zones. Some of the post-
mineral dikes have been emplaced within these fault zones.

NMCC has mapped the pit area and diversion cuts in detail at 1 inch equals 40 feet (1:480) and has
examined the pre- and post-mineral stress orientations in the andesite and CFQM. Findings indicate
no significant difference in the stress fields before and after mineralization. During NMCC’s mapping
efforts, the Greer and Olympia previously mapped fault locations could not be verified; therefore,
these faults were labeled as inferred.

Mineralization

The CFQM hosts mineralization dominated by pyrite and chalcopyrite with subsidiary molybdenite,
minor bornite and recoverable amounts of gold and silver. The mineralization is focused along
intersecting northeast- and northwest-trending faults, and these intersections may have originally
controlled emplacement of the CFQM.

Although copper occurs almost exclusively as chalcopyrite locally accompanied by trace amounts of
bornite, minor amounts of chalcocite and copper oxide minerals are locally present near the surface
and along fractures. The supergene enrichment typical of many porphyry copper deposits in the
Southwest is virtually non-existent at Copper Flat. During the early mining days, a 20 to 50-foot
leached oxide zone existed over the ore body, but this material was stripped during the mining
activities that occurred in the early 1980s. Most of the remaining ore is unoxidized and consists
primarily of chalcopyrite and pyrite with some molybdenite and locally traces of bornite, galena and
sphalerite. Recently completed mineralogical studies indicate that fine grained disseminated
chalcopyrite is often inter grown with pyrite and occurs interstitial to silicate minerals. Deposition of
chalcopyrite and molybdenite (76.2 Ma) occurred within the same mineralizing event as the pyrite.

Sulfide mineralization is present as veinlets and disseminations in the CFQM, but is most strongly
developed in and adjacent to the west end of a steeply dipping breccia pipe, that is centrally located
within the CFQM stock and elongated in the northwest-southeast direction roughly along, but south
of the Patten fault. The sulfide mineralization first formed in narrow veinlets and as disseminations in
the quartz monzonite with weakly developed sericitic alteration. This stage of mineralization was
followed by the formation of the breccia pipe with the introduction of coarse “clotty” pyrite and
chalcopyrite along with veinlet controlled molybdenite and milky quartz, and the development of
strong potassic alteration.

The breccia pipe, which can best be described as a crackle breccia, consists largely of subangular
fragments of mineralized CFQM, with locally abundant mineralized latite where dikes exposed in the
CFQM projected into the brecciated zone that range in size from an inch to several inches in
diameter. Andesite occurs only as mixed fragments partially in contact with intrusive CFQM and
appears to represent the brecciation of relatively unaltered andesite xenoliths in the CFQM. The
matrix contains varying proportions of quartz, biotite (phlogopite), potassium feldspar, pyrite, and
chalcopyrite, with magnetite, molybdenite, fluorite, anhydrite, and calcite locally common. Apatite is a
common accessory mineral. Breccia fragments are rimmed with either biotite or potassium feldspar,
and the quartz and sulfide minerals have generally formed in the center of the matrix.

Two types of breccia within the quartz monzonite breccia pipe have been identified as
distinguishable units based on the dominant mineral filling the matrix between clasts. Recent drilling
has shown that the two breccia types, biotite breccia and feldspar breccia, grade into one another as
well as with the CFQM. Interestingly, from a recovery perspective, metallurgical testing has shown
that the mineralization behaves virtually the same irrespective of the lithology.
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1.2.5

1.2.6

The total sulfide content ranges from 1 percent (by volume) in the eastern part of the breccia pipe
and the surrounding CFQM to 5 percent in the CFQM to the south, north, and west. Sulfide content
is highly variable within the breccia, with portions in the western part of the breccia containing as
much as 20 percent sulfide minerals. The strongest copper mineralization is concentrated in the
western half of the breccia pipe and in the adjoining stockwork veined CFQM in the vicinity of the
intersection of the Patten fault and the Hunter fault zone. Sulfide mineralization is concentrated in the
CFQM and breccia pipe, and drops significantly at the andesite contact. Minor pyrite mineralization
extends into the andesite along the pre-mineral dikes and in quartz-pyrite-bearing structures, some
of which were historically prospected for gold.

Molybdenite occurs in some steeply dipping quartz veins or as thin coatings on fractures. Minor
sphalerite and galena are present in both carbonate and quartz veinlets in the CFQM stock.
Preliminary 2011 evaluations of the mineralization at Copper Flat indicate that copper mineralization
concentrates and trends along the N50°W structural influences, whereas the molybdenum, gold and
silver appear to favor a N10°-20°E trend.

Hydrology

Hydrological information pertaining to the Copper Flat Project has been summarized from the
Baseline Data Report (INTERA, 2012) and is provided herein to provide a context for the pit lake
modeling. The mine permit area is located in the Lower Rio Grande watershed, which includes
approximately 5,000 square miles in Catron, Socorro, Sierra, and Dofia Ana Counties and is
dominated by the Rio Grande and its tributaries as well as the two large reservoirs of Elephant Butte
and Caballo. Numerous tributaries drain into the Rio Grande from the west, but none contribute
perennial flow to the Rio Grande. The mine permit area is drained by ephemeral streams (arroyos)
within the Greenhorn Arroyo Drainage Basin. The Greenhorn Arroyo Drainage Basin is composed of
Greenhorn Arroyo, Grayback Arroyo, and Hunkidori Gulch. The Grayback Arroyo passes through the
permitted mine area and is diverted around the existing mine pit. Drainages within this watershed are
ephemeral, flowing in response to heavy or sustained precipitation events. Water quality data for the
Greyback Arroyo are summarized in Table 1-1.

Table 1-1: Summary of Hydrochemical Information in the Grayback Arroyo (INTERA, 2012)

Details pH (s.u.) Chloride (mg/L) Sulfate (mg/L) TDS (mg/L)
Min 7.42 0.71 11 78
Max 7.92 130 2,900 4,500

Surface waters in the Grayback Arroyo are typically characterized by higher major ion and trace
element concentrations, with sulfate concentrations up to 2,900 mg/L and TDS up to 4,500 mg/L.

Hydrogeology

Hydrogeological information pertaining to the Copper Flat Project has been summarized from the
Baseline Data Report (INTERA, 2012) and is provided herein. This report identifies three aquifers
within the Copper Flat Project area (Figure 1-6) including:

1. Crystalline bedrock aquifer;

2. Santa Fe Group aquifer; and

3. Quaternary alluvial aquifer.

Details of these aquifers are provided below.
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Explanation

- fault, dashed where inferred

mine permit boundary
alluvial aquifer

~ SantaFe Group

- undivided bedrock units

- crystalline bedrock

Geologic Source: USGS OFR 97-0052 modified

Figure 1-6: Map Showing Location of Crystalline Bedrock, Santa Fe Group Sediments and Alluvial Aquifer Zones (INTERA, 2012)
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1. Crystalline Bedrock Aquifer: Groundwater is present within the crystalline volcanic rocks

(quartz monzonite and andesite) that constitute much of the western portion of the mine permit
area. Though the rocks themselves have practically no inter-granular permeability, faulting and
jointing of the monzonite have created locally permeable zones through which water can move.
Groundwater flow is generally from west to east, with the exception of the area surrounding the
pit lake, which behaves as an evaporative sink. The permeability of the andesite is extremely low
(<0.003 feet/day), whereas the permeability of the monzonite rocks averages 0.1 feet/day due to
localized secondary porosity from fracturing. Groundwater in the Crystalline Bedrock Aquifer is
characterized by moderately alkaline pH (~8 s.u.) and can generally be classed as sodium /
calcium plus bicarbonate (Na / Ca + HCO3) type waters based on their major ion signature
(Figure 1-7).

Santa Fe Group Aquifer: Overlying and adjacent to the crystalline bedrock aquifer is the Santa
Fe Group Aquifer system, which receives recharge from precipitation. The aquifer is located
approximately 1 mile downgradient of the existing pit lake, and the low hydraulic conductivity of
the andesite limits cross formational flow. The sediments of the Santa Fe Group are stratified,
contain a wide variety of grain sizes, and, in general, dip to the east. The direction of
groundwater flow is from west to east and the groundwater elevation contours indicate
groundwater flows from the andesite to the alluvium and Santa Fe Group sediment