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Subject: Review of methods and assumptions for predicting open pit water quality, Copper
Flat Project, New Mexico

New Mexico Copper Corporation (NMCC) is in the process of obtaining a mining permit for
the Copper Flat property near Hillsboro, New Mexico. To determine if the proposed Copper
Flat open-pit water would meet New Mexico Water Quality Control Commission (NMWQCC)
standards for stock and wildlife use, SRK (2013) prepared a report titled Predictive
Geochemical Modeling of Pit Lake Water Quality at the Copper Flat Project, New Mexico.
The SRK (2013) geochemical model incorporated the water model developed by JSAI (2013).
Reviewers of the SRK (2013) report have raised questions about the following issues:

1. More detail is needed to validate the assumption of 10-percent average
fracture density in the pit walls and the amount of wall rock available for
leaching.

2. More detail is needed to demonstrate that the proposed open pit water
body will be well mixed, remain oxygenated, and not chemically
stratify.

3. The geochemical model needs to be calibrated to chloride concentrations
in the existing open pit to make sure the effects of evaporation are
accounted for.

This Technical Memorandum consists of three sections for addressing the issues listed above.
Sections 1.0 and 2.0 compare the SRK (2013) approach and assumptions to other open pit
geochemical investigations, Section 3.0 presents calibration and sensitivity analysis results of
the water model (JSAI, 2013) to historical water-quality data from the existing open pit, and
Section 4.0 is a summary of findings.
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1.0 REVIEW OF OPEN PIT WALL-ROCK STUDIES

1.1 SRK (2013) Copper Flat Model

SRK (2013) used different conceptual models of wall rock available for leaching: one for the
existing and one for the future Copper Flat open pit. The difference is due to the blasting
technique; the existing pit was mined in 1982 using production blasting similar to the blasting
effects analyzed by Siskind and Fumanti (1974), and the proposed pit would be mined using
presplit drilling and smooth wall blasting practices. The two conceptual models are
summarized below.

1.1.1 Existing Open Pit

For the existing Copper Flat open pit, SRK (2013) estimated 10-percent fracturing in the first
2 ft of open pit wall rock (crushed zone) and 5-percent fracturing for a 3.8-ft-thick transition
zone. The limit of oxidation and depth to undisturbed rock was assumed to be about 6 ft
behind the pit wall (see fig. 3-9; SRK, 2013). A reactive rim of 0.04 ft around the fractures
was assumed for the rock in the pit walls (based on HCT results).

Quintana Minerals only used production blasting to create the existing pit. Production blasting
uses large widely-spaced explosive charges that are designed to fragment a large amount of
burden (the rock that lies between the existing slope face and the blast hole). Production
blasting is the most efficient way to remove large rock burdens, but it typically creates radial
fractures around the blast hole and back break (fractures that extend into the final slope face),
which reduce the strength of the remaining rock mass and increase its susceptibility to slope
raveling and rock fall.

1.1.2 Proposed Open Pit

For the future Copper Flat open pit, SRK (2013) estimated fracturing is 10 percent of rock
volume for the first 1 ft of open pit wall rock (crushed zone), with no transition zone between
the crushed zone and undisturbed zone (see fig. 3-3; SRK, 2013). The open pit wall rock
approximate 1 ft from the surface was assumed to be the limit of oxidation and the depth to
undisturbed rock (see fig. 3-9, SRK, 2013). A reactive rim of 0.04 ft around the fractures was
assumed for the rock in the pit walls. The 1-ft crushed zone and no transition zone represent
presplit drilling and smooth wall blasting practices. Presplit holes are blasted before
production blasts. Procedure uses small diameter holes at close spacing and lightly loaded
with distributed charges. Presplit holes protect the final pit wall cut by producing a fracture
plane along the final slope face that fractures from production blasts cannot pass.

1.1.3 Rock Mass Available for Leaching

For both scenarios, water flow is assumed to be mobile in the crushed zone and oxidized rind.
The calculation of reactive mass was based on an average rock density of 169 Ib/ft?
(2,700 kg/m®).
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Chemistry of open pit run-off, for each pit wall material type, is estimated from scaled kinetic
test cell (HCT) leachate concentrations. Average HCT solute concentrations are scaled up
based on the pit wall water-rock ratio, and computed based on the estimated degree of
fracturing and thickness of the reactive rind (SRK, 2013; p. 30).

1.2 Review of Pit Wall Fracturing References

1.2.1 Blasting Effects

Siskind and Fumanti (1974), a key reference used by SRK (2013), studied the fracturing
produced in the vicinity of large-diameter blast holes (production blasting) in Lithonia Granite.
The purpose of the Siskind and Fumanti (1974) study was to evaluate the use of production
blasting to increase permeability for in-situ mining, where the amount of fracturing between
holes is intended to be maximized for economic efficiency. A severely fractured zone was
found to extend approximately 25 inches (64 cm) from the center of the 6-1/2-inch (16.5 cm)
blast holes. A second zone, characterized by a lesser degree of fracturing, extended from 25 to
45 inches (64 to 114 cm). Beyond 45 inches (114 cm), the rock was undamaged. Carroll and
Scott (1966) evaluated blasting effects on quartz monzonite and granodiorite (Climax Stock
near Mercury, Nevada) and found that production blasting created an altered zone 0 to 8 ft in
depth, and blast damage 2 to 4 ft in depth.

Kelsall and others (1984) found that in granite and basalt blasting enhanced permeability by
about 10 times near the blast face, but the extent of blast effects were generally limited to
<3.3 ft (<1 m), and possibly as little as 1 ft (0.3 m) when using low-charge blast methods.

It is important to note that granite, granodiorite, and quartz monzonite are similar intrusive
rocks with similar rock properties. The primary difference is the quartz and feldspar content.
The quartz monzonite at Copper Flat is therefore analogous to the granite and granodiorite in
the blasting studies cited above. The Siskind and Fumanti (1974) study cites physical
properties of the Lithonia Granite. Recent physical properties or the principal rock types of the
Copper Flat Ore are presented in a 2013 report prepared by Mine Design Engineering of
Kingston, Ontario, Canada for THEMAC Resources (Mine Design, 2013). The Mine Design
report (2013) was prepared for the purposes of engineering the future pit walls for geotechnical
stability. Table 1 presents a comparison of selected physical properties Lithonia Granite to the
Copper Flat Quartz Monzonite and Quartz Monzonite Breccia.

Figure 1 presents the Copper Flat pit outline (Pre-Feasibility Study; PFS) from the 2013 Mine
Design report, which shows the major rock types, their distribution, and the locations of the
geotechnical drill holes where the samples from Table 1 were collected. From information
presented in Mine Design (2013), and other available information, the Definitive Feasibility
Study (DFS) pit geometry was developed. For geochemical characterization purposes, the
PFS pit is very similar to the DFS Pit (SRK, 2014).
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Table 1. Summary of the physical properties of the Lithonia Granite with

Copper Flat Quartz Monzonite (QM) and Quartz Monzonite Breccia (QMBX)

Lithonia Granite
Lithonia Granite | (Tested by authors QM QM QM QMBX QMBX QMBX

(Tested by prevous| at H-100 control | (Average (Maximum (Minimum (Average (Maximum | (Minimum
Laboratory Analysis investigators) hole) Values) Values) Values) Values) Values) Values)
Specific Gravity 2.63 - 2.68 2.57
Density (Ib/ft’) 164 167 - 160 -
Tensile Strength (Iblinz) 450 - 2,132 3,075 493 1,247 1,697 653
Compressive Strength (Ib/ inz) 30,000 28,000 18,490 29,400 11,810 6,614 6,614 6,614
Young's Modulus (Ib/inz) 3,000,000 6,400,000 5,018,000 6,135,000 3,626,000 2,973,000 2,973,000 2,973,000
Poisson's Ratio 0.26 - 0.10 0.09 0.11 0.12 0.12 0.12

Figure 1. Geotechnical drill hole locations and the
Pre-Feasibility Study pit outline (Mine Design, 2013).
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1.2.2 Fracture Permeability

Molebatsi and others (2009) noted that many open-pit mines are located in fractured rock
systems where water flow paths are complex and difficult to predict. These flow paths are
typically controlled by a small subset of fractures that are permeable and interconnected. Most
models of flow in fractured rock systems are based on a network of interconnected fractures
that are all assumed to be permeable. However, this assumption is rarely observed in natural
rocks where a significant number of the fractures within a connected cluster may be
impermeable.

Field observations have shown that only a small proportion of fractures contribute to the
overall flow, resulting in a complex and heterogeneous flow system. Up to 20 percent of the
total number of fractures may contribute to overall flow (Bear et al., 1993). Although fracture
connectivity has been used to explain heterogeneous phenomena (de Marsily, 1985), it is likely
that additional aspects such as the effect of partial or total closure of individual fractures could
further increase flow heterogeneity and tortuosity. Effectively impermeable fractures that
(although mappable) will not conduct flow will thus need to be excluded from the conductive
fracture cluster.

Not discussed in detail by Molebatsi and others (2009) is the rock type and mineralization of
fractures, degree of fracturing, hydraulic conductivity in comparison to fracture density, and
specific yield of rock. Obviously, fractured rock with low hydraulic conductivity would have
more impermeable fractures than high hydraulic conductivity fractured rock that effectively
behaves as a porous medium.

1.3 Other Open-Pit Geochemical Models

1.3.1 URS (2009) Little Rock Mine Post-Closure Pit Lake Model

The Little Rock open pit mine is located near Silver City, New Mexico, and is currently
operating. URS (2009) assumed that a mixture of the in-situ field leaching tests and the HCT
leachates represents the pit wall runoff. For the most likely case, an equal-weight mixture of
the mean in-field leachate results, week-0 HCT results, and HCT results from the first 4-week
idle period was used to represent run-on from the exposed pit walls above the pit lake. URS
(2009) assumed: 1) rock samples collected within 100 ft of the final pit wall are representative
of the exposed wall rock, and 2) a combination of the in-situ field leachates and the HCT
leachates mimics weathering of pit wall rock. There is no discussion of blasting effects or
increased fracture density on leaching of wall rock.

1.3.2 Tetra Tech (2010) Rosemont Copper Project

The Rosemont Copper project is located in southeastern Arizona. For simulating the initial
flushing of blast-fractured pit walls, Tetra Tech (2010) used the first rinse from the HCTSs to
represent the chemical source terms. The HCT concentrations were generally higher than from
the Synthetic Precipitation Leaching Procedure (SPLP) results, which generally correspond to
rock that has had more time to weather before contacting water.
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The near-surface wall rock of the anticipated ultimate pit shell is expected to be affected by
blasting. An initial chemical flushing of the blast-affected pit wall rock was incorporated into
the pit lake model. The near-pit wall rock is anticipated to have altered hydraulic properties
and increased fracture density as a result of blasting and the extraction of surrounding rock.
An increase in the porosity and specific yield (3 to 15 percent) of the near-surface wall rock is
expected. The blast-affected wall rock was considered to extend for a distance of six (6) ft
behind the ultimate pit wall; there was no basis provided for this assumption.

Where available, the chemical source terms used for flushing of the blast-affected wall rock
for each formation were developed using the averaged first-rinse HCT data. Scaling of HCT
data was not considered. For formations without HCT data, the concentrations of major
cations and anions derived from SPLP tests were multiplied by a factor of three (3) and the
trace metals were multiplied by a factor of two (2). Three (3) pore volumes of the
blast-affected wall rock were considered in the model for the initial flush, after which standard
groundwater inflow chemistry was assumed.

1.3.3 Schafer (2007) Betze Pit Lake Water Quality Predictions

Schafer (2007) estimated the thickness of the weathered zone behind the pit wall by applying
the approximate analytical solution (shrinking core model) derived by Davis and others
(1986). The shrinking core model considers that particle size and the reactive core shrink
simultaneously; therefore, sulfide oxidation rates decrease over time. A porosity of 2 percent
was used to represent the highwall, while the rate of interparticle diffusion was determined
from historical humidity cell tests. The rate of interparticle diffusion was calculated using the
Millington Quirk equation (Jury et al., 1991). For portions of the highwall with relatively low
sulfide levels, oxygen can penetrate nearly 16.4 ft (5 m) after 400 years, while the depth of
oxygen penetration is closer to 9.8 ft (3 m) after 400 years for higher sulfide zones. The
overall average thickness of the oxidized wall rock was estimated to be 9.8 ft (3 m).

1.3.4 Schafer (2010) Dee Pit Lake, Arturo Mine

Schafer (2010) assumes the thickness of a weathered highwall increases with increasing
exposure to oxidation. The thickness of the weathered zone was estimated for the Dee pit
lakes by applying the approximate analytical solution derived by Davis and others (1986). A
porosity of 3 percent was used to represent the highwall. Other data needed to calibrate the
Davis and others (1986) equations were determined from pyrite weathering rates observed in
humidity cell tests. The rate of interparticle diffusion was calculated using the Millington
Quirk equation (Jury et al., 1991). For portions of the highwall with relatively low sulfide
levels, oxygen can penetrate over 15 ft (5 m) after 400 years, while the depth of oxygen
penetration is closer to 10 ft (3 m) after 400 years for higher sulfide zones (see Fig. 2 below).

1.3.5 Adrian Brown (1997) Cunningham Hill Mine Open Pit

A water model and geochemical model were coupled to predict open pit water quality. The
model was calibrated to existing water levels and water-quality data (alkalinity, calcium, and
sulfate). Inputs from existing acid wall seepage (AWS) were used to simulate open pit water-
rock interactions. The water-quality model was simply a mixing model if open pit water
quality remained under-saturated with respect to gypsum.
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Figure 2. Graph showing depth of oxygen penetration based on the Davis and others (1986)
approximate analytical solution (Schafer (2010) Fig. 13).

A groundwater flow and solute transport model of the open pit and surrounding groundwater
system was developed by JSAI (1999), and later updated and recalibrated by JSAI (2011). It
was demonstrated that the open pit general chemistry is more influenced by water budget
components (mixing) than by mineral precipitation reactions.

1.3.6 Kempton and Atkins (2009)

Kempton and Atkins (2009) provide a review of methods for predicting water quality in open
pits where sulfide oxidation is a major source term. Shrinking core models have been
demonstrated to effectively simulate conditions in uniform materials, such as tailings.
However, it is difficult to evaluate accuracy in the more heterogeneous pit benches and walls.

Kempton and Atkins (2009) evaluated a method for direct measurement of sulfide oxidation
rates in mine pit benches by sealing a drape-chamber apparatus to the surface. They found that
application of this method to benches and waste rock have not found the measured oxidation
rates to be meaningfully correlated to sulfide sulfur, presence of surface rubble, moisture
conditions, or carbonate content of the underlying rock. This suggests that physical processes
such as blast-induced wall rock porosity and depth of pit-wall oxidation were more important
than chemical processes. It was noted that fracturing is lower in competent rock, such as
granite, and that careful blasting can reduce fracturing. Kempton and Atkins (2009) concluded
that reliable comparisons of model-simulated versus observed pit lake water quality are needed
to accurately assess model capabilities; this is exactly what SRK (2013) has done.

JOHN SHOMAKER & ASSOCIATES, INC.
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1.4 Discussion

Geochemical models for predicting open pit water quality are commonly most sensitive to the
water budget components and the calculated solute contributions from sulfide oxidation. Open
pit water-quality models with the least accurate predictions have under-estimated the potential
for sulfide oxidation in wall rock and poorly represented water budget components (Kuipers
and others, 2006). One reason for inaccurate water quality predictions is the lack of historical
data for model calibration; most projects do not have an existing open pit water body with
good time-series data. In contrast, the proposed Copper Flat open pit geochemical and
groundwater flow model is calibrated to an existing open pit water body with 30 years of data.

Open pit wall blast damage for granite, granodiorite, and quartz monzonite rocks extends 2 to
4 ft in depth when assessing effects from production type blasting (Carroll and Scott, 1966;
Siskind and Fumanti, 1974; and Kelsall and others, 1984).

Kelsall and others (1984) found that production blasting enhances permeability by about 10 times
near the blast face. Molebatsi and others (2009) indicate that a small percentage (<20 percent) of
the total fractures will contribute to permeability of the system. Typically, fractured rock
groundwater systems are assumed to have a specific yield of less than 5 percent, and commonly
less than 1 percent. The calibrated Copper Flat groundwater flow model simulates a specific yield
of 0.001 (0.1 percent) in the quartz monzonite. If blast fracturing increased the effective porosity
(specific yield) by an order of magnitude, the specific yield of the blast zone would be 1 percent.
The 5 to 10 percent fracture density used by SRK (2013) can be considered conservative given the
properties of the open pit wall rock estimated from the calibrated groundwater flow model.

A summary of the case studies reviewed is presented in Table 2. SRK (2013) is the only open
pit water-quality model that includes blasting effects in the pit walls, scaled HCT data, and
calibration to existing pit water chemistry.

Table 2. Summary of open pit water-quality prediction studies

. pit wall fracture sulfide oxidation | calibration to
e open pit assumptions model existing pit
5 - 10 % fracture density
(porosity) with depth based based on scaled
SRK (2013) Copper Flat on blasting method; ranging HCT data yes
from 1 to 6 ft
Adrian Brown | Cunningham | used measured acid wall used measured o
(1997) Hill seepage (AWS) data AWS data y
URS (2009) Little Rock none based on HCT data no
Tetra Tech (2010) | Rosemont | 3 to 6% porosity, 6 ft depth | based on HCT data no
2 % porosity with oxidation shrinking core
Schafer (2007) Betze depth increasing with time; mo dgl no
10 to 16 ft after 400 years
3 % porosity with oxidation shrinking core
Schafer (2010) Dee depth increasing with time; mo dgl no
10 to 15 ft after 400 years
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2.0 STRATIFICATION OF OPEN PIT WATER BODIES

SRK (2013) concluded the proposed Copper Flat pit will not stratify, and will remain
oxygenated. The proposed Copper Flat open pit water body will have a maximum depth of
approximately 200 ft with a maximum surface area of about 22 acres.

2.1 Overview

Based on elevation and latitude, the Copper Flat open pit water body is classified as a warm
monomitic type lake (Wetzel, 2001; fig 6-7). A warm monomitic lake mixes freely once a
year in the winter at or above 4 °C. However, wind effects and water body geometry can have
an effect on the degree and frequency of mixing. Baseline data (INTERA, 2012) from the
existing pit water body provides evidence that a thermocline develops in the summer and
mixing occurs in the winter. A chemocline does not develop, and the water body remains
oxygenated (dissolved oxygen = 6 to 9 mg/L) throughout the full water column year-round.
The existing open pit water body has an area of about 5 acres, maximum depth of 30 ft, and
length of about 460 ft.

The relative depth (RD) of the predicted Copper Flat open pit water body at the maximum pit
water stage is approximately 18 percent. RD relates the maximum depth of a lake (Z) to the
width (d). Assuming an approximately circular lake, the width is a function of surface area
(A) and can be determined from:

d =2(A/m)"0.5
The percent RD is defined as:

RD = (Z/d)*100 percent

The estimated RD of 18 percent is considerably greater than 5 percent, which typically
suggests that the lake is likely to stratify. Such stratification may result in oxidizing conditions
in the upper portions of the lake and more chemically reducing (oxygen-deprived) conditions
at depth. However, pit lakes that form in arid regions are unlikely to stratify, relative to lakes
that form in cooler, wetter climates (Jewell, 2009). A prerequisite for permanent stratification
is that precipitation plus runoff is greater than evaporation during the summer months when
the water body is potentially undergoing temporary thermal stratification (Jewell, 2009).

While stratification of an open pit water body has implications for water quality at depth, the
near-surface waters will remain oxidized. These near-surface waters are considered the most
important from an open pit water-quality perspective given the potential ecological risks
associated with them. The water quality at depth is less important given the expected terminal
nature of the open pit water body.
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2.2 Case Studies

Jewell (2009) evaluated six permanently-stratified and eight open pit lakes with seasonal
thermocline, and concludes that permanently stratified lakes have vertical density contrast
greater than 0.0005 g/cm® and a Wedderburn number greater than 1. The Wedderburn number
considers thermocline depth, maximum lake length, water density, and wind speed. Jewell
(2009) failed to note that most permanently-stratified open pit lakes receive AWS inputs and
have acidic water. A summary table of existing open pit water bodies and their characteristics
is presented in Table 3.

Table 3. Summary of open pit water bodies and stratification characteristics

effective | maximum relative thermocline
open pit location length depth depth depth acidic
(ft) (ft) (percent) (ft)
permanently stratified
Brenda B.C. 2,296 492 21 39 no
Spenceville California 253 50 20 13 yes
Berkeley Montana 5,900 426 7 23 yes
Seasonal thermocline and well mixed
Humbolt Nevada 944 137 15 8 no
Blackhawk Utah 492 na na 33 no
Blowout Utah 656 230 35 39 no
Colosseum California 482 157 33 na no
Cunningham Hill NM 407 90 22 20 no
Copper Flat (existing) | NM 537 30 6 20 no'
Copper Flat (proposed) | NM 1,105 200 18 TBD no
Yerington Nevada 5,412 400 13 49 no

T there have been temporary acidic conditions where the pit water naturally neutralizes over time

TBD - to be determined

2.3 Discussion

The proposed Copper Flat open pit is expected to have a seasonal thermocline, be well mixed,
oxygenated, and not acidic. Relative depth does not appear to govern the conditions for
creating a permanently stratified open pit water body; however, acidic water and higher
latitude are key conditions for creating permanent stratification.
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3.0 COPPER FLAT OPEN PIT WATER MODEL

The Copper Flat open pit and groundwater flow model (water model) developed by JSAI
(2013) was calibrated to water levels, water budgets, and hydraulic properties. The water
model was used by SRK (2013) in the geochemical model. The JSAI (2013) water model was
an interim version that was finalized in 2014, but the pit water balance did not change.

The water model is used here to address calibration to the Copper Flat open pit evaporation.
Evaporation accounts for all of the outflow from the open pit water body; however, the water
model only simulates average climate conditions. Figures 3 through 5 illustrate the model-
simulated effects of evaporation on total dissolved solids, (TDS), sulfate, and chloride
concentrations in the open pit when considering mixing without mineral precipitation.
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Figure 3. Graph showing water-model simulated and measured TDS concentrations
for the Copper Flat open pit water body.
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Figure 4. Graph showing water-model simulated and measured sulfate concentrations
for the Copper Flat open pit water body.
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Figure 5. Graph showing water-model simulated and measured chloride concentrations
for the Copper Flat open pit water body.

Data collected during 2013 show the evapo-concentration effects of extreme drought with
concentrations well above the model-simulated concentrations, but 4™ quarter 2013
concentrations were well below the model-simulated concentrations, due to a heavy monsoon
period (Figs. 3 through 5). The model appears to reasonably simulate the average climate
conditions.

SRK (2013) calibration of the geochemical model to existing pit conditions was performed for
the 2011 dataset. The geochemical model considers mixing from the water model and mineral
precipitation reactions. The geochemical model calibrates to TDS and sulfate better than the
water model with mixing alone, but the water model calibrates better to chloride
concentrations than the geochemical model (Table 4). The effects of evaporation are
reasonably calibrated in the water model and reflected in the geochemical model.

Table 4. Comparison of water-model and geochemical-model simulated TDS, chloride,
and sulfate concentrations to measured concentrations, Copper Flat open pit

2010-2011 geochemical- water-model
constituent measured range model results results
(mg/L) (mg/L) (mg/L)
total dissolved solids (TDS) 7,770 t0 9,410 7,751 11,621
sulfate 5,200 to 6,400 5,152 7,263
chloride 380to 470 235 436

mg/L - milligrams per liter
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4.0 SUMMARY OF FINDINGS

In summary, SRK (2013) assumptions used for reactive wall thickness and fracture density for
the existing and proposed future pit are reasonable and supported by detailed studies pertaining
to blasting effects on quartz monzonite rocks cited in Section 1.0. SRK (2013) used
fracture-density results reflective of production blasting for the existing Quintana pit walls,
and fracture density results reflective of low-charge blasting methods for the future open pit.
Sensitivity of model results to fracture density and reactive wall thickness is reflected in these
two simulations.

Out of the case studies reviewed (Table 2), SRK (2013) is the only open pit water quality
model that considers blasting effects in the pit walls, scaled HCT data, and calibration to
existing pit water chemistry. Calibration of the water model and geochemical model to
existing data strengthens the ability to accurately predict future conditions.

Relative depth does not appear to govern the conditions for creating a permanently stratified
open pit water body; however, significant acidic water inputs and higher latitude are key
conditions for creating permanent stratification. The proposed Copper Flat open pit is
expected to be seasonally stratified (thermocline only), well mixed, oxygenated, and not
acidic. Baseline data from profiles in the existing pit at Copper Flat support the conclusion
that the proposed pit will be well mixed and oxygenated.

Using the water model to simulate mixing and evapoconcentration effects on chloride, sulfate,
and TDS demonstrates that the water model is calibrated to the effects of evaporation. The
results in Table 4 compare simulated evapoconcentration with no mineral precipitation (water
model only) to simulated evapoconcentration with mineral precipitation (water model and
geochemical model). This comparison of model results to historical data is a sensitivity
analysis that shows that the water and geochemical models are well calibrated to effects of
evaporation.

The SRK (2013) geochemical model is representative of expected conditions at Copper Flat,
and presents the best technical approach for predicting water quality at the future Copper Flat
open pit.
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