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!
Plate&33:&One&of&six&abandoned&and&unrecorded&mine&entrances&in&the&west&mining&area,&
looking&southwest.&

!

!
Plate&34:&One&of&the&six&abandoned&and&unrecorded&mine&entrances&in&the&west&mining&area,&
showing&the&remains&of&a&warning&sign,&looking&south.&
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!
Plate&35:&A&large&floating&bog&that&makes&up&the&western&extents&of&the&west&mining&area.&
Looking&southwest.&

!

!
Plate&36:&Barely&visible&through&dense&regrowth&is&an&abandoned&and&unmarked&mine&entrance&
in&the&north&dump&area.&Looking&south.&
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!

!
Plate&37:&A&second&probable&abandoned&mine&entrance&or&exploratory&trench&in&the&north&
dump&area,&looking&north.&
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1.0 INTRODUCTION

1.1 Background

Anaconda Mining Inc. (Anaconda) is proposing to extract gold from its Goldboro deposit, located

approximately 175 km northeast of the city of Halifax, 60 km southeast of the town of Antigonish,

and 1.6 km north of the village of Goldboro, in Guysborough County, Nova Scotia, Canada (see

Figure 1). GEMTEC Consulting Engineers and Scientist Limited (GEMTEC) was retained by

Anaconda to review results of sampling and laboratory testing programs to characterize the

potential for metal leaching and acid rock drainage (ML/ARD) for the project. This report provides

the preliminary results of the ML/ARD sampling and testing completed to date for the deposit, as

well as recommendations for mine project planning and further ML/ARD testing, and is understood

that it will be a supporting document for the Project Environmental Assessment registration.

Figure 1 Site Location Map, Goldboro Project (taken from WSP, 2018)
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1.2 General Geology and Mine Components

The following summary of the property geology is taken from the Canadian National Instrument

43-101 Technical Report, Preliminary Economic Assessment on the Goldboro Project (WSP,

2018).

The Goldboro Property is underlain by folded sedimentary rocks of the Cambro-Ordovician

Goldenville Group of the Meguma Supergroup.  This group consists of interbedded meta-

greywacke, meta-arenite, and meta-siltstone (slate or argillite) that are affected by the east-west

trending, upright, Upper Seal Harbour anticline.  Quartz vein systems associated with the hinge

zone of the moderately east-plunging Upper Seal Harbour anticline are the most important hosts

for gold on the property, but gold mineralization is also present in hosting slate units in association

with disseminated sulphides and adjacent to some vein contacts.  Mineral resources associated

with the Goldboro deposit occur in three broad, spatially contiguous systems along the Upper

Seal Harbour anticline, including the East Goldbrook, Boston-Richardson, and West Goldbrook

systems.  Each system is characterized by stacked, gold-bearing quartz-veined stratigraphic

intervals that can be correlated both along strike and down dip, and vary in thickness from less

than a metre up to 20 metres.  The East Goldbrook and Boston-Richardson systems are

separated by a thick greywacke sequence (the Boston-Richardson Marker), with the East

Goldbrook system above the greywacke and the Boston-Richardson system below.  The West

Goldbrook system is separated from the Boston-Richardson system by a fault zone, but is

generally the continuation of the Boston-Richardson system on the west side of the fault.  The

current Project involves gold extraction from the Boston-Richardson system.

Based on provided information, it is understood that no mineralogical data is available for the

deposit, and the mineral speciation and abundance of sulphide and carbonate minerals is not

known.  However it was noted in Piercy (2017) that the deposit contains sulphide mineralization

dominated by arsenopyrite along with varying amounts of galena, and much lesser pyrite,

chalcopyrite, and sphalerite. Carbonate alteration mineral assemblages were noted in WSP

(2018) but no specific carbonate mineral information was provided.

It is understood by GEMTEC that the primary lithological units identified by Anaconda for the

deposit are as follows:

 Un-mineralized greywacke; containing <0.4 g/t Au

 Un-mineralized Argillite and quartz veins; containing <0.4 g/t Au

 Marginal-grade Ore (all lithologies); containing 0.4 - 0.8 g/t Au

 Ore (all lithologies); containing >0.8 g/t Au

The Goldboro Project will involve ore extraction from a pit located in the western portion of the

Project area, in the vicinity of the former West Goldbrook Mine, waste rock disposed in a waste
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rock pile, and tailings disposal in a tailings storage facility.  A temporary stockpile will also be used

to store marginal grade ore for later processing following the completion of pit extraction.

The lithological units associated with the deposit, and with different characteristics with respect to

ARD and metal leaching potential, will be exposed, excavated, deposited sub-aqueously or in

stockpiles, and/or used for construction as part of the Goldboro Project, and will make up the

various mine components (i.e., mill/tailings, waste rock, temporary stockpiles, and pit wall rock).

Table 1 summarizes the major lithological units for the Goldboro Project along with their

constituent rock types, relating mine components, and preliminary estimated percentage of total

material to be excavated from the pit.

Based on information provided by Anaconda, the waste rock that will be generated during the

Project is estimated to represent 87% of the pit volume, and will be dominantly comprised of the

un-mineralized greywacke (84% of waste rock and 73% of total pit).  The un-mineralized quartz

vein material is mainly associated with the argillite, and is grouped with this lithological unit, and

will make up approximately 16% of the waste rock and 14% of the pit.  The ore is classified as

mineralized host rock material (predominantly argillite, but also greywacke) and quartz veins

containing gold concentrations with a cut-off grade of 0.8 g/t, and represents 11% of the pit

volume.  A marginal grade ore is also classified that represents mineralized host rock material

and quartz veins with gold grades between 0.4 and 0.8 g/t, and represents 2% of the pit volume.

Table 1 Summary of Major Lithological Units for Goldboro Project

Lithological Unit
Lithocode

(Block Model)
Constituent
Rock Type

Mine
Component

% Total
Pit

Volume
Un-mineralized

Greywacke
4SA/4SI/4W

Greywacke, sandstone,

siltstone

Waste rock / pit

wall rock
73

Un-mineralized

Argillite & Quartz

Veins

4A/4G/4M/4SH/Qv

Argillite, graphitic

argillite, mudstone,

shale, and quartz veins

Waste rock / pit

wall rock
14

Waste Rock Total 87

Marginal-grade

Ore
All lithologies

Temporary

stockpile / pit wall

rock

2

Ore All lithologies
Ore & tailings / pit

wall rock
11

Pit Volume Total 100
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2.0 ML/ARD SAMPLING PROGRAMS

Two rounds (Round 1 and Round 2) of sampling and static testing for ML/ARD have been

completed for the Goldboro Project.  Sample selection for both Round 1 and Round 2 laboratory

testing was carried by Anaconda based on exploration and mine planning information for the

Project.  GEMTEC was not involved in the selection of samples for ML/ARD testing for these

programs.

Based on information provided by Anaconda, samples were selected for the initial round of static

testing (Round 1) to provide an overall characterization of ML/ARD potential in ore and waste rock

material across the mineralized belt of the property.  Samples were selected for the second round

of static testing (Round 2) based on the results of the initial round and focused on providing more

data on the major lithological units and the various mine project components (i.e., tailings, waste

rock, and pit walls), as well as improving spatial and volumetric representation within the pit.

Figure 2 provides a site plan showing the locations of the drill holes sampled as part of the Round

1 and Round 2 sampling programs. Representative longitudinal and cross sections showing

geological and deposit data for the sampled drill holes were provided by Anaconda and are

provided in Appendix A.

The Round 1 samples were collected from two drill holes, including BR-17-MET2 located within

the pit in the western portion of the Project area, and BR-17-MET4, located outside of the pit along

the mineralized belt in the eastern portion of the Project area (refer to Goldboro Project Plan in

Appendix A). It is understood that Anaconda selected the samples so that they were spaced

vertically within each borehole to provide a reasonable representation of the major lithological

units at each location.  For the most part, the samples collected as part of the Round 1 sampling

program represent material classified as either ore, marginal ore or waste rock.  With the

exception of one (1) sample collected from BR-17-MET2, no other samples were collected from

the area of the pit walls as part of the Round 1 program.

The second round of samples (Round 2) were selected from four (4) historical drill holes (OSK-

10-18, OSK-10-21, OSK-10-24, and OSK-10-25) drilled in 2010 from within the footprint of the pit,

and further represent major lithological units and waste rock, marginal ore and ore mine

components.  No samples were collected from the area of the pit walls as part of the Round 2

program.

In total 42 samples were collected for the Goldboro project for ML/ARD laboratory testing, as

further described below.
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Figure 2 Site Plan showing the location of drill holes sampled during the Round 1 and Round 2 sampling programs (provided
by Anaconda, 2018)
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Ore Samples

A total of 10 ore samples were sent for laboratory analysis and are detailed in Table 2; including:

 Pit - six (6) samples collected from drill hole BR-17-MET2 as part of Round 1 sampling

and two (2) samples collected from historical drill holes OSK-10-21 and OSK-10-25 as

part of Round 2 sampling.  These samples are located within the pit and represent the

ore material that would be transported to the mill for processing. Drill hole BR-17-MET2

is a vertical hole located in the center of the pit.  Samples from this drill hole were selected

from the various intercepted mineralized zones to provide some variation in the geological

and mineralization characteristics vertically within the pit.

 Outlying Project area - two (2) samples that represent ore material from the location of

BR-17-MET4, along the mineralized belt in the eastern portion of the Project area.

Table 2 Ore samples selected for ML/ARD characterization

Sampling
Round

Drill hole
ID

Sample
Number

Mine
Component

Au
(g/t)

1

BR-17-MET2 I951403 ORE 1.061

BR-17-MET2 I951404 ORE 3.659

BR-17-MET2 I951407 ORE 6.626

BR-17-MET2 I951408 ORE 2.775

BR-17-MET2 I951411 ORE 1.188

BR-17-MET2 I951412 ORE 3.148

BR-17-MET4 I951418 ORE 4.378

BR-17-MET4 I951419 ORE 2.332

2
OSK-10-21

Sample 5
(948711 / 948712) ORE 1.246

OSK-10-25
Sample 13

(948727 / 948728) ORE 3.445

Marginal Ore Samples

A total of four (4) marginal ore samples were sent for laboratory analysis and are detailed in Table

3; including:

 Pit - one (1) sample collected from drill hole BR-17-MET2 as part of Round 1 sampling,

and two (2) samples collected from historical drill holes OSK-10-18 and OSK-10-24 as

part of Round 2 sampling that are located within the pit and represent the marginal grade

ore that will be stored in a temporary stockpile for later processing following the

completion of pit extraction,
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 Outlying Project area - one (1) sample that represents marginal ore material from the

location of BR-17-MET4, along the mineralized belt in the eastern portion of the Project

area.

Table 3 Marginal Ore samples selected for ML/ARD characterization

Sampling
Round

Drill Hole
ID

Sample
Number

Mine
Component

Au
(g/t)

1
BR-17-MET2 I951413 MARGINAL_ORE 0.431

BR-17-MET4 I951415 MARGINAL_ORE 0.471

2
OSK-10-18

Sample 3
(948704 / 948705

/ 948706)
MARGINAL_ORE 0.692

OSK-10-24
Sample 19

(948737 / 948738) MARGINAL_ORE 0.532

Waste Rock Samples

A total of 28 waste rock samples were collected and sent for laboratory analysis during the Round

1 and Round 2 sampling programs.  These are detailed in Table 4, and include:

 Pit - 12 samples of un-mineralized greywacke, two (2) samples of un-mineralized argillite,

and seven (7) mixed samples comprising varying percentages of un-mineralized

greywacke, argillite and quartz vein material from within the pit that will be stored on waste

rock piles

 Outlying Project area – seven (7) samples of un-mineralized greywacke from BR-17-MET-

04, located outside the pit along the mineralized belt in the eastern portion of the Project

area.
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Table 4 Waste Rock samples selected for ML/ARD characterization

Sampling
Round

Drill Hole
ID Sample No. Geological

Material
Au

(g/tonne)

1

BR-17-MET2 I951401 WASTE_GREYWACKE 0.231

BR-17-MET2 I951402 WASTE_GREYWACKE 0.063

BR-17-MET2 I951406 WASTE_GREYWACKE 0.080

BR-17-MET2 I951409 WASTE_GREYWACKE 0.014

BR-17-MET4 I951414 WASTE_GREYWACKE 0.038

BR-17-MET4 I951416 WASTE_GREYWACKE 0.120

BR-17-MET4 I951417 WASTE_GREYWACKE 0.018

BR-17-MET4 I951420 WASTE_GREYWACKE 0.010

BR-17-MET4 I951421 WASTE_GREYWACKE 0.031

BR-17-MET4 I951422 WASTE_GREYWACKE 0.100

BR-17-MET4 I951423 WASTE_GREYWACKE 0.013

BR-17-MET2 I951410 WASTE_MIXED 0.219

BR-17-MET2 I951405 WASTE_ARGILLITE 0.008

2

OSK-10-25
Sample 12
(948726) WASTE_ARGILLITE 0.066

OSK-10-18
Sample 2
(948703) WASTE_GREYWACKE 0.022

OSK-10-21
Sample 7

(948715 / 948716) WASTE_GREYWACKE 0.018

OSK-10-25
Sample 9

(948721 / 948722) WASTE_GREYWACKE 0.016

OSK-10-25
Sample 10

(948723 / 948724) WASTE_GREYWACKE 0.022

OSK-10-25
Sample 11
(948725) WASTE_GREYWACKE 0.012

OSK-10-24
Sample 14
(948729) WASTE_GREYWACKE 0.022

OSK-10-24
Sample 16
(948734) WASTE_GREYWACKE 0.012

OSK-10-24
Sample 18
(948736) WASTE_GREYWACKE 0.006

OSK-10-18
Sample 1

(948701/948702) WASTE_MIXED 0.118

OSK-10-18
Sample 4

(948707/948708/
948709/948710)

WASTE_MIXED 0.022

OSK-10-21
Sample 6

(948713 948714) WASTE_MIXED 0.012

OSK-10-21
Sample 8

(948717/948718 /
948719/948720)

WASTE_MIXED 0.024

OSK-10-24
Sample 15

(948730/948731/
948732/948733)

WASTE_MIXED 0.026

OSK-10-24
Sample 17
(948735) WASTE_MIXED 0.014
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Pit Wall Rock Samples

Only (1) one waste rock sample (I951408) was collected in BR-17-MET2 in the general vicinity of

the base of the pit.  No other samples were collected in the pit wall rock material as part of the

Round 1 and Round 2 programs. However, based on provided geological and deposit data, it is

expected that the ore, marginal ore and waste rock lithologies sampled during the Round 1 and

Round 2 sampling programs extend to the limits of the pit, and can be used to characterize similar

geological materials along the pit walls.

3.0 STATIC ML/ARD TESTING

All 42 samples collected by Anaconda during the Round 1 and the Round 2 sampling programs

were submitted to RPC Science and Engineering (RPC) in Fredericton, New Brunswick for the

following laboratory analysis.

 Total sulphur and sulphate sulphur speciation analysis to determine sulphide sulphur

content, by the difference between the two;

 Total inorganic carbon analysis to determine carbonate content;

 Whole rock analysis by XRF;

 Acid Base Accounting (ABA) using the Modified Sobek method; and,

 Multi-element (trace metals) analysis by ICP-OES scan.

3.1 ARD/ML Assessment Methodology

ARD potential for the major lithological units and mine components for the Project was evaluated

using Acid-Base Accounting (ABA) by the modified Sobek method and the total sulphur analysis.

The ability of the rock to generate acid is a function of the balance between the potentially acid

producing (sulphide) minerals and the potential acid consuming minerals.  As such ABA analysis

is based on the neutralization potential (NP) of a rock assuming the neutralizing minerals react

like calcium carbonate, and the acid potential (AP) of a rock assuming all sulphide minerals react

like pyrite.

The net neutralization potential (NNP), or acid/base account is determined by subtracting the AP

from the NP (NNP = NP - AP).  A ratio of NP to AP (NPR) is also used.  An NNP of 0 is equivalent

to an NP/AP ratio of 1.  Units for static test results (AP, NP, NPR and NNP) are expressed in

mass (kg) of calcium carbonate (CaCO3 ) per tonne.  The criteria of NP/AP <1 and NNP <-20 are

commonly applied to classify a rock material as potentially acid generating (PAG); the criteria at

1<NP/AP<2 and –20<NNP<20 is applied to classify a rock material as uncertain with respect to

acid generation potential; and the criteria of NP/AP>2 and NNP>20 is applied to classify a rock

material as non-acid generating (NAG) (MEND, 2009).
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Further, the Nova Scotia Sulphide-Bearing Material Disposal Regulations (Nova Scotia

Environment Act, 1995), consider rock material with sulphide sulphur content <0.4 wt% as not a

hazardous ARD material.

3.2 Results

The results of the static testing for both rounds of sampling are summarized in Table 5, and the

detailed analytical results are provided in Tables B.1 through Table B.3 in Appendix B.  The RPC

laboratory reports are provided in Appendix C. The results for all of the samples analyzed as part

of the sampling programs are presented below; however particular emphasis is placed on the

analysis and interpretation of results for samples collected from within the pit as these directly

relate to the potential for ML/ARD issues associated with the Project.

3.2.1 Sulphur Abundance and Speciation
The results of the total sulphur and sulphate sulphur speciation analysis are summarized by

lithological unit and mine component in Table 5, and detailed results are presented in Table B.1

in Appendix B.  The concentration of total sulfur in the samples analyzed were relatively low,

ranging from <0.005% to 2.55%.  A comparison of the total sulphur concentrations in the pit

samples with the analytical results for sulphur speciation indicates that the dominant sulphur

species is sulphide, with sulfide typically representing approximately 92% of the total sulphur

content in the samples. Based on provided geological and deposit data, arsenopyrite is the

dominant sulphide mineral with varying amounts of galena, and much lesser pyrite, chalcopyrite,

and sphalerite (Piercy, 2017). The measured total sulphur content in the samples was used to

define its AP value in the ABA analysis, and assumes that sulphide is the dominant sulphur

species, and that oxidation of pyrite is the primary acid-generating source. Depending on the

actual composition and abundance of the sulphide mineralogy associated with the various

lithological units and mine components, the actual AP for the rock materials may differ from that

determined based on sulphur analysis since other sulphide mineral components will have different

magnitudes of acid generation as compared to pyrite.

At low sulphide sulphur concentrations, interpretation of ARD potential using NPR and NNP may

not be meaningful because oxidation of small concentrations of sulphide produces low amounts

of acid that may be neutralized by other mineral components in addition to carbonate. For this

assessment, the Nova Scotia Sulphide-Bearing Material Disposal threshold of 0.4 wt% sulphide

sulphur is used as the threshold criterion for classification of ARD potential; and samples with

sulphide sulphur contents below this criterion were classified as “uncertain” even if the NPR and

NNP value indicated PAG conditions.  This criterion affected 10 samples (24% of the dataset),

including five (5) waste rock samples (I951401, I951406, I951421, Sample 1, Sample 2), two (2)

marginal ore samples (I951413, Sample 3), and three (3) ore samples (I951408, Sample 5,

Sample 13), that were classified as PAG using NPR and NNP but had less than 0.4% sulphide

sulphur. However, while low sulphide sulphur content may limit the potential for acid generation

in a rock, MEND (2009) protocol dictates that low sulphide content alone cannot be used to fully



Table 5  Summary of Acid-Base Accounting Data and Metals Concentrations for the Goldboro Project

Lithology Mine
Component Statistic Au

(g/tonne) Paste pH
Total

Sulphur
(Wt.%)

Total
Inorganic
Carbon
(Wt.%)

Acid
Production
Potential

(AP)

Neutralizing
Potential

(NP)

Net NP
(NNP)

NP/AP
(NPR)

ARD
Classification Ag As Cd Cr Cu Fe Mo Ni Pb Se Tl Zn

Min 0.01 8.0 0.02 0.01 0.56 4.71 -3.07 0.61 - <0.2 10 <5 47 6 19,574 1.0 10.2 8.9 <5 <5 31
Median 0.02 9.0 0.09 0.03 2.70 9.95 6.90 3.89 NAG 0.50 111 <5 158 20 26,589 1.0 20.0 26.7 <50 <50 95

Max 0.23 9.3 0.39 0.10 12.30 16.30 12.20 22.61 - 1.60 1,565 <5 1,217 47 50,336 11.2 34.8 719.9 <50 <50 356
Min 0.01 8.9 0.01 0.01 0.20 2.20 2.00 1.70 - <0.2 7 <5 76 6 4,645 1.0 4.1 9.4 <5 <5 10

Median 0.04 9.1 0.06 0.02 1.90 4.20 2.30 6.35 NAG <0.35 259 <5 77 22 21,693 5.5 20.3 38.5 <50 <50 89
Max 0.07 9.2 0.12 0.03 3.60 6.20 2.60 11.00 - <0.5 510 <5 78 38 38,740 <10 36.5 67.7 <50 <50 168
Min 0.01 8.2 0.03 0.01 0.80 5.20 -11.50 0.30 - <0.2 21 <0.5 62 12 29,297 <1 26.7 9.1 <5 <5 58

Median 0.02 9.0 0.10 0.04 3.09 7.70 6.50 3.12 NAG 0.5 44 <0.5 73 22 37,118 10.0 30.8 54.2 <50 <50 104
Max 0.22 9.4 0.56 0.11 17.40 24.20 23.40 30.90 - 2.645 492 <0.5 149 53 46,954 11.9 41.0 863.3 <50 <50 474
Min 0.01 8.0 0.02 0.01 0.56 2.20 -11.50 0.30 - <0.2 7 <5 47 6 4,645 <1 4.1 8.9 <5 <5 10

Median 0.02 9.0 0.09 0.03 2.95 7.90 6.40 3.55 NAG 0.5 63 <5 79 22 30,583 10.0 24.5 28.2 <50 <50 98
Max 0.23 9.4 0.56 0.11 17.40 24.20 23.40 30.90 - 2.645 1,565 <5 1,217 53 50,336 11.9 41.0 863.3 <50 <50 474
Min 0.43 8.1 0.18 0.04 5.50 6.10 -8.60 0.60 - <0.2 34 <5 67 22 20,562 <1 11.9 10.3 <5 <5 56

Median 0.53 8.9 0.38 0.05 12.00 8.97 -3.03 0.75 PAG 0.35 774 <5 108 30 33,114 <5.5 25.8 144.6 <27.5 <27.5 216
Max 0.69 9.0 0.76 0.05 23.70 15.10 0.60 1.10 - 0.961 3,897 <5 179 42 48,844 <10 49.6 356.8 <50 <50 414
Min 1.06 7.9 0.04 0.01 1.28 5.00 -71.0 0.1 - <0.2 33 <5 79 14 9,815 <1 9.4 <5 <5 <5 33

Median 2.96 8.6 0.44 0.02 13.60 6.37 -8.0 0.4 PAG 0.255 1,122 <5 190 31 45,537 1.0 35.7 23.8 <5 <5 95
Max 6.63 9.1 2.46 0.05 76.88 14.37 9.1 8.1 - 3.57 10,454 <5 355 64 64,650 <10 50.8 1,307.0 <50 <50 1,289

Notes:
Elements greater than 5XCA are bolded
Elements with Reportable Detection Limits greater than 5XCA are underlined

Un-mineralized
Greywacke

(n=12)

Waste Rock/
Pit Wall

Un-mineralized
Argillite / QTZ

Vein

Waste Rock/
Pit Wall

Un-mineralized
mixed lithologies

(n=7)

Waste Rock/
Pit Wall

Waste Rock/
Pit Wall

Marginal
Grade Ore

(n=3)

Temporary
Stockpile /

Pit Wall

Ore
(n=8)

Mill & Tailings
/

Pit Wall

All un-mineralized
lithologies (total)

(n=21)

tables_Goldboro_ARD_rev1.xlsx - Summary
18/03/26 2:01 PM
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classify the ARD potential of a rock particularly for material with low AP and NP values, since

minor variations in mineralogy and associated relative rates and magnitude of acid generation

and neutralization can significantly alter the predicted and resulting drainage chemistry.

3.2.2 Total Inorganic Carbon Analysis and Whole Rock Analysis
The results of the total inorganic carbon analysis are summarized by lithological unit and mine

component in Table 5, and detailed results are presented in Table B.1 in Appendix B. The

analyses indicated that the inorganic carbon content was low, ranging from <0.01% to 0.11%.

The measured total inorganic carbon concentrations can also be used to calculate a neutralizing

capacity for the the samples (Total Carbon NP), and can be compared to the determined Modified

Sobek NP to better understand the mineralogy contributing to the NP of the rock.  A scatterplot of

Total Carbon NP (converted to the same units CaCO3 kg/t) and Modified Sobek NP provided in

Figure 2 shows that the Modified Sobek NP is greater than the Total Carbon NP for all the

lithological units suggesting that non-carbonate minerals may also be contributing to the

neutralization capacity of the samples.

Figure 3 Scatter plot showing Total Carbon NP versus Modified
Sobek NP for the pit samples.
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The results of the whole rock analysis by sample are presented in Table B.2 in Appendix B.  Whole

rock analyses confirmed the bulk composition of the lithological units and suggests that

aluminosilicates are likely the most prominent source of NP in all lithologies, with Ca and Mg

carbonates occurring in relatively minor quantities. However, whole rock geochemical analysis

on its own does not allow for a detailed analysis of the composition and relative abundance of

minerals, and mineralogical analysis is required to better understand the mineral constituents

influencing the AP and NP of the rocks.

3.2.3 Acid – Base Accounting (ABA Results)
The results of the ABA analysis, including calculated NPR ratios and NNP values, are

summarized by lithological unit and mine component in Table 5, and complete results by sample

are presented in Table B.1 in Appendix B.

The measured paste pH values for all of the samples were above 7 indicating that all of the

lithological units are currently non-acidic, returning values ranging from 7.3 to 9.4 and a median

paste pH of 8.8.

An estimation of the potential future net acid drainage of the presently alkaline geological material

in the Project area, and more specifically within the pit, was predicted using the ABA results.

For all of the samples, the ABA results show NPR ratios ranging from 0.1 to 30.9, and NNP values

ranging from -71.4 to 23.4.

Specifically with respect to the pit samples, the ore had a median NPR of 0.4 and NNP of -8.0,

which indicates a likely potential for acid generation.  The marginal ore had similar results,

returning a median NPR of 0.75 and NNP of -3.03. Based on the ABA results, as a whole both

the ore and marginal ore materials for the Project are considered to be PAG. However, a number

of samples had low sulfide sulphur contents (<0.4 wt%) that may constrain their acid generating

potential, and although ABA testing indicates PAG conditions, these samples have been classified

as “uncertain”. Further, one (1) sample of ore (I951408) and one (1) sample of marginal ore

(Sample 3) had NPR values between 1 and 2 and NNP values between >-20 and <20, and were

further evaluated using Net Acid Generation (NAG) testing.  The NAG pH for both samples was

below 4.5, returning values of 3.0 and 3.4, respectively (see Table B.1 in Appendix B), and

therefore both these samples remain classified as “uncertain”.

The waste rock material had a median NPR of 3.55, which suggests that as a whole this material

has low potential for acid generation. Further, the NPR results did not vary significantly between

the different waste rock lithological units. Based on the ABA results, the waste rock materials are

generally considered NAG. However, four (4) of the waste rock samples (I951401, I951406,

Sample 1, and Sample 2) returned NPR values less than 1.0, but had low sulfide sulphur contents

(<0.04 wt%) and are therefore classified as “uncertain”. Two (2) samples (Sample 6 and Sample

12) had NPR values between 1 and 2 and were further evaluated using NAG testing.  The NAG
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pH for both samples was above 4.5, returning values of 6.2 and 7.3, respectively (see Table B.1

in Appendix B), and are therefore classified as NAG.

The NNP values for the waste rock material ranged from -11.50 to 23.4 and with a median of 6.4

suggesting that the material is only mildly alkaline and has the potential to either become acidic

or remain neutral.

Only one (1) sample (I951408 in BR-17-MET2) was collected from the pit wall material and

returned a NP/AP value of 1.2, and a NAG value of 3.0 and is therefore classified as “uncertain”.

3.2.4 Multi-Element ICP-OES Analysis
The purpose of this analysis is to determine the concentrations of a suite of metals that may

provide an indication of the leaching potential of the lithological units present in the pit and

associated with the various mine project components.  Concentrations of metals can be compared

to average crustal abundances of these elements to highlight potential enriched metal

concentrations that may be a ML concern as a result of in-situ weathering of the rock.  In order to

determine potential metals enrichment and ML concerns for the Project, the analytical results for

the Canadian Counsel of Ministers of the Environment (CCME) regulated metals (arsenic (As),

cadmium (Cd), chromium (Cr), copper (Cu), iron (Fe), lead (Pb), molybdenum (Mo), Nickel (Ni),

selenium (Se), silver (Ag), thallium (Tl) and zinc (Zn)) were compared to five (5) times their normal

crustal abundance. Note mercury (Hg) is also a regulated metals parameter but was not analyzed

as part of the Round 1 and Round 2 testing programs.

The results of the multi-element analysis for the above CCME regulated metals are summarized

by lithological unit and mine component in Table 5, and complete results by sample are presented

in Table B.3 in Appendix B.  The bold numbers in the tables indicate values that are greater than

five (5) times the concentration in typical crustal rock.  For all of the lithologic units, As had mean

concentrations that exceeded five (5) times crustal concentrations. In addition, exceedances in

Ag, Cr, Mo, Pb, and Zn were also noted in a number of individual samples from the various

lithological units.

The reported detection limits were greater than the five (5) times crustal concentration values for

Cd, Se, and TI, and therefore the ML potential for these metals could not be assessed.

4.0 CONCLUSIONS

Based on the static ML/ARD test work completed to date, GEMTEC provides the following

conclusions:

 Ore and marginal ore should be treated as PAG.  Permanent subaqueous disposal is the

preferred ARD prevention option for long term storage of the ore tailings.  Design of the

marginal ore stockpiles should account for management of PAG rock to prevent any acid

generation, and potential poor quality drainage.
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 Waste rock is generally considered NAG.  However, there were a number of samples

within the dataset representing all the waste rock lithological units that were classified as

uncertain due to their low NPR and NNP values, and despite having associated low

sulphide contents (<0.4%) have the potential to generate acid where the corresponding

NP values are low. As such, without further testing, planning should account for

management of PAG rock within the waste dump to prevent any acid generation.

 Pit wall exposures are expected to be a mix of PAG and NAG rock, and management of

the drainage in and out of the pit will be required, at least during operations.  Given the

relatively short life of the deposit, post closure flooding will prevent any acid generation if

the flood level is expected to be at or near the crest.  If sufficient flooding to cover the

exposed PAG wall rock is not expected, long term drainage issues will need to be

addressed.

 ML potential is primarily for As, Ag, Cr, Mo, Pb, and Zn based on the observed enrichment

of these elements in the various lithological units.  Segregation and management of ARD

potential will result in a level of control of ML potential in the various pit rock materials as

well; although ML generation can also be associated with neutral conditions and other

weathering processes besides sulphide oxidation.

5.0 RECOMMENDATIONS FOR ADDITIONAL ML/ARD ASSESSMENT

 The test work completed to date is generally considered preliminary, and based on the

results it is anticipated that if the lithological units mined from the Godboro deposit are

exposed to weathering (oxygen and water) that at least a portion of the resulting drainage

effluent could be poor quality (low pH and high metals concentrations).  In the extreme

case, Anaconda may choose to treat all materials, including the waste rock, as PAG and

plan to employ appropriate engineered preventative measures (subaqueous disposal,

covers, etc.).  Alternatively, further ML/ARD sampling and testing can be carried out on

the rock material to better characterize and define the spatial distribution and volumes of

the PAG and NAG waste rock materials in the pit.  This additional work will determine the

complexity of the ML/ARD management requirements and determine if less rigorous and

costly measures can be employed to prevent poor quality effluent drainage from the open

pit and waste deposits during operations and post-closure.

 It is recommended that additional ML/ARD test work for the waste rock include kinetic

testing (e.g. humidity cell testing or other appropriate methods) to determine such kinetic

issues such as rates of reaction, time to onset of ARD and approximate length of time for

ARD generation, as well as leachate quality.

 Further, it is recommended that in conjunction with kinetic testing, mineralogical analysis

be completed for the Project’s lithological units to determine the major sulphide and silicate
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and carbonate minerals and their abundances. This mineralogical data is necessary to be

able to qualify rates and extent of acid producing and neutralizing reactions determined

through kinetic testing, and only indicated in a gross sense by the existing static test

analytical data.

 GEMTEC can work with Anaconda's geological staff and engineering staff to provide

additional recommendations for carrying out future sampling, testing and analysis

programs at Anaconda's request. To assist in sample selection, it is recommended that

the ABA test results from this sampling program be incorporated into the mine block

model. This will allow for better quantification of PAG and NAG rock materials, as well as

overall ML/ARD potential associated with the project, and highlight any lithologic and/or

mine component rock materials that require further spatial and geochemical

characterization as part of future sampling programs.

6.0 CLOSURE

We trust this preliminary report meets your present requirements. Should any additional

information be required, please do not hesitate to contact our office at your convenience.

Sincerely,

GEMTEC Limited

________________________________
Carolyn Anstey-Moore, M.Sc., M.A.Sc., P.Geo.
Senior Environmental Geoscientist
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