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Crandon Mining Company

7 N. BROWN ST., 3RD FLOOR Jerome D. Goodrich, Jr.
RHINELANDER, WI 54501-3161 PRESIDENT

December 13, 1995

Mr. Bill Tans

Wisconsin Department of Natural Resources
Bureau of Environmental Analysis and Review
P.O. Box 7921

Madison, WI 53707

Mr. David L. Ballman, Ecologist
U.S. Army Corps of Engineers
St. Paul District

190 Fifth Street East

St. Paul, MN 55101

Dear Mr. Tans and Mr. Ballman:
Re: Crandon Project - Waste Characterization Update Report

Crandon Mining Company (CMC) is pleased to submit the enclosed Waste Characterization Update
Repon for the Crandon Project. The report has been prepared to provide additional waste
characterization information to your agencies as the review of the Crandon Project moves forward.
The report presents data collected regarding the project’s waste characterization studies since the
submittal of the May, 1995 baseline condition section of the project’s Environmental Impact
Report. Also included are calculations regarding reaction rates and interpretations.

The report has been prepared on behalf of CMC by Foth & Van Dyke and Associates Inc,
Lawrence Consulting Ltd., and Thresher & Son, Inc. As noted on the attached distribution list,
CMC has distributed the document to appropriate state and federal agencies, to local officials, and
to various interested parties. It is our understanding that the Wisconsin Department of Natural
Resources (WDNR) and the U.S. Army Corps of Engineers (USCOE) will be responsible for
distribution of the document to their appropriate staff members.

If you or your staff have any questions regarding the interim report, please contact me at
(715) 365-1450.

Sincerely,

Jerome D. Goodrich, Jr.
President
Crandon Mining Company
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1 Introduction

Crandon Mining Company (CMC) is carrying out a laboratory test program to characterize the
behavior of waste rock and tailings materials which are to be disposed of under various modes of
deposition or to be used as construction materials within the Crandon Project area. The data
generated from the work also provides the information for use in establishing source terms for
the tailings management area and reflooded mine to evaluate the effectiveness of project design
from a groundwater protection perspective. This report provides a summary of the status of the
waste characterization program and includes a record of data obtained in the test program since
the issuance of the project’s Environmental Impact Report (EIR) in May, 1995 (Foth &

Van Dyke, 1995a).

Descriptions of the objectives and methods of the waste characterization tests have been
provided in the project’s Notification of Intent to Collect Data & Detailed Scope of Study (Foth &
Van Dyke, 1994) and in Section 3.5 of the EIR (Foth & Van Dyke, 1995a). Revisions to the
original methodologies used for testing were detailed in correspondence from CMC to Mr. Larry
Lynch of the Wisconsin Department of Natural Resources (WDNR) dated May 23, 1994,
September 30, 1994, February 9, 1995, and February 22, 1995 (CMC, 19%4a & b and 1995a & b).

Wastes to be produced during mining and milling operations will be mainly tailings and waste
rock, with smaller quantities of other materials. Tailings will comprise the largest quantity of
waste at a projected 44,000,000 tons. Tailings produced by milling and flotation will be classified .
into coarse and fine fractions. Coarse tailings will be used, either cemented or non-cemented, as
mine backfill. Fine tailings will be deposited in the tailings management arca (TMA). When
backfill is not required, whole (unclassified) tailings will be deposited in the TMA.

The estimated quantity of waste rock produced during underground development and mining
operations will be 700,000 to 1,050,000 tons, respectively. It is proposed to use rock that can be
demonstrated to be non-reactive (Type I) as construction aggregate, road base, and fill. Rock
that is shown to be potentially reactive (Type IT) will be used for interior embankments and
grading layers within the contained TMA. Approximately S0 percent of the waste rock produced
during mine operations will be placed in the mined-out stopes together with backfill tailings. The
waste rock placed in the backfilled stopes will represent approximately 3 percent of the total
backfilled stope volume.

Other wastes, including wastewater treatment solids and reclaim pond solids, will be produced in
relatively small quantities and will be placed in the TMA. An estimate of waste types and
quantities is further described in Section 4.1 of the Tailings Management Area Feasibility
Report/Plan of Operation (Foth & Van Dyke, 1995b).

The results of the acid-base accounting (ABA) and bulk chemical tests contained within this
report validate the method of forming, and the appropriateness of, the waste rock and tailings
composites, and confirm the presence of carbonate minerals in all waste rock and tailings
composites. These carbonate minerals account for the neutralization potential of the samples.
The carbonate minerals positively affect the kinetic tests by decreasing oxidation ettects and
increasing the time before which low pH conditions may occur in the waste rock and tailings.

MLD2\93C049\GBAPP\8747\10000 Waste Characterization Update Report - Crandon Project Foth & Van Dyke °* 1
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2 Objectives of Waste Characterization Tests

The behavior of the wastes generated during mine development and operations and the potential
impact they will have on the environment will depend on the characteristics of the various rock
units comprising the wastes and their methods and place of disposal. To establish this behavior a
waste characterization program for the Crandon Project was developed with the objective of
determining:

. Which waste rock can be classified as Type I for construction purposes outside of the
contained TMA and which waste rock will need to be placed in the TMA (Type II).

. How the fine and whole tailings will behave in the TMA.

. What the best engineering judgement and practical worst case water quality in the
TMA will be.

. What the behavior of cemented and non-cemented tailings used in backfill will be.

. What the best engineering judgement and practical worst case quality of water in the

reflooded mine will be at closure.

. If a waste rock classification system, described in literature by Brodie, et al. (1991),
can be used in the field to predict ABA values and waste leachability.

To address these issues, the following analyses and test procedures have been and/or are
currently being carried out on various samples of Crandon Project waste rock and tailings:

. Acid-base accounting tests to determine (a) the sulfur content to calculate the
potential of the waste to produce acid, and (b) the potential capacity of the waste to
neutralize acidic drainage.

. Kinetic leaching tests to determine the ability of the material to produce acidic
drainage and specifically to determine oxidation rates, neutralization rates, metal
leaching rates, and water quality as a function of time.

. Detailed multi-element analyses of the waste rock, tailings, and leachate.
. An assessment to determine radiological properties and if asbestiform minerals are
present.

. Waste rock classification (WRC).

It should be noted that the purpose of completing WRC evaluation work in addition to ABA and
kinetic testing is to determine if there is a good correlation between the WRC technique, and
ABA and waste leachability in order to determine if WRC could be considered as a technique
that could be used in the mine to assist in the segregation of waste rock into the Type I and
Type II categories.
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3 Scope of Report

In May of 1995 CMC issued the baseline conditions section of the Crandon Project EIR (Foth &
Van Dyke, 1995a) which contained the results of waste characterization work completed through
approximately the first quarter of 1995. Data presented in that report consisted of:

. The results of bulk chemistry testing of the composites being used in the Kinetic tests.

. Preliminary static test procedures using ABA data and WRC assessments for the
composites being used in the kinetic tests.

. Results of the kinetic tests through the first quarter of 1995.

. The results of radiological testing, testing for the presence of asbestiform minerals,
and EP Toxicity testing.

Since the first quarter of 1995 the following additional waste characterization data has been
collected:

. Waste rock ABA and bulk chemistry information to provide data to assess the
appropriateness of the compositing methodology used to prepare the master waste
rock composites.

. ABA evaluations of the tailings.

. Bulk chemical tests of the tailings to evaluate the variability within the tailings
composites.

. Waste rock and tailings kinetic test results.

Laboratory reports for selected data collected since the first quarter of 1995 are included in
Appendices 1, 2, and 3 of this report. A discussion of the ABA and bulk chemistry data
collected since the May submittal is included in this report along with a comparison of this data
to that reported in the May submittal. ABA and WRC data collected in 1994 but not included
in the May submittal is included in this report. In addition, the report contains a compilation of
all kinetic test data collected to date (Appendix 4) along with a preliminary interpretation of the
data. The report contains preliminary conclusions based on the work completed to date.

It should be noted that the purpose of this update report is to provide a status summary of waste
characterization work completed since the May submittal to allow the agencies to proceed with
their evaluation of the TMA design.
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4 Additional Waste Rock Static Test Results

Additional waste rock static tests performed since those reported in the May, 1995 EIR (Foth &
Van Dyke, 1995a) consist of ABA and bulk chemical analyses. The additional ABA and bulk
chemical tests were conducted to assess the appropriateness of the compositing methodology
used to prepare the master waste rock composites. These test results are discussed below. In
addition, a discussion of ABA test results and WRC evaluations completed in 1994, but not
included in the May, 1995 EIR is also presented below.

4.1 1994 Waste Rock ABA and WRC Test Work

An initial screening of the potential reactivity of a wide range of waste rock that could be
produced was conducted during the spring and summer of 1994. The purpose of the screening
was to determine 1) the widest range of ABA values that might be encountered; 2) the relative
chemical reactivity of waste rock samples by examining the sulfide mineral content and grain size
distribution coupled with the alkali mineral content and grain size distribution; and 3) if valid
waste rock composites could be prepared for kinetic testing based upon sulfide mineral content
alone. To accomplish the screening, diamond drill core that intercepted areas of potential
preproduction waste rock development were examined by a qualified geologist (Richard Céte of
Rio Algom) and categorized according to relative concentration of sulfide and alkali minerals
content (CMC, 1994b). Each core intercept, which ranged from about 25 to 200 feet in length,
was divided into large continuous areas of low, average and/or high sulfide mineral content.
Within each of these categories a 1-foot interval was identified as representative of each range of
sulfide mineral content. Upon completion of the core evaluation for sulfide mineral content, and
before sampling, the cores were examined by John E. Thresher, Jr. of Thresher & Son, Inc., and
Ken Markart of WDNR. With very few minor exceptions, both individuals concurred with the
Cote evaluation. Samples for ABA testing were then selected primarily from the highest sulfide
mineral concentrations within a core. Samples containing high sulfide mineral concentrations
were also collected from the Crandon Formation (the ore horizon) to expand the range of sulfide
mineral content in the data base.

Approximately 75 percent of the intervals chosen for evaluation and analysis were from the core
sections containing the highest relative sulfide mineral content, in some cases even if that interval
represented less than one percent of the entire core interval. No intervals containing the lowest
sulfide mineral concentration were chosen for evaluation and analysis. The sample selection was
not intended to be a statistical representation of the waste rock that might be encountered but,
as stated above, was to obtain data from a wide range of sulfide mineral content alone.

An explanation of the ABA terms used in this text and tables is included in Appendix 1.1, along
with a comparison of these terms to those used by Laketfield Research and by Chemex Labs.

The results of the ABA testing of the selected intervals are included in Appendix 1.2, and are
summarized in Tables 1 through 4 of Appendix 1.3. The resulting neutralization potential (NP)
and maximum potential acidity (AP) values for the samples are shown in Figure 1a. A few data
sets containing high AP and/or NP values were not plotted so that the scale of all the NP-AP
plots in Figure 1 would be the same. The results indicate that about one-quarter of the samples
have an NP/AP value of less than 1, thus indicating that they might be acid generating, which was
expected considering the fact that relatively high sulfide mineral content was emphasized in the
sampling. What was unexpected is that about two-thirds of the high sulfide mineral content
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samples would be classitied as potentially non-acid producing. These results indicated that there
are two apparently independent variables in the potential waste rock materials: 1) sulfide mineral
content; and 2) alkali mineral content. Since carbonate mineral-filled fractures were not
abundant, it was concluded that the alkali minerals, presumably carbonates, are dispersed in the
fine grain matrix of the rocks, and as such are not readily recognized.

Two conclusions were reached as a result of the 1994 ABA screening. The first conclusion was
that the sulfide mineral content, and sulfide mineral content variability, within the Mole Lake
Formation was greatest in an area within 100 feet of the contact with the Crandon Formation
(known as the hanging wall contact). This area will contain the drifts adjacent to the Crandon
Formation when the access drifts along the strike of the ore body are developed. It was
therefore decided to test the Mole Lake rocks within 100 feet of the Crandon Formation contact
separately from the rest of the Mole Lake rocks. As a matter of convenience, the Mole Lake
rocks within 100 feet of the hanging wall contact were categorized as the Lower Mole Lake
Formation while the rest of the Mole Lake rocks were categorized as the Upper Mole Lake
Formation (the terms lower and upper are used in the standard stratigraphic sense).

Secondly, it was concluded that sufficient testing of the oxidation and leachability (kinetic testing)
of the waste rock could be performed by preparing and testing a statistically representative
composite for each of the four (Skunk Lake, Rice Lake, Upper Mole Lake, and Lower Mole
Lake) geologic hanging wall formations. The method used to prepare the four "master” waste
rock composites has been described in Section 3.5.5.2.1 of the project’s EIR (Foth &

Van Dyke, 1995a).

During the spring and summer of 1994 work to evaluate the WRC potential of the waste rock
was also completed on the 1-foot interval core sections used for the ABA work described above.
Data and calculations regarding this work are included in Appendix 1. A second WRC
evaluation was completed in the fall of 1994 to evaluate the variation of properties in the master
waste rock composites. To accomplish this evaluation, continuous 30-foot core intervals were
randomly selected from the four hanging wall formations in areas expected to produce waste
rock. The randomly selected cores represent 10 percent of the core footage used to prepare the
master waste rock composites. The results of these evaluations are also presented in

Tables 1 through 4 of Appendix 1.3. The raw data is contained in Appendix 3.5-32 of the
project’s EIR (Foth & Van Dyke, 1995a).

4.2 1995 Waste Rock ABA Test Work

In 1995, parameter variability within the master waste rock composites was further tested using a
two level validation approach. For the first level, 46 core intervals that had been crushed,
bagged and stored in CMC’s Rhinelander core storage facility were analyzed for ABA and bulk
chemical values. This was the same core material used to create the master waste rock
composites. The second level of validation consisted of collecting 2-foot samples of continuous
core per 10-foot per core box in 13 of the 46 crushed core intervals. ABA and bulk chemical
tests were also performed on these 2-foot intervals to assess parameter variability within
individual crushed core intervals. A flow sheet showing the collection and processing of the core
used for all of the waste characterization tests is shown in Figure 2. The results of the additional
1995 waste rock ABA tests are included in Appendix 1.4. An ABA data summary, calculated
statistics, and a comparison to the master composite for each of the Skunk Lake, Rice Lake, and
Upper and Lower Mole lake formations are contained in Appendices 1.5 through 1.8.
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As seen by the data, calculations, and comparisons shown in Appendices 1.5 through 1.8, the
range of NP/AP values increases in the intervals from the Skunk Lake to the Rice Lake to the
Upper Mole Lake and Lower Mole Lake formations as would be expected from the proximity of
each formation to the Crandon Formation. As shown in Figure 1b, nearly all of the NP/AP
values are within the zone predicted to be non-acid generating, which is also the case for the
master composites shown in Figure 1c. The range of NP/AP values within the selected intervals
of all four formations, as shown in Figure 1b, is very limited and shows that variations within
each formation is on a scale greater than 30 feet, thereby suggesting that it is not likely that
major ABA changes would be expected in rock removed while developing, for instance, an
18-foot diameter drift. Two main conclusions are evident from the review of the two level ABA
validation results. The first is that the data validates the conclusion presented in the EIR that
oxidation of the master waste rock composites will not likely produce acidic leachate, a
conclusion supported by the current kinetic test data. The second conclusion is that the
statistical sample collected to prepare the master waste rock composites comprise a valid
representation of each formation.

4.3 1995 Waste Rock Bulk Chemistry Test Work

The bulk chemical composition of the two level validation waste rock samples discussed above
were determined in 1995. The results of the analyses are contained in Appendix 2. Among the
parameters analyzed is CO,, the presence of which in the samples would verify the presence of
carbonate mineral(s) within the waste rock. Carbonate minerals are the most likely source of the
neutralization potential previously measured in the samples. A preliminary review of the 1995
data shows the presence of CO, which indicates that carbonate minerals are present in the rock
and are responsible for the neutralization potential of the rock.
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5 Additional Tailings Static Test Results

ABA and bulk chemical composition testing of the fine and coarse tailings materials was also
conducted in 1995. (See Appendices 1 and 2 for raw laboratory data). Two sets of ABA
analyses were completed for comparative purposes by Lakefield Research and Chemex Labs,
respectively. The results of the ABA and bulk chemistry analyses are presented in Table 1.
Appendix 1.1 contains an explanation of the ABA units used in Table 1. It was found that the
tailings samples contained between 1.0-1.76 percent CO, (equivalent to about 2.5 percent
calcite), thus verifying the presence of a substance with a significant neutralizing potential. Even
though the tailings samples contain 24-30 percent sulfide sulfur, the presence of the carbonate
minerals will prevent the tailings from rapidly producing acidic leachate under strongly oxidizing
conditions.

The results also show that, although the tailings have a strong long term potential for acid
generation under exposed and unsaturated or partly saturated conditions, neutralization

potential (NP) values are significant and range from 21 to 35 kg of CaCO; equivalent per tonne.
The CO, analyses allow the calculation of the carbonate content of the tailings. For example, for

1.53 percent CO,:

100.1 (molecular weight of CaCO;)

CaCO, content = 1.53% (% CO,) =* -
44 (molecular weight of CO,)

= 3.48%

Therefore, the NP value based on CO, analysis = 3.48% = IT%%B kg/tonne = 34.8 kg/tonne

The range of NP values based on CO, analysis is, therefore, 23 to 40 kg/tonne.

The data shows the NP values based on CO, analysis correlate well with those determined using
the acid-base accounting procedure. This indicates that the NP from tailings is essentially all
from carbonate minerals and should provide adequate protective neutralization of oxidation
products that might be produced in exposed and free-draining tailings at the margins of the TMA
between deposition events in the same area.
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Table 1

1995 ABA and Bulk Chemical Data for the Tailings Composites

ABA Data
S N CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Composite Y % % kg/tonne  kg/tonne  kg/tonne  kg/tonne  kg/tonne AP SAP SAP pH
Fine
N 303 24.0 1.76 35 40 947 750 912 0.04 0.05 0.05 6.61
Tailings
Fine
e 311 30.0 1.3 26 30 972 938 -946 0.03 0.03 0.03 6.3
Tailings
Coarse 296 282 1.58 29 36 925 881 -896 0.03 0.03 0.04 5.59
Tailings
Coarse 284 284 1.0 21 23 888 888 -867 0.02 0.02 0.03 6.3
Tailings
Bulk Chemical Composition
Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Co,
Composite ~ mghkg  mghg mgkg mgkg mghkg mgke mghg mgkg mgkg  mgkg mgkg mgkg  mgkg  mgkg  mgkg mgkg mgkg mgkg mgkg mgkp  mgkg mgkg  mgkg %
'I":Iiil:\cgs' 18900 3,300 41 <S5 7260 57 95 <22 575 301,000 30 4675 11600 570 <55 933 <22 135 975 25 <22 <1l 6830 176
I‘“:ﬂ;‘;, 19.700 2950 12 <55 7280 56 91 <22 538 204000 25 4950 11900 575 <5.5 998 <22 129 930 28 <22 <1l 6000 158
'Results from Lakefield Research, Lakefield, Ontario. Prepared by: JET
‘Results from Chemex Labs. Vancouver. British Columbia. Checked by: DJL
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6 Additional Kinetic Test Data and Calculations

This section discusses detailed information concerning the physical dimensions of the composites
and test conditions not included in the project’s EIR (Foth & Van Dyke, 1995a), weekly
measured and analyzed data collected since the submission of the EIR (Foth &

Van Dyke, 1995a), and preliminary calculations based upon the kinetic test results.

6.1 Physical Test Dimensions and Conditions

The physical test dimensions and conditions for the composites used in the kinetic tests are
included in Appendix 3.1. The calculated sample volume, expanded surface area, porosity, pore
volume, and pore volumes leached through October 11, 1995 are included in Tables 2 and 3 for
the waste rock and tailings samples, respectively.

As seen in Table 2, the calculated pore volumes leached from the waste rock composites through
October 11, 1995 ranged from approximately 8 to 18, depending upon the size of the composite.
As shown in Table 3, the leached pore volumes calculated for the tailings composites vary from 2
to 47 depending upon the size of the composite, the grain size of the material and the conditions
under which the composite has been leached. The calculated pore volumes leached through the
TMA whole tailings and lime amended whole tailings composites, which have always been
leached83Xundsternating wet and dry (W/D) conditions, vary from 27 to 32. The calculated
pore volumes leached through the TMA fine and whole tailings composites which have been
leached under saturated, followed by alternating W/D conditions, vary from 27 to 47. The
calculated pore volumes leached through the backfill tailings composites which have been leached
under alternating W/D conditions, followed by saturated, conditions, vary from 2 to 12. Only
small quantities of leachate are removed from the saturated backfill samples most weeks for the
determination of pH, conductivity and temperature and the analysis of alkalinity. In addition,
the cemented backfill composites consist of fragments of cemented tailings which consequently
results in a high composite porosity.

6.2 Kinetic Test Results

Laboratory reports for the weekly laboratory measurements and alkalinity/acidity analyses for the
project’s kinetic tests are included in Appendix 3. A summary of this data and that for the
periodic metals and sulfate analyses completed since the first quarter of 1995, and pertinent
calculations are contained in Appendix 4.

6.2.1 Weekly Tests

The results of weekly tests of several composites are described in this section to illustrate the
trends being observed in the leachate data. The results of the weekly pH, conductivity, and
alkalinity data for the Upper Mole Lake master composite are shown in Figure 3. These results,
which are typical of each of the master waste rock composites, show that pH has remained steady
and near neutral. In addition, conductivity and alkalinity have declined during the testing,
indicating a decline in dissolved substances and neutralization potential.
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Table 2

Calculated Composite Volume, Exposed Surface Area, Porosity, Pore Volume, and Number of Pore
Volumes Leached for the Waste Rock Composites

Volume
Exposed Leachate
Sample Volume  Surface Area Porosity" Pore Volume Extracted? Pore Volumes
Composite (cm?) (cm?) (%) (cm?) (mL) Leached
skunk Lake 58,400 1.640 22 24,500 245,000 10
aster
Rice Lake 79,200 1,640 36 28,500 245,000 8.6
Master
Upper Mole Lake
Master 83,300 1,640 36 30,000 245,000 8.2
Lower Mole Lake
Master 50,000 1,640 38 19,000 245,000 13
Skunk Lake
High [S] 43,800 1,640 33 14,500 245,000 17
Rice Lake '
High [S] 45,800 1,640 29 13,300 245,000 18
Upper Mole Lake 47,900 1,640 35 16,800 245,000 15
High [S]
Lower Mole Lake 43.800 1,640 32 14,000 245,000 18
High [S]
! Assumes average particle density of 2.5 g/cm’. Prepared by: JET
24 800 mL deionized water per week (cycle) used to leach each composite, total volume through October 11, 1995. Checked by: SGL
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Table 3

Calculated Composite Volume, Exposed Surface Area, Porosity, Pore Volume, and Number of Pore Volumes Leached for
the Tailings Composites

Sample Exposed Volume Leachate
Volume Surface Area Porosity* Pore Volume Extracted’ Pore Volumes
Composite (cm?) (cm?) (%) (cm?) (mL) Leached
TMA Fine Tailings' 11,800 1,680 53 6,250 168,000 27
TMA Whole Tailings' 10,400 1,730 34 3,540 168,000 47
TMA Whole Tailings’ 16,700 1,730 45 7,520 245,000 32
TMA Lime Amended Whole 5 1,800 46 8,920 245,000 27
Tailings
Backfill Coarse Tailings® 8,070 611 70 5,650 56,800 10
Backfill Cemented Coarse 34 g 611 80 31,100 61,800 20
Tailings
Backfill Whole Tailings® 6,970 611 69 4,810 56,800 12
Backfill Cemented Whole 38,900 611 80 31,100 62,500 2.0
Tailings

'Leached under saturated, followed by alternating W/D, conditions.
’Leached under alternating W/D conditions.

*Leached under alternating W/D, followed by saturated, conditions.
‘Assumes average particle density of 3.3 g/cm’.

°4,800 ml. deionized water per W/D cycle used to leach each composite, most saturated leachings extracted lower volumes, total volume through
October 11, 1995.

Prepared by: JET
Checked by: SGL
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The results of the weekly pH, conductivity, and alkalinity/acidity data for the Upper Mole Lake
high-sulfur composite are shown in Figure 4. These results, which are similar to those of the
Rice Lake high-sulfur composite, show the initial pH values were near neutral and thereafter
progressively declined to values less than 3. When pH had declined to about 3, conductivity and
acidity values began to increase indicating that biotic oxidation became active at this point.

The pH measured in the Lower Mole Lake high-sulfur leachate has always been below 4.
During the testing, the pH values have declined to less than 3. When the pH became less than
approximately 3, conductivity and acidity values increased similar to the trends noted in the
Upper Mole Lake and Rice Lake high-sulfur composites.

The pH, conductivity, and alkalinity measured in the leachate collected from the Skunk Lake
high-sulfur composite show trends similar to the master waste rock composites. It is expected
that pH will eventually become strongly acidic in this composite and that conductivity and
alkalinity trends similar to the other high-sulfur composites will be observed.

The results of the weekly pH, conductivity, and alkalinity/acidity data for the TMA fine tailings
composite are shown in Figure 5. This composite was reacted under saturated conditions for the
first 17 weeks of the test. after which it has been subjected to leaching under alternating

wet/dry (W/D) conditions. The pH of the leachate was found to be near neutral under saturated
conditions. Under alternating W/D conditions, the leachate pH declined to about 4 where it
remained for about 16 weeks. After week 44 the pH increased to near neutral values where it
has remained. Conductivity values have steadily declined during the testing. Alkalinity and
acidity values have varied with pH during the testing. It is expected that the leachate from this
composite will become strongly acidic when the remaining neutralization potential has been
consumed.

The results of the weekly pH, conductivity, and alkalinity data for the TMA whole tailings
composite are shown in Figure 6. This composite has been subjected to testing similar to the
TMA fine tailings composite. The results strongly contrast with those of the TMA fine tailings
composite. For the whole tailings composite, pH has remained near neutral, and conductivity
and alkalinity values have declined. It is also expected that the pH in this composite will become
strongly acidic when the remaining neutralization potential has been consumed.

6.2.2 Calculations and Overall Trend Analyses

Preliminary trend analyses of the kinetic test data have been calculated through June 6, 1995,
and July 25, 1995, for the waste rock and tailings composites, respectively. Tabulated data and
trend analyses are presented in Appendix 4 in a series of tables for each composite. These tables
include: sample characterization: parameters measured weekly; leachate analyses; cumulative
mass tlux; cumulative metal extractions; metal extraction rates; and, oxidation and neutralization
results. The methods of calculating the trends are included in Appendix 4.1. Summaries of the
preliminary calculations are discussed below for the major composite groups.

6.2.2.1 TMA Tailings

A summary of the results for TMA tailings tests is included in Table 4.
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Table 4

Summary of Kinetic Leaching Test Data for TMA Tailings

Depletion Depletion Rate
% m eek
(%) (me/kgivecl) Alkalinity Metals
Tailings S NP S NP pH (mg/L as CaCOy) Water Quality Extraction
Whole 04 16.0 102 138 6.9 51 Elevated Mn 17% Mn,
and Zn others low
Fine 09 69 185 91 3.7 15 Elevated Mn 8% Mn, Zn,
and Zn others low

Prepared by: RWL
Checked by: JET

Oxidation of sulfide in both fine and whole tailings is proceeding, resulting in NP depletions

of 16 and 6.9 percent for whole and fine tailings, respectively. Oxidation rates are, however,
declining in both tests. After 23 pore volumes, in the test on whole tailings, pH is still at 6.9
whereas pH has dropped to 3.7 in the test on fine tailings. In both cases, leachates contain
elevated manganese and zinc concentrations. All other metals of concern are in low ,
concentration. A review of the data shows that water quality is similar in both tests despite the
lower pH in the fine tailings. The quantities of metals extracted are low except for manganese
and zinc.

At current NP depletion rates, the time required to deplete NP to 50 percent of the original
value can be calculated as follows, using whole tailings as an example. Fifty percent is used in
this and all other calculations for other tailings and waste rock as a more conservative estimate
of the available NP. In tailings, however, higher availability of NP might be the case as a result
of (a) the slow rates of water transport, giving greater time for reaction of the neutralizing
minerals with acidic leachate, and (b) the fine particle size of the material.

The following calculations of the time for 50 percent oxidation are for exposed tailings ina
strongly oxidizing environment.

From Table 4, NP depletion for whole tailings = 16.0% and NP depletion rate = 138 mg/kg/week.

From data in Table 1, NP of whole tailings = 28.3 kg/tonne'

0.16 = 28.3 kg/tonne

1,000,000 mg/kg = 4,528 m
7,000 kg/tonne gke gke

NP depleted to date =

'Based on the average of the two laboratory values for fine and coarse tailings proportioned
as whole tailings consisting of 60% and 40% fine and coarse tailings, respectively.
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50% percent of the NP of the tailings =

Therefore, time to 50% depletion in whole tailings =

0.5 = 28.3 kg/tonne

1,000 kg/tonne

(14,150 - 4,528) mg/kg

« 1,000,000 mgkg = 14,150 mg/kg

lyear _q34 years

138 mg/kg/week

52 weeks

For the fine tailings, the time required for 50 percent NP depletion is calculated to be

approximately three years. Although it has
potentially strongly acid generating in the long term,

been concluded that both tailings samples are
the time for onset of strong acidity and

corresponding high metal loadings will be longer than the two months in which the surface of the
tailings will be potentially exposed in the TMA before being covered with fresh tailings. It

should be noted that the tests are being co

nducted under conditions which are very conducive to

oxidation. In actual operation, tailings will be either saturated or partially saturated and pore
water will be alkaline as a result of the pH of the discharged process water. Under actual
conditions, therefore, the rate of NP depletion is expected to be significantly lower.

6.2.2.2

Whole Tailings and Lime-Amended Whole Tailings

A summary of the results for tests on whole tailings, with and without lime amendment, that
have always been leached under W/D conditions, is provided in Table 5.

Table 5

Summary of Kinetic Leaching Test Data for Whole Tailings (Wet/Dry Cycles)

Depletion Depletion Rate Alkalini
% m eek ity
(%) (mg/kg/weck) (mg/L as Metals
Tailings S NP S pH CaCO,) Water Quality Extraction
Whole 04 13.0 91 6.4 20 Elevated Mn, Zn 5% Mn,
and Pb others low
Lime- 003 22 18 7.7 24 low concentrations Very low

amended

of metals

Prepared by: RWL
Checked by: JET

The results for whole tailings without lime amendment are essentially the same as shown for the
whole tailings in Table 4 and as described above. Lead concentrations are elevated in the

leachate in addition to manganese and zinc.

With the lime amendment, oxidation rates are lower than for the whole tailings without lime
resulting from the higher pH in the pore water and, therefore, NP depletion rates are also lower.
Depletion rates are, however, dropping steadily. Therefore, the actual time required for
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depletion is expected to be significantly longer than if calculated based on the current depletion
rate. Metal extractions and concentrations of metals in leachates from the test on lime-amended

tailings are low.

6.2.2.3 Backfill Tailings

A summary of the results for tests to evaluate the leaching behavior of cemented and
non-cemented tailings for backfill is provided in Table 6.

Table 6

Summary of Kinetic Leaching Test Data for Backfill Tailings

Depletion Depletion Rate Alkalini
% m eek mty
(*) (mg/kg/weck) (mg/L as Metals
Tailings S NP S NP pH CaCO;) Water Quality Extraction
Whole 04 105 30.9 37.6 6.4 63 Elevated Mn and Low
Zn
Coarse 05 146 20.7 25.9 6.8 90 Elevated Mn and Low
Zn
Cemented 0.4 9.4 415 44.1 8.4 6 low concentrations Very low
Whole of metals
Cemented 0.5 4.8 10.0 202 10.8 320 low concentrations Very Low
Coarse of metals

Prepared by: RWL
Checked by: JET

For tests on backfill tailings, sulfide oxidation rates and NP depletion rates are lower than for
other tests on tailings due to the fact that most of the testing has been under submerged
conditions. In all cases, over half of the sulfide oxidation, NP depletion and the leaching of most
metals were achieved in the initial four to six cycles due to the initial testing under wet/dry
conditions. For some metals, for example, copper and zinc, concentrations have been reduced
under saturated conditions, resulting in negative mass fluxes. In all cases, NP depletion rates are
declining from initial relatively high rates and predicted times to depletion are expected to
increase as testing continues.

Leachates from uncemented tailings contain elevated manganese and zinc concentrations. For
tests on cemented tailings, very low concentrations of all metals are observed. For tests on
cemented tailings, the pH of leachates remain in the alkaline range with values of 8.4 and 10.8
for whole and coarse tailings, respectively.

6.2.2.4  Waste Rock Master Composites

A summary of the results for tests on the waste rock master composites is provided in Table 7.
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Table 7

Summary of Kinetic Leaching Test Data for
Waste Rock Master Composites

Depletion Depletion Rate Alkalini
% mg/kg/week ity

High-Sulfur (%) ( ) (mg/L as Metals

Composite S NP S NP pH CaCO,) Water Quality Extraction

Skunk Lake 1.5 9.4 1.4 2.3 7.1 14 low concentrations very low
of metals

Rice Lake 14 7.8 0.4 2.6 8.1 70 low concentrations very low
of metals

Upper Mole 1.1 0.2 0.5 29 8.2 73 low concentrations very low

Lake of metals

Lower Mole 0.6 0.4 1.1 4.5 8.0 62 low concentrations very low

Lake of metals

Prepared by: RWL
Checked by: JET

In all four tests to date, leachates remain neutral to slightly alkaline with alkalinities ranging
from 14 mg/L (Skunk Lake) to 73 mg/L (Upper Mole Lake). Concentrations of metals and their
corresponding percentage extractions are low for all leachates.

Due to the low sulfur contents, sulfate production rates remain very low, with Skunk Lake the
highest at 2.3 mg/kg/week of sulfate. In all cases, rates of oxidation are declining steadily and it
could be postulated that the leaching of already-soluble sulfates in the composites contributed
significantly to the relatively higher rates in the early stages of testing. NP depletion rates are
correspondingly low and also declining.

With the observed decreasing oxidation and depletion rates, predictions of the times to

50 percent depletion are expected to increase as testing continues. Furthermore, it is possible
that, due to the very low sulfur contents, further testing will indicate that sulfur oxidation will
slow to insignificant rates.

6.2.2.5  High-Sulfur Waste Rock Composites

A summary of the results for tests on the high-sulfur waste rock composites is provided in
Table 8.
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Table 8

Summary of Kinetic Leaching Test Data for

High-Sulfur Waste Rock Composites

Depletion

Depletion Rate

% m eek Alkalinity

High-Sulfur (%) (mg/kgiweek) (mg/L as Metals

Composite S NP S NP pH CaCOs) Water Quality  Extraction

Skunk Lake 03 39 124 140 713 17 Elevated Mn Low
and Zn

Rice Lake 09 972 388 143 27 450 CoEle"a‘e‘.j Low

ncentrations

Upper Mole Elevated

Lake 06 114 24.7 23.7 29 62 Concentrations Low

Lower Mole Elevated

Lake 22 123 68.6 65.4 3.3 140 Concentrations Low

Prepared by: RWL

Checked by: JET

In three of the four tests in June of 1995 (Rice Lake, Upper Mole Lake, and Lower Mole Lake),
acidic leachates were being produced with pH values of 2.7, 2.9, and 3.3, respectively. Elevated
concentrations are observed for many metals analyzed although overall metal extractions are low.
In the case of Rice Lake, the NP depletion value can be calculated to be 97 percent. For the
Mole Lake composites, however, calculated NP values are only 11.4 and 12.3 percent despite the
acidic leachates being produced. Low apparent neutralization availability is not unusual in
laboratory tests on waste rock due to the very short leachate path length in a test cell or column
which does not allow time for the relatively rapid downward moving acidic drainage to be
neutralized. In practice, higher utilization of NP may occur.

The Skunk Lake composite has not yet produced acidic drainage despite high potential and the
current leachate pH is about 7.3. Oxidation rates are significantly lower for this composite
compared with those for the Rice Lake, Upper Mole Lake, and Lower Mole Lake composites.
Oxidation and NP depletion rates are, however, increasing which would result in a shorter
predicted time for NP depletion. Only elevated manganese and zinc concentrations are observed

in leachates from this composite.
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7 Conclusions

Static tests and Kinetic leaching tests have been completed, or are continuing, on tailings and
waste rock materials from the Crandon Project to evaluate the behavior of the materials under
simulated disposal conditions. The principal conclusions that can be drawn from the results to
date are as follows:

1. Carbonate minerals are present in all waste rock and tailings composites and account for the
neutralization potential of those materials. These data support the identical conclusions
previously reported that were based upon total carbon analyses.

2. The variability in ABA and bulk chemical values within each formation, and within large
intervals within each formation, is related to the proximity of the formation to the Crandon
Formation. The Lower Mole Lake Formation, which is next to the Crandon Formation, has
the highest ABA and bulk chemical variabilities of the four formations. Overall, however,
the parameter variabilities are small and demonstrate the appropriateness of using
statistically prepared composites to characterize the waste rock.

3. In an unprotected environment, whole and fine tailings tested under free-draining, wet/dry
leach cycles are predicted to be acid generating in the long term. However, the rates of
oxidation and NP depletion are such that it can be further predicted that protective
neutralization will be provided for a time period well in excess of that in which some tailings
will be exposed under the proposed disposal schedule of the TMA. In actual practice, the
saturated and partially saturated conditions of the TMA will result in longer periods of
protection before acidic drainage is formed.

4. Tests on tailings under saturated conditions to evaluate mine backfill are producing reduced
oxidation rates compared with tests under free-draining conditions. Oxidation rates and NP
depletion rates are declining.

5. Leachates from the testing of the waste rock master composites remain neutral to slightly
alkaline. In all cases oxidation rates and NP depletion rates are very low. Rates of oxidation
and NP depletion are declining.

6. Three of the four high-sulfur waste rock composites are producing acidic leachates with
corresponding elevated metal concentrations. It is expected that the fourth composite
(Skunk Lake) will produce acidic leachate within one further year of testing.

7. The data collected from the current waste characterization work, in conjunction with that
collected through 1982 waste characterization work completed by the Colorado School of
Mines Research Institute (CSMRI, 1982) is suitable for use in predicting the water quality in
the TMA and in the reflooded mine. Further discussion regarding the derivation of the
TMA source term can be found in Appendix N-2 of the May, 1995, Tailings Management
Area Feasibility Report/Plan of Operation (Foth & Van Dyke, 1995b).
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Appendix 1

Data Regarding Samples Used in the Waste Characterization Studies to

Appendix 1.1
Appendix 1.2

Appendix 1.3

Appendix 1.4
Appendix 1.5
Appendix 1.6
Appendix 1.7
Appendix 1.8

Appendix 1.9

Determine ABA and WRC Values

Explanation of ABA Units
Lakefield Research 1994 ABA Data

Summary of 1994 ABA Determinations and WRC Values for the
Initial Investigation

Chemex 1995 ABA Data and Lakefield Research 1995 ABA Data

Skunk Lake Formation 1995 ABA Determinations

‘Rice Lake Formation 1995 ABA Determinations

Upper Mole Lake Formation 1995 ABA Determinations
Lower Mole Lake Formation 1995 ABA Determinations

1994 Waste Rock Classification (WRC) Evaluations
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Appendix 1.1

Explanation of ABA Units
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Appendix 1.1

Explanation of ABA Units Used in the Text and Appendix Tables, and a Comparison of These Terms With
Those Used by Lakefield Research and Chemex Labs

Text and Appendix Tables Lakefield Research Chemex Labs
S (total sulfur content) S S (total)

S* (sulfide sulfur content) S= S (sulfide)
CO, (carbon dioxide content) not used CO, (inorg.)
NP (total neutralization potential) NP not used
NP-CO, (neutralization potential due to not used Mod Neu Potent.
carbonate minerals)

AP (total acid production potential) MPA (maximum potential acidity) not used
SAP (acid production potential due to not used Mod. Ma Acid
sulfide mineral content)

Net NP (net neutralization potential) CNNP (common net neutralization Net Neu Potent
(Net NP = NP - AP) potential) (equal to NP-CO, minus SAP)
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Appendix 1.2

Lakefield Research 1994 ABA Data
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Revisions to Lakefield Research Sample ID Nos.

Lakefield Research Data Core Intervals Described and Sampled
#9 H21: 1127-1128 should read H21: 1527-1528

#38 HI8: 884-885 should read H98: 844-845

#64  H154: 1681-1682 should read H155: 1661-1662

#89  H160: 2481-2482 should read H160: 2421-2422

These revisions are required to correct the mislabeling of the collected samples
submitted for analysis. The correct intervals in all cases are those shown in the
WRC data included in Appendix 1.9.
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO
Phone : 705-652-2000 - FAX : 705-652-6365

Crandon Mining Company
7 N. Brown St., 3rd Fir.
Rhinelander, WI, 54501-3161 - U.S.A.

Lakefield, August 30, 1994
August 30, 1994

Date Rec.

LR. Ref. : JUN7302.C94
attn : K. W. Collison Reference : ---
F: (715)365-1457 project  : 9446241
CERTIFICATE OF ANALYSIS
No. Sample ID C N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S S= Paste pH
HCL mL added mL  consumed * * * % % units
1 H6 775-776 1.0499 0.0934 40 21.25 17.69 41.3 4.06 37.2 10.2 0.13 0.12 8.77
e 2 H9 139-140 1.0499 0.0934 40 37.10 1.049 2.449 53.4 -50.95 0.05 1.1 1.7 8.27
3 H9 159-160 1.0499 0.0934 40 37.25 0.8912 2.081 281.3 -279.21 0.01 9.11 9.1 6.77
4 H9 339-340 1.0499 0.0934 40 36.40 1.784 4.166 0.63 3.54 6.61 0.02 0.02 8.69
5 H9 380-381 0.9627 0.5119 40 40.30 1.203 15.4 0.31 15.1 49.7 0.01 0.01 8.50
6 H16 2325-2326 0.9270 0.5099 40 38.60 4.218 53.8 0.94 52.9 57.2 0.03 0.02 9.09
7 H20 707-708 1.0499 0.0934 40 19.70 19.32 45.1 101.3 -56.20 0.45 3.24 2.73 8.19
8 H21 1122-1123 1.0499 0.0934 40 28.60 9.973 23.3 87.5 -64.20 0.27 2.80 2.44 8.69
9 H21 1127-1128 0.9270 0.5099 40 29.20 12.93 164.8 0.31 164.5 531.6 0.01 0.01 9.10
10 H21 1647-1648 1.0499 0.0934 40 28.00 10.60 24.8 11.3 13.5 2.19 0.36 0.36 8.81
11 H21 1754-1755 0.9270 0.5099 40 28.05 14.00 178.5 169.7 8.80 1.05 5.43 5.37 8.93
12 H23 974-975 1.0499 0.0934 40 32.90 5.458 12.7 10.0 2.70 1.27 0.32 0.32 8.75
13 H23 1456-1457 0.9270 0.5099 40 36.15 6.489 82.7 3.13 79.6 26.4 0.10 0.10 8.63
14 H231492.5-1495.5 1.0499 0.0934 40 25.50 13.23 30.9 1012.5 -981.60 0.03 33.3 33.3 7.05
15 H24 1028-1029 1.0499 0.0934 40 35.35 2.886 6.739 3.13 3.61 2.15 0.10 0.10 8.79
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited

P.0. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2000 -

FAX : 705-652-6365

JUN7302.C94
No. Sample 1D [ N HCL added NaOH  HCL (mL) NP MPA CNNP NP/MPA S §= Paste pH
HCL mL  added mL  consumed * * * % % units
16 H24 1132-1133 1.0499 0.0934 40 32.60 5.773 13.5 0.94 12.6 14.4 0.03 0.03 8.79
17 H35 2315-2316 0.9270 0.5099 40 34.20 8.297 105.8 2.50 103.3 42.3 0.08 0.08 8.74
18 H35 2373-2373.5 0.9319 0.5099 80 73.70 11.32 144.3  956.3 -812.00 0.15 29.7 29.7 8.83
19 H37 2184-2185 0.9270 0.5099 40 38.30 4.496 57.3 5.94 51.4 9.65 0.19 0.19 8.88
20 H42 2235-2236 0.9270 0.5099 40 37.30 5.423 69.1 41.6 27.5 1.66 1.33 0.94 8.98
21 H44 329-330 1.0499 0.0934 40 36.55 1.626 3.797 1.56 2.24 2.43 0.05 0.04 8.79
22 H44 555-556 1.0499 0.0934 40 37.05 1.101 2.571 0.63 1.94 4.08 0.02 0.02 8.88
23 H44 883-884 1.0499 0.0934 40 31.10 7.348 17.2 0.63 16.6 27.3 0.02 0.02 8.82
. 24 H45 1767-1768 1.0499 0.0934 40 33.85 4.461 10.4 1.25 9.15 8.32 0.04 0.04 9.22
25 H46 1834-1835 0.9270 0.5099 40 39.30 3.569 45.5 0.63 44.9 72.2 0.02 0.02 9.47
26 H46 2009-2010 0.9319 0.5099 80 76.60 8.616 109.8 . 25.0 84.8 4.39 0.80 0.80 9.07
27 H46 2295-2296 0.9270 0.5099 40 35.95 6.674 85.1 63.8 21.3 1.33 2.04 2.04 8.78
28 H68 1971-1972 1.0499 0.0934 40 27.50 11.13 26.0 0.94 25.1 27.7 0.03 0.03 8.82
29 H73 1549-1550 1.0499 0.0934 40 31.15 7.296 17.0 21.9 -4.90 0.78 0.70 0.70 8.72
30 W73 1581.5-1582 1.0499 0.0934 40 18.30 20.79 48.5 156.9 -108.40 0.31 5.10 5.10 8.28
31 H74 352-353 1.0499 0.0934 40 36.50 1.679 3.920 0.63 3.29 6.22 0.02 0.01 8.51
32 W74 S70-571 1.0499 0.0934 40 36.20 1.994 4.656 0.00 4.66 15.0 0.01 0.01 8.97
33 HBS 836-837 0.9270 0.5099 40 17.85 23.45 298.9 4.38 294.5 68.2 0.14 0.14 8.38
34 H91 949-950 1.0485 0.0934 40 34.38 3.953 9.230 115.9 -106.67 0.08 3.79 3.79 7.19
35 H92 725-726 1.0485 0.0934 40 36.41 1.824 4.259 90.3 -86.04 0.05 2.95 2.95 6.38
36 H92 734-735 1.0485 0.0934 40 34.58 3.743 8.740 1.25 7.49 6.99 0.04 0.03 8.12
37 H98 556-557 1.0485 0.0934 40 36.05 2.202 5.142 0.63 4.51 8.16 0.02 0.02 8.49
38 H98 884-885 1.0485 0.0934 40 34.74 3.575 8.348 0.31 8.04 26.9 0.01 0.01 8.59
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited

P.0. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2000 -

FAX : 705-652-6365

JUN7302.C94
No. Sample ID c N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S §= Paste pH
HCL mL  added mL  consumed * * * 3 % units
39 H98 1304-1305 1.0485 0.0934 40 18.40 20.71 48.4 12.2 36.2 3.97 0.39 0.37 8.73
40 H128 2112-2113 0.9324 0.5099 40 38.45 4.149 52.9 70.6 -17.70 0.75 2.26 2.26 8.33
41 H128 2312-2312.5 1.0485 0.0934 40 35.20 3.093 7.222 350.0 -342.77 0.02 1.2 10.4 7.19
42 H131 579-579.5 0.9324 0.5099 40 34.50 7.832 99.8 55.6 44.2 1.79 1.78 1.40 8.53
43 H131 1168-1169 1.0485 0.0934 40 30.94 7.559 17.7 0.31 17.4 57.1 0.01 0.01 8.72
44  H131 1207-1208 0.9270 0.5099 40 40.60 2.364 30.1 197.5 -167.40 0.15 6.32 6.32 8.32
45 H131 1234-1235 1.0485 0.0934 40 34.03 4.320 10.1 109.4 -99.30 0.09 3.50 3.27 7.82
46 H131 1302-1303 0.9270 0.5099 40 42.10 0.9733 12.4 6.88 5.52 1.80 0.22 0.22 8.73
. 47 H131 1346-1347 0.9270 0.5099 40 41.95 1.112 14.2 47.2 -33.00 0.30 1.51 1.35 8.88
48 H131 1469-1470 0.9270 0.5099 40 38.80 4.032 51.4 18.8 32.6 2.73 0.60 0.60 8.26
49 H132 1133-1133.5 0.9270 0.5099 40 39.90 3.013 38.4 337.5 -299.10 0.1 10.8 10.8 7.32
S0 H132 1139-1140 0.9270 0.5099 40 38.95 3.893 49.6 18.4 31.2 2.70 0.61 0.61 7.62
S1 H133 1224-1225 0.9270 0.5099 40 38.61 4.209 53.7 5.31 48.4 10.1 0.17 0.16 8.19
52 H133 1297.5-1298 0.9324 0.5099 40 39.80 2.890 36.8 187.2 -150.40 0.20 5.99 5.69 7.61
53 H138 1797-1798 1.0485 0.0934 40 32.45 5.976 14.0 7.50 6.50 1.87 0.24 0.14 7.77
54 H140 2361-2369 0.9324 0.5099 40 40.20 2.518 32.1 14.7 17.4 2.18 0.47 0.43 8.64
55 H142 714-715 1.0485 0.0934 40 36.89 1.321 3.085 0.31 2.78 9.95 0.01 0.01 8.54
56 H142 791-793 1.0485 0.0934 40 34.63 3.690 8.616 123.1 -114.48 0.07 3.94 3.94 7.70
57 H143 748-749 1.0485 0.0934 40 35.42 2.862 6.683 38.4 -31.7 0.17 1.23 1.23 8.25
58 H143 1110-1111 0.9324 0.5099 40 42.45 0.4196 5.349 222.8 -217.45 0.02 7.13 6.96 7.26
59 H143 1128.5-1129 0.9270 0.5099 40 41.60 1.437 18.3 224.4 -206.10 0.08 7.18 7.18 7.67
60 H144 722-723 0.9259 0.5099 80 66.20 18.71 238.5 9.06 229.4 26.3 0.32 0.31 8.12
61 H149 1119-1120 0.9270 0.5099 40 42.10 0.9733 12.4 0.94 1.5 13.2 0.03 0.03 8.78
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited

P.0O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2000

FAX : 705-652-6365

JUN7302.C94
No. Sample ID c N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S S=  Paste pH
HCL mL added mL  consumed * * *> % % units
62 H149 1641-1642 0.9324 0.5099 40 38.70 3.916 49.9 2.81 47.1 17.8 0.09 0.09 8.80
63 H154 1595-1596 0.9270 0.5099 40 37.55 5.191 66.2 10.0 56.2 6.62 0.32 0.32 9.06
64 H154 1681-1682 1.0485 0.0934 40 29.70 8.860 20.7 283.1 -262.40 0.07 9.06 9.06 7.67
65 H155 130-131 1.0485 0.0934 40 35.05 3.250 7.589 0.63 6.96 12.0 0.02 0.02 8.45
66 H155 305-306 1.0485 0.0934 40 35.35 2.936 6.856 1.88 4.98 3.65 0.06 0.06 8.34
67 H155 349-350 1.0485 0.0934 40 37.10 1.101 2.57M 39.7 -37.12 0.06 1.27 1.21 6.85
68 H155 492-493 1.0490 0.0934 40 36.50 1.71 3.995 0.31 4.00 12.9 0.01 0.01 7.96
69 H155 627-628 1.0490 0.0934 40 36.35 1.869 4.364 0.31 4.05 14.1 0.01 0.01 7.73
70 H155 756-757 1.0490 0.0934 40 36.07 2.163 5.051 0.31 4.74 16.3 0.01 0.01 8.13
o 71 H155 893-894 1.0490 0.0934 40 31.31 7.156 16.7 6.88 9.82 2.43 0.22 0.22 8.04
72 H155 1053-1054 1.0490 0.0934 40 35.10 3.180 7.425 0.31 7.12 24.0 0.01 0.01 8.78
73 H155 1194-1195 1.0490 0.0934 40 31.00 7.481 17.5 ©0.31 17.2 56.5 0.01 0.01 8.18
74 H155 1274-1275 0.9281 0.5099 40 41.05 1.901 24.2 15.3 8.90 1.58 0.49 0.49 8.44
75 H155 1342-1342 0.9281 0.5099 40 41.80 1.205 15.4 0.94 14.5 16.4 0.03 0.02 8.51
76 H155 1509-1510 0.9281 0.5099 40 40.10 2.783 35.5 0.63 34.9 56.3 0.02 0.02 9.24
77 H155 1549-1550 0.9335 0.5099 80 76.70 8.401 107.1 164.1 -57.00 0.65 5.25 5.25 8.03
78 H155 1582-1583 0.9281 0.5099 40 36.05 6.542 83.4 30.3 53.1 2.75 0.97 0.97 8.45
79 H155 1661-1662 0.9335 0.5099 80 75.60 9.427 120.2 160.0 -39.80 0.75 5.12 4.91 8.08
80 H155 1808-1809 0.9335 0.5099 80 78.00 7.187 91.6 0.63 91.0 145.4 0.02 0.02 9.21
81 H155 1962-1963 0.9335 0.5099 80 79.25 6.020 76.7 54.7 22.0 1.40 1.75 1.75 8.32
82 K155 2089-2090 1.0490 0.0934 40 31.40 7.061 16.5 2.19 14.3 7.53 0.07 0.07 9.02
83 H155 2241-2242 0.9281 0.5099 40 36.90 5.753 73.3 1.25 72.1 58.6 0.04 0.04 8.80
84 H155 2248-2249 1.0490 0.0934 40 26.20 12.52 29.2 0.63 28.6 46.3 0.02 0.02 9.02
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited

P.0. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2000 -

-

FAX : 705-652-6365

JUN7302.C94
No. Sample ID c N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S S=  Paste pH
HCL mL  added mL  consumed * * * % % units
85 H159 1767-1768 0.9335 0.5099 80 76.70 8.401 107.1 9.69 97.4 1.1 0.31 0.31 9.10
86 H159 1917-1918 0.9335 0.5099 80 79.95 5.367 68.4 1031.3 -962.90 0.07 34.1 33.9 7.90
87 H160 2020-2021 0.9281 0.5099 40 34.85 7.656 97.6 0.94 96.7 103.8 0.03 0.03 8.81
88 H160 2434-2435 0.9281 0.5099 40 38.15 4.593 58.5 32.2 26.3 1.82 1.03 1.00 8.42
89 H160 2481-2482 1.0490 0.0934 40 24.50 14.30 33.4 35.6 -2.20 0.94 1.14 1.14 9.19
90 H163 1782-1783 0.9281 0.5099 40 39.65 3.201 40.8 0.63 40.2 64.8 0.02 0.02 8.56
91 H163 1835-1836 0.9335 0.5099 80 77.85 7.327 93.4 54.4 39.0 1.72 1.74 1.57 8.7
92 H163 1874-1875 0.9335 0.5099 80 76.10 8.961 114.2 1.25 113.0 91.4 0.04 0.03 8.83
93 H165 2289-2290 0.9281 0.5099 40 36.90 5.753 73.3 12.2 61.1 6.01 0.39 0.37 8.85
94 H172 1093-1094 1.0490 0.0934 40 36.56 1.649 3.850 0.31 3.54 12.4 0.01 0.01 8.97
95 H176 926-927 0.9335 0.5099 80 80.85 4.527 57.7 116.6 -58.90 0.49 3.73 3.65 7.83
96 H242 615-616 0.9281 0.5099 40 40.40 2.505 31.9 81.9 -50.00 0.39 2.62 2.62 7.89
97 H248 910-911 1.0490 0.0934 40 36.62 1.586 3.703 148.4 -144.69 0.02 4.75 4.49 7.23
98 H249 1996.5-1997 0.9281 0.5099 40 42.65 0.4165 5.309 478.1 -472.79 0.01 15.3 15.3 5.09
99 H251 1142-1142.5 1.0490 0.0934 40 32.02 6.411 15.0 259.4 -244.40 0.06 8.30 8.19 7.88
100 H269 896-897 1.0540 0.0934 40 32.65 5.587 13.0 24.1 -11.10 0.54 0.79 0.79 8.1
101 H270 2082-2083 1.0540 0.0934 40 33.65 4.533 10.6 1.56 9.04 6.79 0.05 0.04 9.00
102 H271 2209-2210 1.0540 0.0934 40 19.95 18.97 44.3 5.00 39.3 8.86 0.16 0.16 9.19
-- duplicates --
103 H21 1647-1648 1.0499 0.0934 40 28.00 10.60 24.8 11.3 13.5 2.19 0.36 0.36 8.81
1046 H37 2184-2185 0.9281 0.5099 40 38.05 4.686 59.7 6.88 52.8 8.68 0.22 0.19 8.88
105 H73 1549-1550 1.0499 0.0934 40 31.20 7.243 16.9 20.9 -4.00 0.81 0.67 0.67 8.72
106 H98 1304-1305 1.0485 0.0934 40 19.50 19.55 45.6 11.6 34.0 3.93 0.37 0.37 8.73
107 H132 1133-1133.5 0.9270 0.5099 40 39.75 3.152 40.2 331.3 -291.10 0.12 10.6 10.6 7.32
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JUN7302.C94
No. Sample ID c N HCL added NaOH  HCL (mL) NP MPA CNNP NP/MPA S s= Paste pH
HCL mL  added mL  consumed * * * % % units
108 H143 1128.5-1129 0.9270 0.5099 40 41.60 1.437 18.3 225.9 -207.60 0.08 7.12 7.12 7.67
109 H155 627-628 1.0490 0.0934 40 36.32 1.900 4.437 0.31 4,44 14.3 0.01 0.01 7.73
110 H155 1661-1662 0.9335 0.5099 80 74.60 10.36 132.1 154.7 -22.60 0.85 4,95 4.95 8.08
111 H160 2481-2482 1.0490 0.0934 40 24.20 14.61 34.1 36.3 -2.20 0.94 1.16 1.16 9.19
112 H251 1142-1142.5 1.0490 0.0934 40 31.10 7.376 17.2 258.4 -241.20 0.07 8.27 7.87 7.88
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constant (C) = (mL acid in blank) / (mL base in blank)
nL acid consumed = (mL acid added) - (mL base added x C)

*NP (Neutralization Potential)

- (mL acid consumed) x (25) x (N of acid)
4+ A(Maximum Potential Acidity)

= % Sulphur x 31.25

*CNNP (Common Net Neutralization Potential)
= NP-MPA

*Results expresses as tonnes CaCO3 eq/1000 tonnes material

*» samples H23 1492.5-1493 and H23 1495-1495.5 were combined. The assay
reported is the composite of these two samples

For samples with S values of <0.01 a value of 0.01 were used in the
NP/MPA calculation

Lo Bhean

Dave Hevenor

Il

A MEMBER OF IAETL CANADA

Accredited by CAEAL for specific tests registered with the Association
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Appendix 1.3

Summary of 1994 ABA Determinations and WRC Values for the Initial Investigation

(Includes Table 3.5-20 from the Crandon Project May 22, 1995, Environmental Impact Report
pertaining to the interpretation of WRC values.)
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Taken from Section 3.5 of the May 22, 1995, Crandon Project Environmental Impact Report,
with term ARD redefined as Waste Rock Classification (WRC).

Table 3.5-20

Summary of the Waste Rock Classification (WRC) Values
for the Waste Rock Master Composites

Geologic WRC Range WRC Range WRC Range WRC Range
Formation -20 to +2 +2to +24 +24 to +46 +46 to +68
Skunk Lake 0 8 0 0

(100%)
Rice Lake 3 15 0 0
(17%) (83%)
Upper Mole 3 10 0 0
Lake (23%) (77%)
Lower Mole 0 14 3 0
Lake (82%) (18%)

The total range of potential WRC values has been divided into four ranges of equal value. The
number of core intercepts per geologic formation with values within each range are shown. Also
shown is the relative percentage that the number within the range represents of all core
intercepts evaluated within a given formation.

1. A WRC value of -20 represents geologic material least likely to produce acid rock
drainage.

2. A WRC value of +68 represents geologic material most likely to produce acid rock
drainage.

3. WRC Values Predicted Behavior

-20 to +2 likely non acid generating
+2to +24  potentially non acid generating
+24 to +46 potentially acid generating
+46 to +68 likely acid generating

Prepared by: JET
Checked by: DJL
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Appendix 1.3 Table 1

Skunk Lake Formation
Summary of the 1994 ABA Determinations and WRC Values
for the Initial Investigation

ABA/WRC
Main Evaluated s s* NP AP Net NP NP WRC
Interval Interval % % kgftonne kg/tonne kg/tonne AP Value*
bou>® e 171 17 24 53.4 51 0.04 14
DK oot 011 911 2.1 281 279 0.01 16
DoRe B 002 002 42 06 36 7.0 6
oone o 001 001 15.4 03 15.1 513 12
DD 44 oy 005 0.04 38 16 22 24 14
P o ‘252“5 o 002 002 2.6 0.6 2.0 43 12
?21)51_*5:5 ?zg;g 002 002 5.1 0.6 4.5 8.5 12
G PoL2 ot om 3.1 03 28 103 10
Ealbas Do a2 394 3.94 8.6 123 114 0.1 30
Do 1 DOar om o3 238 9.1 229 262 4
D112)51?1235 1)113)&;5 002 002 7.6 06 70 27 .
DD 155 B 006 006 6.8 1.9 49 3.6 12
DDH 155 B 127 121 26 39.7 37.1 0.1 10
Do PO oo om 5.0 03 47 16.7 10

*Refer to Table 3.5-20 of the May 22, 1995, Crandon Project EIR for interpretation of WRC values.

Compiled by: JET
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Appendix 1.3 Table 2

Rice Lake Formation
Summary of the 1994 ABA Determinations and WRC Values
for the Initial Investigation

ABA/WRC
Main Evaluated S s NP AP Net NP NP WRC

Interval Interval % % kg/tonne kg/tonne kg/tonne AP Value*
o 38 o 003 0.02 53.8 09 52.9 59.8 10
1?%{1 12510 1?221_{1 12213 2.80 2.44 233 87.5 42 03 17
o P 032 032 12.7 100 27 13 20
w28 1’3%1102249 0.10 0.10 6.7 3.1 36 22 6
oor 2 R 003 0.03 135 09 126 15.0 14
o o 002 0.02 455 0.6 44.9 75.8 9
lzgg 97(;‘ 2%*:77;‘ <001 <001 4.6 0.3 43 153 9
P s 0.01 0.01 83 03 8.0 277 14
o o oM 0w 043 32.1 14.7 174 22 2
137]301?7;33 212571;3 1.23 1.23 6.7 38.4 317 02 14
?13131 };‘3 ]131113;?] igg 0.03 0.03 12.4 0.9 115 138 14
P %E;’Sé? 0.22 0.22 16.7 6.9 9.8 24 10
Do s ey 001 0.1 74 03 71 247 10
ﬁlgslflgg ]13113:}1}32 0.01 0.01 175 03 172 58.3 10
g"&‘gﬁ;’l ?217)4}.1152 0.49 0.49 24.2 153 8.9 16 8
?3125.!1;23 g‘ﬁlgg 0.03 0.02 15.4 09 14.5 17.1 10
o Dol 02 o 35.5 06 349 502 10
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Appendix 1.3 Table 2 (Continued)

ABA/WRC
Main Evaluated S s* NP AP Net NP NP WRC
Interval Interval % % kg/tonne kg/tonne kg/tonne AP Value*

Requested DDH 155
by WDNR! 1549-1550 5.25 5.25 107 164 -57.0 0.7 6
Requested DDH 155 0.97 0.97 83.4 303 53.1 2.8 6
by WDNR! 1582-1583
DDH 155 DDH 155 5.12 4.91 120 160 -40.0 0.8 20
1640-1675 1661-1662
DDH 155 DDH 155 0.02 0.02 91.6 0.6 91.0 153 4
1790-1810 1808-1809
DDH 155 DDH 155 1.75 1.75 76.7 54.7 220 1.4 14
1940-1960 1962-1963
DDH 155 DDH 155 0.07 0.07 16.5 22 14.3 7.5 10
2080-2105 2089-2090
DDH 155 DDH 155 0.04 0.04 73.3 1.2 72.1 61.1 4
2240-2260 2241-2242
DDH 155 DDH 155 0.02 0.02 29.2 0.6 28.6 48.7 10
2240-2260 2248-2249
DDH 160 DDH 160 0.03 0.03 97.6 0.9 96.7 108 16
2000-2030 2020-2021
DDH 163 DDH 163 0.02 0.02 40.8 0.6 40.2 68.0 7
1750-1950° 1782-1783
DDH 163 DDH 163 1.74 1.57 93.4 54.4 39.0 1.7 14
1750-1950 1835-1836
DDH 163 DDH 163 0.04 0.03 114 1.2 113 95.0 6
1750-1950° 1874-1875
DDH 172 DDH 172 0.01 0.01 3.8 0.3 35 12.7 19
1070-1100 1093-1094
DDH 155 DDH 155 9.06 9.06 20.7 283 -262 0.07 20
1640-1675 1661-1662

*Refer to Table 3.5-20 of the May 22, 1995, Crandon Project EIR for interpretation of WRC values.
'Samples collected outside the interval evaluated by request of WDNR.
’Two separate "average" samples were collected from the same main interval.

Compiled by: JET
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Appendix 1.3 Table 3

Mole Lake Formation
Summary of the 1994 ABA Determinations and WRC Values
for the Initial Investigation

ABA/WRC
Main Evaluated s s NP AP Net NP NP  WRC
Interval Interval %o % kg/tonne kgftonne kg/tonne AP Value*
e pons 013 012 M3 4.1 372 10.1 14
235525’ 1?,(1))7{{70280 324 273 45.1 101 -55.9 0.4 14
1?3:11 52510 1??71.—1152218 0.01 0.01 165 0.3 165 550 6
1’2%{1 62710 11222 62418 0.36 0.36 24.8 113 13.5 22 14
BC%I_*I 3630 1’251)61_*12537 0.10 0.10 827 3.1 79.6 26.7 16
DDH 23 DDH 23 B ) ~ . ~ ~ "
1500- 1600 1549-1550
Jocsg oy 008 008 106 25 104 424 12
2?5%5()70 2?82*_{213875 0.19 0.19 57.3 5.9 514 9.7 10
zlgﬁ)l-{z;szo 2231352;3243 133 0.94 69.1 416 27.5 17 12
lgzg;; 1;;)31;: 0.02 0.02 172 0.6 16.6 28.7 16
33%{{174750 11?131-—11'?6?8 0.04 0.04 10.4 12 9.2 8.7 1
1‘3&%‘& 2]33_{2;160 0.80 0.80 110 25.0 85.0 44 16
22(%1_1234260 2292%;966 2.04 2.04 85.1 63.8 213 13 1
o 1’3_1/)1’_*196782 0.03 0.03 26.0 0.9 25.1 28.9 14
1?(%?1 6750 1’?‘?9*_11 57530 0.70 0.70 17.0 219 4.9 08 16
20%}:;:5 23223875 0.14 0.14 299 44 205 68.0 14
’gzg:ll 13‘];)92 5901 3.79 3.79 9.2 116 -107 0.1 10
?(%1{7;)2 22’;22962 2.95 2.95 42 903 -86.1 0.05 16
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Appendix 1.3 Table 3 (Continued)

ABA/WRC

Main Evaluated S s* NP AP Net NP NP WRC

Interval Interval % % kg/tonne kg/tonne kg/tonne AP Value*
R o 0.04 0.03 8.7 12 75 73 14
B o s 0.39 037 484 122 36.2 40 16
oo s 26 22 529 706 177 07 16
o Dol o1 oo 17.7 03 17.4 59.0 12
oo el 6.32 6.32 30.1 198 168 02 14
oot D3l as0 327 10.1 109 -98.9 0.1 19
ooH DSl o 12.4 6.9 5.5 18 7
DoH 31 Do el s 135 14.2 472 33.0 03 19
P e 0.60 0.60 514 18.8 32.6 27 9
Do R s 108 38.4 338 300 0.1 17
AR i 0.61 061 49.6 18.4 312 27 14
PO oo 0.17 0.16 53.7 53 484 10.1 12
Do e 0.24 0.14 140 75 6.5 1.9 12
ﬁﬁf_‘lgi ?111)(?1 o 7.13 6.96 53 223 218 0.02 16
o Do e o0 49.9 28 47.1 17.8 6
?51301_{123 o oo 032 032 66.2 10.0 56.2 6.6 11
o o A 031 031 107 9.7 97.3 110 11
;‘;5?2“:5’8 le)fz};g(z) 1.14 114 334 35.6 22 0.9 17
o o 1.03 1.00 58.5 32.2 263 1.82 17
?2120}_12;33 gggf_lzégg 039 037 73.3 122 61.1 6.01 14
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Appendix 1.3 Table 3 (Continued)

ABA/WRC
Main Evaluated S s* NP AP Net NP NP WRC
Interval Interval % % kg/tonne kg/tonne kg/tonne AP Value*
DDH 176 DDH 176
880-950 926-927 3.73 3.65 57.7 117 -59.3 0.49 17
DDH 242 DDH 242
605-635 615-616 2.62 2.62 31.9 81.9 -50.0 0.39 12
DDH 269 DDH 269
865-940 896-897 0.79 0.79 13.0 24.1 -11.1 0.54 16
DDH 270 DDH 270
2070-2165 2082-2083 0.05 0.04 10.6 1.6 9.0 6.63 12
DDH 271 DDH 271
21952250 2209-2210 0.16 0.16 44.3 5.0 39.3 8.86 14

*Refer to Table 3.5-20 of the May 22, 1995, Crandon Project EIR for interpretation of WRC values.

Compiled by: JET
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Appendix 1.3 Table 4

Crandon Formation (Ore)
Summary of the 1994 ABA Determinations and WRC Values
for the Initial Investigation

ABA/WRC

Main Evaluated S s NP AP Net NP NP WRC

Interval Interval % %0 kg/tonne kgftonne kg/tonne AP Value*
1‘353%2516 1’?51)41_'172515 5.43 537 178 170 8.0 10 9
1]2921_{1 ‘3936 . 43353‘3;5_ s 33 333 30.9 1,010 979 0.03 25
2’;323756 i 297 29.7 144 956 812 02 25
e ol s 5.10 485 157 108 03 17
?3’1) 1“;2 213)333112;5 1.2 10.4 72 350 343 0.02 30
Doias DB s seo 36.8 187 150 02 18
P S AT SR AT 183 224 206 0.1 27
11)911);-11(1)?3 ?911)7}_1152 34.1 33.9 68.4 1,030 962 0.1 32
D()](?;.lgigs Dg?é-.lg%‘]ts 4.75 4.49 3.7 148 -144 0.03 19
s oM 53 153 5.3 478 4713 00l 27
]1)11:11?1151; 1]1322115;5 830 8.19 150 250 244 0.1 2

*Refer to Table 3.5-20 of the May 22, 1995, Crandon Project EIR for interpretation of WRC values.

Compiled by: JET
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Appendix 1.4

Chemex 1995 ABA Data and Lakefield Research 1995 ABA Data
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To. CRANDON MIMING COMPANY . Page Number :\

Chemex Labs, Inc. 1 BROWN ST Toalages e

WN ST.

Anglylical Chomists * Geochemlsts * Iegisterad Assayors RHINELANDER, WISCONSIN Involce No. ;18528048
994 Glendals Ave . Unit 3, Sparks §4501-1457 x.o. Nu‘mber 2
Novada, U.S.A. 9431 Project : ccoun :

PHOME: 702-356-5395 FAX. 702.355.0179 Commo}lts; ATTN: KEN BLACK

CERTIFICATE OF ANALYSIS A9528949

PREP PASTE 5% T 19 % ¥l 9% co2 % Mod. Ma | Mod Neu | Net Neu | Ratio

SAMPLE CODE pH Sulfate | Sulfide | Total inoxg Acid ** | Potent, | Poten** | NP/MPA
cMc-cT 268| 220 6.3 0.29 29 .44 28.4 1.0 869 21 -8606 1.00
cuc-er 268| 220 6.3 0,08 30.04 31,1 1.3 9139 26 -9113 1.00

FILE MAIN &7 |
Sub 25 |
Sub A
Keywords e

L e N

R

NOTE: * HYDROCHLORIC ACID SOLUBLE SULFATE

NOTE: ** UNITS = KILOGRAMS CaCQ3 EQUIVALENT PER METRIC TONNE (Kg/MT) cgnnHCAﬂON;_‘%E, )\d% 1 a ]
NOTE: *** NITRIC ACID SOLUBLE SULFIDE



LAKEFIELD RESEARCH

A Division of Falconbridge Limited

P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO
- FAX : 705-652-6441

Phone : 705-652-2038

Crandon Mining Company
7 N. Brown St., 3rd Flr.

Attn
Fax

¥

Lakefield, September 7, 1995

FILEL. "' S~37
¢ C~
< -

Kayworus —_..2324,

Rhinelander, WI, 54501-3161 - U.S.A. Date Rec. : September 1, 1995
LR. Ref. : SEP9002.R95
K. W. Collison Reference : PO#95-0017
(715)365-1457 Project : LR
CERTIFICATE OF ANALYSIS
No. Sample 1D Constant N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S S= Paste pH
HCL mL added mL consumed * * * * % X units
1 Analysis Date 05.09.95 02.09.95 02.09.95 05.09.95 05.09.95 05.09.95 05.09.95 05.09.95 05.09.95 03.09.95 03.09.95 30995
2 Analysis Time 16:32 09:12 09:12 16:32 12:35 12:35 15:22 16:31 16:31 12:45 15:29 700
7 DDH 44 538-540 1.000 0.4980 40 39.90 0.1 1 <0.3 1 3.3 < 0.01 < 0.01 8.48
9 DDH 44 548-550 1.000 0.4980 40 39.80 0.2 3 < 0.3 3 10.0 < 0.01 < 0.01 8.52
11 DDH 44 557-559 1.000 0.4980 40 39.90 0.1 1 < 0.3 1 3.3 < 0.01 < 0.01 8.69
13 DDH 44 566-568 1.000 0.4980 40 39.7 0.3 4 < 0.3 4 13 < 0.01 < 0.01 8.75
15 DDH 44 575-577 1.000 0.4980 40 39.80 0.2 3 < 0.3 3 10.0 < 0.01 < 0.01 8.85
19 DDH 92 313-315 1.000 0.4980 40 39.75 0.3 4 2.8 1 1.4 0.09 0.06 8.38
21 DDH 92 322-324 1.000 0.4980 40 39.90 0.1 1 0.3 1 3.3 0.01 < 0.01 8.81
23 DDH 92 332-334 1.000 0.4980 40 39.80 0.2 3 0.3 3 10.0 0.01 < 0.01 8.36
25 DDH-23 1041-1043 1.000  0.4980 40 38.70 1.3 16 1.6 14 10 0.05 0.05 8.45
27 DDH-23 1050-1052 1.000 0.4980 40 37.60 2.4 30 7.5 23 4.0 0.24 0.24 8.65
33 DDH-23 1059-1061 1.000 0.4980 40 38.05 2.0 25 0.9 24 28 0.03 0.02 8.58
35 DDH-23 1068-1070 1.000 0.4980 40 39.05 1.0 12 0.3 12 40 0.01 < 0.01 8.71
37 DDH-23 1077-1079 1.000 0.4980 40 39.20 0.8 10 1.9 8 5.3 0.06 0.04 8.80
39 DDH-44 754-756 1.000 0.4980 40 39.60 0.4 5 0.6 4 8.3 0.02 < 0.01 8.38
41 DDH-44 764-766 1.000 0.4980 40 39.55 0.5 [ 0.3 [ 20 0.01 < 0.01 7.76
45 DDH-44 774-776 1.000 0.4980 40 39.85 0.2 3 0.3 3 10.0 0.01 < 0.01 8.24
47 DDH-160 1975-1977 1.000 0.4980 40 39.30 0.7 9 0.3 9 30 0.01 < 0.01 9.03
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.0O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038 - FAX : 705-652-6441

SEP9002.R95

No. Sample ID Constant N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S S= Paste pH
HCL mL added mL consumed * * * * % % units

49 DDH-160 1985-1987 1.000 0.4980 40 38.60 1.4 17 0.6 16 28 0.02 0.01 9.09
51 DDH-160 1994-1996 1.000 0.4980 40 37.60 2.4 30 0.3 30 100 0.01 0.01 9.19
53 DDH-172 1504-1506 1.000 0.4980 40 39.65 0.4 5 < 0.3 5 17 < 0.01 < 0.01 9.09
59 DDH-172 1513-1515 1.000 0.4980 40 39.35 0.7 9 < 0.3 9 30 < 0.01 < 0.01 9.18
61 DDH-172 1522-1524 1.000 0.4980 40 38.05 2.0 25 < 0.3 25 83 < 0.01 < 0.01 9.13
63 DDH-46 2028-2030 1.000 0.4980 40 36.95 3.1 39 < 0.3 39 130 < 0.01 < 0.01 9.20
65 DDH-46 2037-2039 1.000 0.4980 40 36.00 4.0 50 < 0.3 50 167 < 0.01 < 0.01 9.34
67 DDH-46 2046-2048 1.000 0.4980 40 36.95 3.1 39 1.9 37 21 0.06 0.03 9.24
69 DDH-46 2055-2057 0.9901 0.4980 80 67.75 12.9 161 0.6 160 268 0.02 < 0.01 8.72
73 T73-DDH 1372-1374 0.9950 0.4980 40 37.60 2.6 32 2.5 30 13 0.08 0.08 9.16
N 75 73-DDH 1381-1383 0.9950 0.4980 40 38.45 1.7 21 < 0.3 21 70 < 0.01 < 0.01 9.24
- 77 73-DDH 1390-1392 0.9901 0.4980 80 69.80 10.9 136 0.9 135 151 0.03 0.02 9.00
79 DDH-131 1163-1165 1.000 0.4980 40 38.70 1.3 16 < 0.3 16 53 < 0.01 < 0.01 9.23
81 DDH-131 1171-1173 1.008 0.4980 40 38.95 0.7 9 5.9 3 1.5 0.19 0.14 8.91
87 DDH-131 1180-1182 1.008 0.4980 40 34.90 4.8 60 5.3 55 1 0.17 0.14 8.62
89 DDH-16 2079-2099 1.008 0.4980 40 32.30 7.4 92 0.3 92 307 0.01 < 0.01 8.90
91 DDH-16 3007-3009 1.008 0.4980 40 35.00 4.7 59 0.9 58 66 0.03 0.03 ~ 8.89
93 DDH-16 3017-3019 0.9950 0.4980 40 36.75 3.4 42 0.3 42 140 0.01 0.01 8.88
95 DDH 45 2067-2069 0.9950 0.4980 40 34.30 5.9 3 1.9 7 38 0.06 0.06 8.79
99 DDH 45 2077-2079 0.9950 0.4980 40 38.75 1.4 17 1.6 15 1" 0.05 0.05 9.08
101 DDH 45 2086-2088 0.9950 0.4980 40 37.80 2.4 30 0.9 29 33 0.03 0.03 8.74
103 DDH 45 2098-2100 0.9950 ~ 0.4980 40 37.85 2.3 29 1.3 28 22 0.04 0.03 8.69
105 DDH-68 1880-1882 0.9950 0.4980 40 37.7 2.5 3 0.3 3 103 0.01 0.01 8.83
107 DDH-68 1889-1891 1.000 0.4980 40 37.90 2.1 26 < 0.3 26 87 < 0.01 < 0.01 8.85
113 DDH-68 1898-1900 0.9986 0.4980 40 36.30 3.8 47 0.6 46 78 0.02 < 0.01 9.25
115 DDH-176 993-995 0.9986 0.4980 40 38.20 1.9 24 2.8 21 8.6 0.09 0.07 8.25
117 DDH-176 1002-1004 1.005 0.4980 40 39.80 0.0 0 7.5 -7 0 0.24 0.16 7.16
119 DDH-176 1010-1012 1.005 0.4980 40 39.80 0.0 0 10.6 -10 0 0.34 0.25 7.07
121 DDH-176 1019-1021 0.9950 0.4980 40 39.85 0.4 5 4.7 0 1.1 0.15 0.09 8.52
125 DDH-9 SL 362-385 0.9950 0.4980 40 39.80 0.4 5 <0.3 5 17 < 0.01 < 0.01 8.69
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038 - FAX : 705-652-6441

SEP9002.R95

No. Sample ID Constant N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S §= Paste pH
HCL mL added mL consumed * * * * 3 % units

127 DDH-23 SL 523-552 0.9950 0.4980 40 38.50 1.7 21 0.3 21 70 0.01 < 0.01 7.77
129 DDH-44 SL 160-192 0.9988 0.4980 80 79.50 0.6 7 0.6 [ 12 0.02 < 0.01 8.69
131 DDH-44 SL 536-575 0.9950 0.4980 40 39.90 0.3 4 < 0.3 4 13 < 0.01 < 0.01 8.60
133 DDH-91 SL 247-274 0.9950 0.4980 40 39.90 0.3 4 0.3 4 13 0.01 < 0.01 8.46
139 DDH-91 SL 397-447 1.000 0.4980 40 39.10 0.9 1 10.6 0 1.0 0.34 0.20 8.93
141 DDH-92 SL 311-338 1.000 0.4980 40 39.40 0.6 7 1.3 ‘6 5.4 0.04 0.03 8.32
143 DDH-144 SL 662-688 1.000 0.4980 40 39.70 0.3 4 1.3 3 3.1 0.04 < 0.01 8.20
145 DDH-9 RL 592-642 1.000 0.4980 40 39.30 0.7 9 3.4 6 2.6 0.1 0.08 8.1
147 DDH-15 RL 2079-2111 0.9986 0.4980 40 38.40 1.7 21 <0.3 21 70 < 0.01 < 0.01 8.81
151 DDH-16 RL 2344-2376 1.008 0.4980 40 35.50 4.2 52 <0.3 52 173 < 0.01 < 0.01 8.09
2# 153 DDH-21 RL 932-985 0.9950 0.4980 40 39.40 0.8 10 <0.3 10 33 < 0.01 < 0.01 8.37
155 DDH-21 RL 1216-1272 1.000 0.4980 40 36.40 3.6 45 1.9 43 24 0.06 0.02 8.42
157 DDH-23 RL 1042-1082 0.9950 0.4980 40 38.80 1.4 17 2.2 15 7.7 0.07 0.07 8.19
159 DDH-23 RL 1177-1230 1.008 0.4980 40 39.30 0.4 5 < 0.3 5 17 < 0.01 < 0.01 8.59
165 DDH-24 RL 1126-1161 1.008 0.4980 40 38.75 0.9 1" 0.9 10 12 0.03 0.03 8.25
167 DDH-44 RL 667-694 1.008 0.4980 40 39.45 0.2 3 < 0.3 3 10.0 < 0.01 < 0.01 8.88
169 DDH-44 RL 752-779 0.9950 0.4980 40 39.60 0.6 < 0.3 7 23 < 0.01 < 0.01 °~ 8.49
171 DDH-46 RL 1823-1859 0.9988 0.4980 80 76.40 3.7 46 < 0.3 46 153 < 0.01 < 0.01 9.40
173 DDH-91 RL 583-621 1.008 0.4980 40 39.35 0.3 4 2.2 2 1.8 0.07 0.07 8.25
177 DDH-160 RL 1783-1808 1.008 0.4980 40 36.95 2.8 35 1.3 34 27 0.04 < 0.01 8.80
179 DDH-160 RL 1971-1997 0.9986 0.4980 40 37.25 2.8 35 0.6 34 58 0.02 < 0.01 9.02
181 DDH-163 RL 1721-1747 1.008  0.4980 40 37.15 2.6 32 < 0.3 32 107 < 0.01 < 0.01 9.25
183 DDH-163 RL 1804-1829 0.9950 0.4980 40 35.80 4.4 55 41 51 13 0.13 0.07 9.36
185 DDH-172 RL 1298-1315 0.9969 0.4980 80 78.90 1.3 16 0.9 15 18 0.03 < 0.01 8.81
191 DDH-172 RL 1500-1526 1.008 0.4980 40 39.30 0.4 5 <0.3 5 17 < 0.01 < 0.01 9.32
193 DDH-16 UML 2378-2406 0.9950 0.4980 40 34.70 5.5 68 < 0.3 68 227 < 0.01 < 0.01 8.92
195 DDH-44 UML 955-980 1.028 0.4980 40 39.40 -0.5 -6 < 0.3 -6 -20 < 0.01 < 0.01 8.70
197 DDH-46 UML 1944-1984 0.9986 0.4980 40 32.60 7.4 92 3.8 88 24 0.12 0.10 9.55
199 DDH-46 UML 2026-2060 0.9986 0.4980 40 34.45 5.6 70 0.3 70 233 0.01 < 0.01 8.77
203 DDH-73 UML 1370-1395 0.9986 0.4980 40 29.15 10.9 136 1.9 134 72 0.06 0.06 8.90
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038 - FAX : 705-652-6441

SEP9002.R95

No. Sample ID Constant N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S S= Paste pH
HCL mL added mL consumed * * * * % % units

205 DDH-92 UML 564-573 0.9986 0.4980 40 39.25 0.8 10 < 0.3 10 33 < 0.01 < 0.01 8.7

« 207 DDH-92 UML 575-589 0.9986 0.4980 40 38.70 1.4 17 < 0.3 17 57 < 0.01 < 0.01 8.41
. 209 DDH-131 UML 1161-1185 1.005 0.4980 40 37.80 2.0 25 0.9 24 28 0.03 0.03 8.54
211 DDH-131 UML 1161-1186 0.9986 0.4980 40 35.95 4.1 51 0.9 50 57 0.03 < 0.01 8.82
213 DDH-140 UML 2841-2868 0.9988 0.4980 80 79.80 0.3 4 1.9 2 2.1 0.06 < 0.01 8.83
219 DDH-149 UML 1442-1477 1.005 0.4980 40 38.60 1.2 15 < 0.3 15 50 < 0.01 < 0.01 8.93
221 DDH-154 UML 1444-1470 0.9986 0.4980 40 29.95 10.1 126 12.2 114 10 0.39 0.20 9.00
223 DDH-160 UML 2220-2245 0.9986 0.4980 40 36.70 3.4 42 2.5 40 17 0.08 0.08 9.25
225 DDH-163 UML 2371-2396 0.9950 0.4980 40 34.40 5.8 72 2.2 70 33 0.07 0.06 9.40
227 DDH-163 UML 2560-2585 0.9950 0.4980 40 37.70 2.5 31 0.6 30 52 0.02 0.02 9.05
231 DDH-6 LML 865-900 1.005 0.4980 40 39.20 0.6 7 162.2 -135 0.1 4.55 3.79 8.00

o 233 DDH-9 LML 802-861 1.000 0.4980 40 37.20 2.8 35 147.2 -112 0.2 4.71 4.22 7.84
~ 235 DDH-15 LML 2475-2515 1.028 0.4980 40 34.55 4.5 56 6.3 50 8.9 0.20 0.16 9.08
237 DDH-16 LML 2995-3026 1.028 0.4980 40 34.20 4.8 60 10.6 49 5.7 0.34 0.33 8.87
239 DDH-21 LML 1627-1657 1.000 0.4980 40 38.60 1.4 17 1.3 16 13 0.04 0.03 8.99
245 DDH-42 LML 2234-2271 1.028 0.4980 40 34.40 4.6 57 5.0 52 1" 0.16 0.16 8.72
247 DDH-45 LML 2065-2100 1.028 0.4980 40 37.30 1.7 21 0.9 20 23 0.03 0.03 = 8.63
249 DDH-46 LML 2238-2273 0.9986 0.4980 40 34.30 5.7 7" 3.1 68 23 0.10 0.07 8.67
251 DDH-68 LML 1878-1903 1.005 0.4980 40 36.80 3.0 37 0.3 37 123 0.01 < 0.01 8.65
253 DDH-85 LML 964-1004 1.028 0.4980 40 35.00 4.0 50 37.5 13 1.3 1.20 0.93 8.49
257 DDH-139 LML 2933-2960 1.005 0.4980 40 34.40 5.4 67 0.3 67 223 0.01 < 0.01 8.66
259 DDH-154 LML 1500-1526 0.9986 0.4980 40 37.75 2.3 29 0.9 28 32 0.03 0.02 8.88
261 DDH-159 LML 1813-1838 1.008 " 0.4980 40 35.30 4.4 55 5.3 50 10 0.17 0.12 8.67
263 DDH-163 LML 2850-29218 0.9950 0.4980 40 30.80 9.4 17 27.5 90 4.3 0.88 0.88 9.02
265 DDH-165 LML 2227-2250 1.028 0.4980 40 37.60 1.3 16 0.6 15. 27 0.02 0.02 8.74
271 DDH-176 LML 986-1021 1.000 0.4980 40 39.70 0.3 4 <0.3 4 13 < 0.01 < 0.01 7.49
273 DDH-270 LML 2047-2073 0.9950 0.4980 40 39.25 0.9 1" < 0.3 " 37 < 0.01 < 0.01 8.22
275 CMC-FT 1.0000 0.4980 40 37.25 2.8 35 946.9 -1 <1 30.3 24.0 6.61
277 CMC-CT 1.0000 0.4980 40 37.75 2.3 29 925.0 -896 <1 29.6 28.2 5.59
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038 - FAX : 705-652-6441
SEP9002.R95
No. Sample ID Constant N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S S= Paste pH
HCL mL added mL consumed * * * * X % units

Constant (C) = (mL acid in blank) / (mL base in blank)
mL acid consumed = (mL acid added) - (mL base added x C)

- *NP(Neutralization Potential)
= (mL acid consumed) x (25) x (N of acid)
*MPA (Maximum Potential Acidity)
= % Sulphur x 31.25
*CNNP (Common Net Neutralization Potential)
= NP-MPA

8¢

*Results expresses as tonnes CaCO3 eq/1000 tonnes material

il

Roch Marion

.A MEMBER OF IAETL CANADA
Accredited by CAEAL for specific tests registered with the Association

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior written approval.
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Sulphur (Sulphide)

% Sulphate S = weight of BaSO, x 0.1374 x100
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% Sulphide S = % S in residue (step 5) x weight of residue (g)
weight of sample (g)
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Skunk Lake Formation 1995 ABA Determinations
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Appendix 1.5 Table 1

ABA Determinations of the Randomly Selected Skunk Lake Formation Cores, Calculated Statistical
Parameters, and a Comparison With the ABA Determinations of the Skunk Lake Master Composite

Skunk Lake S s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Core % % % kg/tonne  kg/tonne  kgftonne  kg/tonne  kg/tonne AP SAP SAP pH
DDH 9
362-385 <0.01 <0.01 <0.05 5 1 03 0.3 4.7 17 17 33 8.69
DDH 23
523.552 0.01 <0.01 0.18 21 4 0.3 0.3 20.7 70 70 13 7.77
DDH 44
160-192 0.02 <0.01 <0.05 7 1 0.6 0.3 6.4 12 23 33 8.69
DDH 44
536-575 <0.01 <0.01 <0.05 4 1 0.3 0.3 3.7 13 13 33 8.60
DDH 91
247-274 0.01 <0.01 <0.05 4 1 0.3 0.3 3.7 13 13 33 8.46
DDH 91
397-447 0.34 0.20 <0.05 11 1 10.6 6.3 0.4 1.0 18 0.2 8.93
DDH 92
311-338 0.04 0.03 <0.05 7 1 1.3 0.9 5.7 54 78 11 8.32
DDH 144
662-688 0.04 <0.01 <0.05 4 1 1.3 0.3 2.7 3.1 13 33 8.20
Range <0.01-0.34 <0.01-0.20 <0.05-0.18 4-21 1-4 0.3-10.6 0.3-6.3 0.4-20.7 1.0-70 1.8-70 0.2-13 7.77-8.93
X (n =38) 0.06 0.04 0.07 8 1 2 1 6.0 17 20 38 8.5
o 0.11 0.07 0.05 6 1 4 2 6.2 22 21 3.9 0.4
Master 0.14 0.13 NA 0 NC 44 41 44 0 0 NC 8.7
Composite .

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

NA not analyzed

MLD2\93C049\GBAPP\8762\10000

NC = not calculated

Compiled by: JET
Checked by: DJL



Appendix 1.5 Table 2

Determination of ABA Variability Within the Randomly Selected Skunk Lake Formation Core
DDH 44: 536-575, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of
DDH 44: 536-575

Skunk Lake S sz CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Core % % % kgftonne  kgftonne  kg/tonne  kgtonne  kg/tonne AP SAP SAP pH
DDH 44
538540 <0.01 <0.01 <0.05 1 1 0.3 0.3 0.7 33 33 33 8.48
DDH 44
548-550 <0.01 <0.01 <0.05 3 1 0.3 0.3 27 10 10 33 8.52
DDH 44
557-559 <0.01 <0.01 <0.05 1 1 0.3 0.3 0.7 33 33 33 8.69
DDH 44
o 566-568 <0.01 <0.01 <0.05 4 1 0.3 0.3 3.7 13 13 33 8.75
)
DDH 44
575.577 <0.01 <0.01 <0.05 3 1 0.3 0.3 2.7 10 10 33 8.85
Range 1-4 0.7-3.7 3.3-13 3.3-13 8.48-8.85
X((@n=5) <0.01 <0.01 <0.05 2.4 1 0.3 0.3 2.1 8 8 33 8.7
g 1.3 1.3 4 4 0.2
DDH 44
536-575 <0.01 <0.01 <0.05 4 1 0.3 0.3 3.7 13 13 33 8.6

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.5 Table 3

Determination of ABA Variability Within the Randomly Selected Skunk Lake Formation Core
DDH 92: 311-338, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of
DDH 92: 311-338

Skunk Lake S S, CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Core % % % kg/tonne kg/tonne  kg/tonne kg/tonne  kg/tonne AP SAP SAP pH
DDH 92
313-315 0.09 0.06 0.07 4 2 2.8 1.9 1.2 1.4 2.1 1 8.38
DDH 92
322-324 0.01 <0.01 0.15 1 3 0.3 0.3 0.7 33 33 10 8.81
DDH 92
132334 0.01 <0.01 0.18 3 4 0.3 0.3 2.7 10 10 13 8.36

Range 0.01-0.09 <0.01-0.06 0.07-0.18 1-4 2-4 0.3-2.8 0.3-1.9 0.7-2.7 1.4-10 2.1-10 1-13 8.36-8.81
X (n = 3) 0.04 0.03 0.13 3 3 1.1 0.8 1.5 4.9 51 8 8.5
g 0.05 0.03 0.06 2 1 1.4 0.9 1.0 4.5 4.3 6 0.2
DDH 92
311-338 0.04 0.03 <0.05 7 1 1.3 0.9 5.7 5.4 7.8 1.1 8.3

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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ABA Determinations of the Randomly Selected Rice Lake Formation Cores, Calculated Statistical

Appendix 1.6 Table 1

Parameters, and a Comparison With the ABA Determinations of the Rice Lake Master Composite

Rice Lake

s*

S co, NP  NPCO, AP SAP  NetNP NP NP  NP-CO,  Paste
Core % % % kgitonne  kgftonne  kgftonne  kg/tonne  kg/tonne AP SAP SAP pH
2;)21322 0.11 0.08 <0.05 9 1 3.4 25 56 26 36 0.4 8.11
2‘372:’2 11151 <001 <001 0.22 21 5 03 03 207 70 70 17 8.81
e <001 <001 264 52 60 03 03 517 173 173 200 8.09
‘33%{{98251 <001 <001 0.22 10 5 03 03 9.7 33 33 17 8.37
3?;‘122712 0.06 0.02 0.73 45 17 19 06 3.1 24 75 28 8.42
113};)2%1102;2 0.07 0.07 0.15 17 3 22 22 148 73 77 14 8.19
1?721.{122;0 <001 <001 <005 5 1 03 03 47 17 17 33 8.59
1?22’_"‘1 12641 0.03 0.03 0.11 1 3 09 09 10.1 12 12 33 8.25
lggi;: <001 <001 <005 3 1 03 03 27 10 10 33 8.88
ng,;‘; <001 <001 <005 7 1 03 03 6.7 23 23 33 8.49
122%{{1;569 <001 <001 1.69 46 38 03 03 457 153 153 127 9.40
?;)31_{62911 0.07 0.07 <0.05 4 1 22 22 18 18 18 0.4 8.25
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Appendix 1.6 Table 1 (Continued)

Rice Lake S s* co, NP NP-CO, AP SAP Net NP NP NP NP-CO,  Paste
Core % % % kg/tonne  kg/tonne  kgitonne  kg/tonne  kg/tonne AP SAP SAP pH
DDH 160
17831808 0.04 <0.01 0.77 35 18 13 0.3 33.7 27 117 60 8.80
DDH 160
19711997 0.02 <0.01 0.55 35 13 06 03 34.4 58 117 43 9.02
DDH 163
L1747 <0.01 <0.01 0.77 32 18 03 03 317 107 107 60 9.25
DDH 163
18041829 0.13 0.07 272 55 62 4.1 22 50.9 13 25 28 9.36
DDH 172
1298.1315 0.03 <0.01 0.18 16 4 09 03 15.1 18 53 13 8.81
DDH 172
1500.1526 <0.01 <0.01 <0.05 5 1 03 03 4.7 17 17 33 9.32
<0.01- <0.01- <0.05-
Range 013 0.08 57 3-55 1-62 0.3-4.1 03-25  18-51.7 18173  18-173  0.4-200  8.09-9.40
X (n = 18) 0.04 0.03 0.61 23 14 1.1 0.8 2 43 56 34 8.7
o 0.04 0.03 0.86 18 20 12 0.8 18 51 55 52 0.4
Master 0.05 0.05 NA 30 NC 1.6 1.6 284 19 19 NC 9.1
Composite

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

NA = not analyzed
NC = not calculated
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Appendix 1.6 Table 2

Determination of ABA Variability Within the Randomly Selected Rice Lake Formation Core
DDH 23: 1042-1082, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of
DDH 23: 1042-1082

Rice Lake S s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Core % % % kg/tonne  kgftonne  kgftonne  kgftonne  kg/tonne AP SAP SAP pH
DDH 23
1041-1043 0.05 0.05 0.15 16 3 1.6 1.6 14.4 10 10 1.9 8.45
DDH 23
1050-1052 0.24 0.24 0.40 30 9 7.5 7.5 225 4.0 4.0 12 8.65
DDH 23
1059-1061 0.03 0.02 0.40 25 9 0.9 0.6 24.1 28 42 15 8.58
DDH 23
1068-1070 0.01 <0.01 0.18 12 4 0.3 0.3 11.7 40 40 13 8.71
DDH 23 :
1077-1079 0.06 0.04 <0.05 10 1 1.9 1.2 8.1 53 8.3 0.8 8.80
Range 0.01-0.24  <0.01-0.24  <0.05-0.40 10-30 19 0.3-7.5 0.3-7.5 8.1-24.1 40-40 4.0-42 0.8-15 8.45-8.80
X (n =5) 0.08 0.07 0.24 19 5 2.4 2.2 16 17 21 6.4 8.6
g 0.09 0.1 0.16 8.6 4 2.9 3.0 6.9 16 18 7.0 0.1
DDH 23
1042-1082 0.07 0.07 0.15 17 3 2.2 2.2 14.8 7.7 1.7 1.4 8.2

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.6 Table 3

Determination of ABA Variability Within the Randomly Selected Rice Lake Formation Core
DDH 44: 752-779, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of
DDH 44: 752-779

Rice Lake S s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Core % % % kg/tonne  kgftonne  kg/tonne  kghonne  kg/tonne AP SAP SAP pH
DDH 44
754-756 0.02 <0.01 0.11 5 3 0.6 0.3 4.4 83 17 10 8.38
DDH 44
764-766 0.01 <0.01 0.07 6 2 0.3 0.3 5.7 20 20 6.7 7.76
DDH 44
774776 0.01 <0.01 0.11 3 3 0.3 0.3 2.7 10 10 10 8.24
Range 0.01-0.02 0.07-0.11 3-6 2-3 0.3-0.6 2.7-5.7 8.3-20 10-20 6.7-10 7.76-8.38
X (n =3) 0.01 <0.01 0.10 5 3 0.4 0.3 4.3 13 16 8.9 8.1
Y 0.01 0.02 2 1 0.2 1.5 6.3 5.1 1.9 0.3
DDH 44
752-779 <0.01 <0.01 <0.05 7 1 0.3 0.3 6.7 23 23 33 8.5

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.6 Table 4

Determination of ABA Variability Within the Randomly Selected Rice Lake Formation Core
DDH 160: 1971-1997, Calculated Statistical Parameters, and a Comparison With the ABA Determinations
of DDH 160: 1971-1997

Rice Lake S s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Core % % % kg/tonne  kg/tonne  kg/tonne  kgftonne  kg/tonne AP SAP SAP pH

DDH 160

1975-1977 0.01 <0.01 0.15 9 3 0.3 0.3 8.7 30 30 10 9.03

DDH 160

1985-1987 0.02 0.01 0.07 17 2 0.6 0.3 16.4 28 57 6.7 9.09

DDH 160

1994-1996 0.01 0.01 0.33 30 8 0.3 0.3 29.7 100 100 27 9.19
Range 0.01-0.02  <0.01-0.01 0.07-0.33 9-30 2-8 0.3-0.6 8.7-29.7 28-100 30-100 6.7-27 9.03-9.19

X (n =3) 0.01 0.01 0.18 19 4 0.4 0.3 18 53 62 15 9.1

o 0.01 0.01 0.13 11 3 0.2 . 11 41 35 11 0.1
DDH 160
1971-1997 0.02 <0.01 0.55 35 13 0.6 0.3 34.4 58 117 43 9.0

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.6 Table 5

Determination of ABA Variability Within the Randomly Selected Rice Lake Formation Core
DDH 172: 1500-1526, Calculated Statistical Parameters, and a Comparison With the ABA Determinations

of DDH 172: 1500-1526

Rice Lake N s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Core %o % % kg/tonne  kgftonne  kg/tonne kg/tonne  kg/tonne AP SAP SAP pH

DDH 172

1504-1506 <0.01 <0.01 <0.05 5 1 0.3 0.3 4.7 17 17 33 9.09

DDH 172

1513-1515 <0.01 <0.01 <0.05 9 1 0.3 0.3 8.7 30 30 33 9.18

DDH 172

1522-1524 <0.01 <0.01 0.26 25 1 0.3 0.3 24.7 83 83 33 9.13
Range <0.05-0.26 5-25 4.7-24.7 17-83 17-83 9.09-9.18

X (n = 3) <0.01 <0.01 0.12 13 1 0.3 0.3 13 43 43 33 9.1

o 0.12 11 1 35 35 0.1
DDH 172
1500-1526 <0.01 <0.01 <0.05 5 1 0.3 0.3 4.7 17 17 33 9.3

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

MLD2\93C049\GBAPP\8762\10000

Compiled by: JET
Checked by: DJL



Appendix 1.7

Upper Mole Lake Formation 1995 ABA Determinations

MLD2\93C049\GBAPP\8765\10000 41



[44

Appendix 1.7 Table 1

ABA Determinations of the Randomly Selected Upper Mole Lake Formation Cores, Calculated Statistical
Parameters, and a Comparison With the ABA Determinations of the Upper Mole Lake Master Composite

Upper Mole s s* co, NP NP-CO, AP SAP  NetNP NP NP NP-CO, Paste
L.ake Core % Y% % kg/tonne kg/itonne  kg/tonne  kgftonne  kg/tonne AP SAP SAP pH
e <0.01 <001 1.14 68 26 03 03 67.7 227 227 87 8.92

POr <0.01 <0.01 <0.05 6 1 03 03 6.3 20 20 33 870
o s 0.12 0.10 132 9 30 38 3.1 88.2 24 30 9.7 9.5
2‘32%1_{2;:0 0.01 <0.01 3.78 70 86 03 0.3 69.7 233 233 287 8.77
s 0.06 0.06 257 136 58 1.9 19 134.1 7 7 30 8.90
s <0.01* <0.01* 0.08" 14° > 03 03 13.7 47 47" 6.7 8.56*
?1?1}? 1}2; 0.03" 0.02° 1.10° 38 25¢ 0.9° 0.6° 37.1° 4 63 42 8.68°
S e 0.06 <0.01 261 4 59 1.9 03 2.1 21 13 197 8.83
3‘22*_11‘1“_‘;'7’ <0.01 <0.01 0.22 15 5 03 03 147 50 50 17 8.93
o e 039 0.20 5.03 126 114 122 6.3 113.8 10 20 18 9.00
s 0.08 0.08 081 42 18 25 25 39.5 17 17 72 9.25
o 0.07 0.06 2.17 72 49 22 19 69.8 33 38 26 9.40
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Appendix 1.7 Table 1 (Continued)

Upper Mole S s* CoO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Lake Core % % % kgitonne  kg/tonne  kgitonne  kg/tonne  kgftonne AP SAP SAP pH
DDH 163
2560-2585 0.02 0.02 0.33 31 8 0.6 0.6 30.4 52 52 13 9.05

-6.3 to -20 to -20 to 8.56-

Range <0.01-0.39 <0.01-0.20 <0.05-5.03 -6 to 136 1-114 0.3-12.2 0.3-6.3 134.1 233 233 3.3-287 055

X (n = 13) 0.07 0.05 1.63 54 37 2.1 14 52 61 65 57 9.0

0 0.10 0.06 1.53 45 35 3.2 1.8 43 79 77 87 0.3

Master 0.10 0.10 NA 48 NC 3.1 3.1 449 15 15 NC 9.1
Composite

*Average values for DDH 92:564-573 and DDH 92:575-589
®Average values for DDH 131:1161-1185 and DDH 131:1161-1186
“Values for DDH 131:1161-1185

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

NA
NC

not analyzed
not calculated
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Determination of ABA Variability Within the Randomly Selected Upper Mole
DDH 46: 2026-2060, Calculated Statistical Parameters, and a Comparison With th

Appendix 1.7 Table 2

DDH 46: 2026-2060

Lake Formation Core
e ABA Determinations of

Upper Mole S s CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Lake Core % % % kgitonne  kg/tonne  kg/tonne kg/tonne  kg/tonne AP SAP SAP pH
DDH 46
2028-2030 <0.01 <0.01 1.03 39 23 0.3 0.3 38.7 130 130 11 9.20
DDH 46
2037-2039 <0.01 <0.01 1.54 50 35 03 0.3 49.7 167 167 117 9.34
DDH 46
2046-2048 0.06 0.03 0.70 39 16 19 0.9 371 20 43 18 9.24 .
DDH 46
2055-2057 0.02 <0.01 6.31 161 144 0.6 0.3 160.4 268 537 480 8.72
Range <0.01-0.06 <0.01-0.03 0.70-6.31 39-161 16-144 0.3-1.9 0.3-0.9 32014 20-268 43-537 18-480 8.72-9.34
X (n=4) 0.02 0.02 2.40 72 54 0.8 0.4 71 146 219 173 9.1
' 0.02 0.01 2.63 59 60 0.8 0.3 60 102 218 209 0.3
DDH 46
2026-2060 0.01 <0.01 3.78 70 86 0.3 0.3 69.7 233 233 287 8.8
Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
Compiled by: JET
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Appendix 1.7 Table 3

Determination of ABA Variability Within the Randomly Selected Upper Mole Lake Formation Core
DDH 73: 1370-1395, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of

DDH 73: 1370-1395

Upper Mole S s* CoO, NP NP-CO, AP SAP Net NP NP-CO, Paste
Lake Core % % % kg/tonne  kgftonne  kgftonne  kg/tonne kg/tonne SAP pH
DDH 73
1372-1374 0.08 0.08 1.03 32 23 25 25 29.5 9.2 9.16
DDH 73
1381-1383 <0.01 <0.01 0.51 21 12 0.3 0.3 20.7 40 9.24
DDH 73
1390-1392 0.03 0.02 5.40 136 123 0.9 0.6 135.1 205 9.00
Range <0.01-0.08  <0.01-0.08  0.51-5.40 21-136 12-123 0.3-2.5 0.3-2.5 20.7-135.1 9.2-205  9.00-9.24
X (n = 3) 0.04 0.04 231 63 53 1.2 1.1 62 85 9.1
g 0.04 0.04 2.69 63 61 1.1 1.2 64 105 0.1
DDH 73
1370-1395 0.06 0.06 2.57 136 58 1.9 1.9 134.1 30 89

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.7 Table 4

Determination of ABA Variability Within the Randomly Selected Upper Mole Lake Formation Core
DDH 131: 1161-1185, Calculated Statistical Parameters, and a Comparison With the ABA Determinations

of DDH 131: 1161-1185

Upper Mole S s* Co, NP

NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Lake Core % % % kgttonne  kg/tonne  kgftonne  Kkgftonne  kg/tonne AP SAP SAP pH
DDH 131
1163-1165 <0.01 <0.01 0.22 16 5 0.3 0.3 15.7 53 53 17 9.23
DDH 131
1171-1173 0.19 0.14 0.11 9 3 5.9 4.4 3.1 1.5 2.0 0.68 8.91
DDH 131
1180-1182 0.17 0.14 2.13 60 48 5.3 4.4 54.7 11 14 11 8.62
Range <0.01-0.19 <0.01-0.14 0.11-2.13 9-60 3-48 0.3-5.9 0.3-4.4 3.1-547  1.5-53 2.0-53 0.68-17  8.62-9.23
X (n =3) 0.12 0.10 0.82 28 19 3.8 3.0 24 22 23 9.6 8.9
o 0.10 0.08 1.14 28 25 3.1 24 27 27 27 8.2 0.3
DDH 131
1161-1185 0.03 0.02 1.10 38 25 0.9 0.6 371 42 63 42 8.7

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.8 Table 1

ABA Determinations of the Randomly Selected Lower Mole Lake Formation Cores, Calculated Statistical
Parameters, and a Comparison With the ABA Determinations of the Lower Mole Lake Master Composite

Lower Mole S s co, NP NP-CO, AP SAP  NetNP NP NP  NP-CO,  Paste
Lake Core % % % kghonne  kgftonne  kgitonne  kg/tonne  kg/tonne AP SAP SAP pH
e 455 3.79 0.07 7 2 422 184 1352 005 0.06 0.02 8.00
23;’62 47 422 0.48 35 1 147.2 1319 -1122 024 0.27 0.08 7.84
2‘27';1_*251155 0.20 0.16 2.83 56 64 6.3 5.0 49.7 89 1 13 9.08
21391)51_{301266 0.34 0.33 2.02 60 46 106 103 49.4 57 538 45 8.87
112221_*1 o 0.04 0.03 0.40 17 9 1.3 0.9 15.7 13 19 10 8.99
2';;%’224721 0.16 0.16 1.65 57 38 50 50 52,0 1 1 76 8.72
2’32‘_*214050 0.03 0.03 0.48 21 1 0.9 0.9 20.1 23 23 12 8.63
2‘;3';1_{224763 0.10 0.07 3.19 7 73 3.1 22 67.9 23 32 33 8.67
1‘3%‘_*19633 0.01 <0.01 1.54 37 35 03 03 36.7 123 123 117 8.65
562‘*;033 1.20 0.93 2.28 50 52 37.5 29.1 125 13 17 18 8.49
5923}_'232(9) 0.01 <0.01 1.87 67 43 03 03 66.7 223 223 143 8.66
?5130'?1;22 0.03 0.02 0.40 29 9 0.9 0.6 28.1 32 48 15 8.88
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Appendix 1.8 Table 1 (Continued)

Lower Mole S s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Lake Core % % % kgftonne  kg/tonne  kg/tonne  kg/tonne  kg/tonne AP SAP SAP pH
DDH 159
1813-1838 0.17 0.12 242 55 55 53 3.7 49.7 10 15 15 8.67
DDH 163
2850-2921 0.88 0.88 <0.05 117 1 27.5 275 89.5 4.2 4.2 0.04 9.02
DDH 165
2227-2250 0.02 0.02 0.77 16 18 0.6 0.6 15.4 27 27 30 8.74
DDH 176
086-1021 <0.01 <0.01 0.18 4 4 0.3 0.3 3.7 13 13 13 7.49
DDH 270
2047-2073 <0.01 <0.01 3.27 11 74 0.3 0.3 10.7 37 37 247 8.22

Range <0.01-4.71 <0.01-4.22  <0.05-3.27 4-117 1-74 0.3-147.2  0.3-131.9 ~ 11225 to 0.05-223  0.06-223  0.02-247 7.49-9.08

X (=17 0.73 0.64 1.41 42 32 23 20 19 33 35 39 8.6

g 1.50 1.30 1.13 29 26 47 41 59 57 56 67 0.4
Master 0.34 0.27 NA 46 NC 1 8 35 4.2 5.8 NC 8.8
Composite

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

NA = not analyzed
NC = not calculated
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Appendix 1.8 Table 2

Determination of ABA Variability Within the Randomly Selected Lower Mole Lake Formation Core
DDH 16: 2995-3026, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of
DDH 16: 2995-3026

Lower Mole S s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste
Lake Core % % % kgitonne  kgftonne  kg/tonne kg/tonne  kg/tonne AP SAP SAP pH
DDH 16
2079-2099 0.01 <0.01 2.50 92 57 0.3 0.3 91.7 307 307 190 8.90
DDH 16
3007-3009 0.03 0.03 1.54 59 35 0.9 0.9 58.1 66 66 39 8.89
DDH 16
3017-3019 0.01 0.01 1.36 42 31 0.3 0.3 41.7 140 140 103 8.88
Range 0.01-0.03 <0.01-0.03  1.36-2.50 4292 31-57 0.3-0.9 0.3-0.9 417917  66-307 66-307  39-190  8.88-8.90
X (n =3) 0.02 0.02 1.80 64 41 0.5 0.5 64 171 171 111 8.9
o 0.01 0.01 0.61 25 14 0.3 0.3 25 123 123 76 0.01
DDH 16
2995-3026 0.34 0.33 2.02 60 46 10.6 10.3 494 5.7 5.8 4.5 8.9

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.8 Table 3

Determination of ABA Variability Within the Randomly Selected Lower Mole Lake Formation Core
DDH 45: 065-2100, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of

DDH 45: 2065-2100

Lower Mole S S* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste

Lake Core % % % kgftonne  kgttonne  kgftonne  kg/tonne  kgftonne AP SAP SAP pH
DDH 45

2067-2069 0.06 0.06 2.57 73 58 1.9 1.9 711 38 38 30 8.79
DDH 45

2077-2079 0.05 0.05 0.29 17 7 1.6 1.6 15.4 11 11 4.4 9.08
DDH 45

2086-2088 0.03 0.03 0.22 30 5 0.9 0.9 29.1 33 33 5.6 8.74
DDH 45

20982100 0.04 0.03 0.55 29 13 1.3 0.9 27.7 22 32 14 8.69

Range 0.03-0.06  0.03-0.06  0.22-2.57 17-73 5-58 0.9-1.9 0.9-1.9 15.4-71.1 11-38 11-38 4.4-30 8.69-9.08
X (=4 0.04 0.04 0.91 37 21 1.4 1.3 36 26 28 14 8.8
g 0.01 0.02 1.12 25 25 0.4 0.5 24 12 12 12 0.2

DDH 45

2065-2100 0.03 0.03 0.48 21 11 0.9 0.9 20.1 23 23 12 8.6

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.8 Table 4

Determination of ABA Variability Within the Randomly Selected Lower Mole Lake Formation Core
DDH 68: 1878-1903, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of

DDH 68: 1878-1903

Lower Mole S s* Cco, NP NP-CO, AP SAP Net NP NP NP  NP-CO, Paste
Lake Core % % % kgitonne  kgftonne  kgftonne  kg/tonne  kg/tonne AP SAP SAP pH
DDH 68
1880-1882 0.01 0.01 1.10 31 25 0.3 0.3 30.7 103 103 83 8.83
DDH 68
1889-1891 <0.01 <0.01 0.92 26 21 0.3 0.3 25.7 87 87 70 8.85
DDH 68
1898-1900 0.02 <0.01 3.19 47 73 0.6 0.3 46.4 78 157 243 9.25
Range <0.01-0.02 <0.01-0.01  0.92-3.19 26-47 21-73 0.3-0.6 25.7-46.4  78-103  87-157 70-243  8.839.25
X (n = 3) 0.01 0.01 1.74 35 40 0.4 0.3 34 89 116 132 9.0
o 0.01 1.26 11 29 0.2 11 13 37 96 0.2
DDH 68
1878-1903 0.01 <0.01 1.54 37 35 0.3 0.3 36.7 123 123 117 8.6

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
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Appendix 1.8 Table 5

Determination of ABA Variability Within the Randomly Selected Lower Mole Lake Formation Core
DDH 176: 986-1021, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of

DDH 176: 986-1021

Lower Mole S s CO, NP NP-CO, AP SAP Net NP NP NP  NP-CO, Paste
Lake Core % % % kg/tonne  kgftonne  kg/tonne  kgftonne  kg/tonne AP SAP SAP pH
Dglg;fgg‘s 0.09 0.07 <0.05 24 1 28 22 212 8.6 11 0.4 8.25
'13013;1(1;)3 0.24 0.16 <0.05 0 1 75 50 2.5 0 0 02 7.16
%?g_‘ulgg 0.34 0.25 0.22 0 5 106 7.8 -10.6 0 0 06 7.07
11)0?;-113);? 0.15 0.09 0.11 5 3 4.7 28 03 1.1 1.8 1.1 8.52

Range 000-034  0070.25 <0.05022  0-24 15 28106 2278 '12‘1‘?2‘0 086 011 02-11 7.07-8.52
X (n = 4) 0.21 0.14 0.11 72 2 6.4 4.4 08 2.4 32 0.6 7.8
o 0.11 0.08 0.08 1 2 3.4 25 14 4.1 53 0.4 0.7
lgg_*l 012716 <0.01 <0.01 0.18 4 4 0.3 03 37 13 13 13 75

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

MLD2\93C049\CBAPP\8762\10000

Compiled by: JET
Checked by: DjL



Appendix 1.9

1994 Waste Rock Classification (WRC) Evaluations
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Waste Rock Classification (WRC) Evaluations

”~ -~ -
DDH: /S8 Main int.: [12Y - (Yo Eval. int.: (30-131
Est. sulfide content in eval. int. 4-\‘-3‘4“’
Est. % of main int. accounted for by eval. int. 2y %
@ Relative WRC
Factor Rating Weight Potential
Sulfide type ' X 6 = b
Sulfide surface -
area exposed ! X 5 = 3
Alkali type | X -4 = -4
Alkali surface
area exposed ! X -3 = -3
Grain size ' z X 2 = o
Weathering/ 2
slaking X 2 = 4
Total = 1~
DDH: 158 Main int. 280 -308% Eval. int. So0S-3el
Est. sulfide content in eval. int. '“-331051'
Est. % of main int. accounted for by eval. int. Ib'o/-
Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface _
area exposed ' X 5 = S
Alkali type J X -4 = -4
Alkali surface -3
area exposed ! X =3 =
Grain size = X 2 = 9
Weathering/
slaking (= X 2 = Y
Total = 1=

Cob\Q* 55



Waste Rock Classification (WRC) Evaluations

7 - -
DDH: IS Main int.: 233% -3%0  Eval. int.: 3449-3s%
Est. sulfide content in eval. int. 4415L44F
Est. % of main int. accounted for by eval. int. %oﬂ(
Relative WRC
Sl_ Factor Rating _ Weight Potential
Sulfide type ! X 6 = L

Sulfide surface '
area exposed X 5 = s
Alkali type | X -4 = -4
Alkali surface -3
area exposed . X =3 =
Grain size z X 2 = ¥
Weathering/ \
slaking X 2 = z
Total = lo
-7 -
ppH: IS8 Main int. 4Y90-S1e Eval. int.  492-493
Est. sulfide content in eval. int. j¥wbvq§x—
Est. % of main int. accounted for by eval. int. So ’/-
Relative WRC
(:E%E;;) Factor Rating Weight Potential
Sulfide type \ X 6 = L
Sulfide surface
area exposed \ X 5 = s
Alkali type ) X -4 = -4
Alkali surface
area exposed ! X _ -3 = -3
Grain size L X 2 = i
Weathering/ \
slaking X 2 = z
Total = |o

Eolo\'\“*
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Waste Rock Classification (WRC) Evaluations

Ve - ~
DDH: [§ 8 Main int.: @15 -63) Eval. int.: bl7-6t¥
Est. sulfide content in eval. int. M:EL‘~"
Est. % of main int. accounted for by eval. int. 2y
Relative WRC
( sbL) Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface _
area exposed | X 5 = $
Alkali type J X _ -4 = -
Alkali surface
area exposed \ X =3 = -3
Grain size : T X 2 = Y
Weathering/ \
slaking X 2 = [
Total = lo
~ / - Vd
DDH: 33 Main int. 73% -76o Eval. int. 756-7%7
Est. sulfide content in eval. int. JJixbt&P
. : 20"
Est. % of main int. accounted for by eval. int. °
gL Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = 6
Sulfide surface <
area exposed | X 5 =
Alkali type ! X -4 = -4
Alkali surface
area exposed \ X -3 = -3
Grain size z X 2 = u
Weathering/ \
slaking X 2 =
Total = lo

6 S\ 5



Waste Rock Classification (WRC) iivaluations

7~ v
ppH: IS5 Main int.: 899-9's Eval. int.: 353'%5"4
Est. sulfide content in eval. int. Uizbavﬁ'
Est. % of main int. accounted for by eval. int. LS—%L
Relative WRC
@ Factor Rating Weight Potential
Sulfide type ! X 6 = e
Sulfide surface
area exposed ! X 5 = s
Alkali type ! X -4 = -4
Alkali surface
area exposed ! X -3 = -3
Grain size L X 2 = Y
Weathering/ \
slaking X 2 = L
Total = e

DDH: 15~ Main int. /040- 1ebo  Eval. int. !0¥3-lesY

Est. sulfide content in eval. int. ‘u‘3L4vr-
Est. % of main int. accounted for by eval. int. 2§‘£.

(RL)

Relative WRC

Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface _
area exposed | X 5 = \
Alkali type ! X -4 = -4
Alkali surface
area exposed ) X =3 = -3
Grain size z X 2 = Y
Weathering/ .
slaking | X 5 =

Total = lo
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Waste Rock Classification (WRC) Evaluations

- —

ppH: IS8 Main int.: U8y -1z10 Eval. int.: N9Y -1ss”
Est. sulfide content in eval. int. 1&u&v¢§;.
Est. % of main int. accounted for by eval. int. 56 °%

Relative WRC

Factor Rating Weight Potential
] 6 = b

Sulfide type X =

Sulfide surface

area exposed ! X 5 = g

Alkali type J X -4 = - Y

Alkali surface 3

area exposed \ X -3 = -

Grain size ' = X 2 = 9

Weathering/ )

slaking X 2 = 2
Total = lo

_ -
ppH: VN Main int. 340 -13606 Eval. int. 1342-1343

Est. sulfide content in eval. int. AM#
- e
Est. % of main int. accounted for by eval. int. s °A
Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface \ ~
area exposed X 5 = )
Alkali type | X _ -4 = -4
Alkali surface 3
area exposed \ X -3 = -
Grain size T X 2 = v
Weathering/ \ 2
slaking X 2 =

CL’D Total = lo
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Waste Rock Classification (WRC) Evaluations

DDH: | (S/ Main int.: 1490 - IS10 Eval. int.: ISe9-!S10
Est. sulfide content in eval. int. legL‘~}'
Est. % of main int. accounted for by eval. int. *0'VL
Relative WRC
<GZL ) Factor Rating Weight  Potential
Sulfide type \ X 6 = L
Sulfide surface <
area exposed ! X S =
Alkali type \ X _ -4 = -4
Alkali surface
area exposed ! X -3 = -3
Grain size - X 2 = Y
Weathering/ . -
slaking X 2 =
Total = le
o
DDH: (¥°M Main int. 1640 - “’7\/ Eval. int. Jbbl-1661L
Est. sulfide content in eval. int. LL;¥L4~J'
Iy
Est. & of main int. accounted for by eval. int. 1%
Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface -
area exposed 3 X 5 = s
Alkali type | X -4 = - Y
Alkali surface 3
area exposed ‘ X -3 = -
Grain size 2 X 2 = 4
Weathering/
slaking ! X 2 = z
Total = 2o

o‘-\q*




Waste Rock Classification (WRC) Evaluations

v
DDH: ISy Main int.: 1790 - 1 /o Eval. int.: 'gég'l&°°'
Est. sulfide content in eval. int. LL\SSL‘J'
Est. $ of main int. accounted for by eval. int. 25l
Relative WRC
(ZL_ Factor Rating Weight Potential
sulfide type | X 6 = b
sulfide surface '
area exposed X 5 = s
Alkali type \ X -4 = i §
Alkali surface
area exposed 3 X -3 = - ﬁ
Grain size ‘ z X 2 = -+
Weathering/ 2
slaking { X 2 =
Total = ¥
DDH: s Main int. 194e - 19656 Eval. int. 196 -(9¢3
Est. sulfide content in eval. int. ’:-LLLL""——
[
Est. % of main int. accounted for by eval. int. 2y %
Relative WRC
RL Factor Rating Weight Potential
sulfide type \ X 6 = L
sulfide surface 3 _
area exposed X 5 = 'y
Alkali type \ X _ -4 = -4
Alkali surface
area exposed 3 X =3 = "ﬁ
Grain size ot X 2 = Y
Weathering/
slaking ! X 2 = <

Total = v

\SL o"\q* 61 |



Waste Rock Classification (WRC) Evaluations

Ve 7
ppH: | §Y Main int.: 20860-210YV Eval. int.: 20&9-1le9¢
Est. sulfide content in eval. int. Annuv¢§x—-
Est. $ of main int. accounted for by eval. int. bC’VL
Relative WRC
Factor Rating Weight Potential
Sulfide type \ X 6 = L
Sulfide surface
area exposed ' X 5 = 5
Alkali type J X -4 = -4
Alkali surface -3
area exposed \ X -3 =
Grain size (% X 2 = Y
Weathering/ 2
slaking ‘ X 2 =
Total = [o
-
DDH: ¥ Main int. 2246 -2lbe Eval. int. 2TMI-2242
Est. sulfide content in eval. int. A\Pv‘ﬂu/—'
Est. £ of main int. accounted for by eval. int. bo.A
QQL Relative WRC

Factor Rating Weight Potential
Sulfide type | X 6 = ¢
Sulfide surface _
area exposed ' X 5 = b
Alkali type 3 X -4 = __ =L
Alkali surface -9
area exposed 3 X -3 =
Grain size [ X 2 = Y
Weathering/ 2
slaking ! X 2 =

LA
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Waste Rock Classification (WRC) Evaluations

DDH: 1{3/ Main int.: 1240 -22 b6 Eval. int.: ‘L‘Li&'l‘u-(_‘i

Est. sulfide content in eval. int. LLQ%L“~f-
Est. % of main int. accounted for by eval. int. "l"-‘ Yo
Relative WRC
FEL- Factor Rating Weight Potential
sulfide type [ X 6 =
sulfide surface c
area exposed \ X 5 =
Alkali type \ X -4 = -4
Alkali surface
area exposed | X -3 = -3
Grain size 4 y . X 2 = 4
Weathering/ '
slaking X 2 =
Total = lo
7
ppH: ¥\ Main int. Eval. int. '7—7"("7"1\/

Est. sulfide content in eval. int.

Est. % of main int. accounted for by eval. int.

(]g;;b Relative WRC
Potential

Factor Rating Weight
sulfide type | X 6 = L
(&"6"“1"‘1 l"“] Sulfide surface
WL area exposed s X 5 = lo
Alkali type 2 X -4 = -3

Alkali surface L
area exposed T X -3 = -
Grain size z X 2 = Y
Weathering/ 2
slaking ! X 5 =

s

Jat
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Waste Rock Classification (WRC) Evaluations

v -
ppH: X8 Main int.: Eval. int.: /Y49-(5¢C0O

Est. sulfide content in eval. int.

Est. $ of main int. accounted for by eval. int.

e L Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = A
Sulfide surface 3 P
ﬁL ! L area exposed X 5 = 'y
t ] Alkali type 3 X -4 = =l
WD Alkali surface -9
area exposed 3 X -3 =
Grain size T X 2 = Y
Weathering/
slaking | X 2 = N
Total = A
Ve -
ppa: 1§ Main int. Eval. int. IS82 -1y ¥3

Est. sulfide content in eval. int.

Est. % of main int. accounted for by eval. int.

Relative WRC
Factor Rating Weight Potential

Sulfide type | X 6 = (A
Sulfide surface _
a‘ Leg b area exposed 3 X 5 = I
8 7 Alkali type 3 X -4 = -z
SRLC Alkali surface
area exposed 3 X -3 = -9
Grain size z X 2 = o
Weathering/
slaking | X 2 = r
D Total = b

6 0"\“* 64 |



Waste Rock Classification (WRC) Evaluations

DDH: 4y Main int.: 3lo- 3Y%eo Eval. int.: 329-33¢
Est. sulfide content in eval. int. l-L‘zl«‘-P
Y
Est. % of main int. accounted for by eval. int. 3y /°
SL Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = b
sulfide surface 3 _
area exposed X 5 = Iy
Alkali type | X -4 = -4
Alkali surface 3 : q
area exposed X _ =3 = =
Grain size [= X 2 = Y
Weathering/
slaking | X 2 =
Total = Y4
DDH: 4y Main int. § 36 -Y 6o Eval. int. &§S4§¢ - vy e
Est. sulfide content in eval. int. JA.:%(«.J"
Est. % of main int. accounted for by eval. int. 300/.
<L Relative WRC
Factor Rating Weight Potential
sulfide type | X 6 = L
sulfide surface
area exposed [ X 5 = lo
Alkali type \ X _ -4 = -Y
Alkali surface
area exposed s X -3 = -L
Grain size [ X 2 = Y
Weathering/ 2
slaking ! X 2 =
Total = [

D
~é"’ N
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Waste Rock Classification (WRC) Evaluations

ppH: 44 Main int.: &9 - %9e Eval. int.: 883'%?‘(

Est. sulfide content in eval. int. &L%5L4~¢’
Est. % of main int. accounted for bv eval. int. 24>Wt
Relative WRC
ML Factor Rating Weight Potential
Sulfide type ! X 6 = -
Sulfide surface 4_
area exposed X 5 = 2o
Alkali type | X -4 = - ¢
Alkali surface
area exposed 4’ X -3 = =t
Grain size = X 2 = Y
Weathering/ 2
slaking ! X 2 =
Total = e
DDH: 74 Main int. 930-36s¢ Eval. int. 3%2-3\"3
Est. sulfide content in eval. int. ‘L43L4~x—
Est. % of main int. accounted for by eval. int. L°'VL
Relative WRC
(:::> Factor Rating Weight Potential
Sulfide type \ X 6 = L
Sulfide surface
area exposed z X 5 = lo
Alkali type ] X _ -4 = -4
Alkali surface 2
area exposed X -3 = -L
Grain size T X 2 = s
Weathering/
slaking [ X 2 = ¢

66



Waste Rock Classification (WRC) Evaluations

ppH: 1Y Main int.: S6o-¥9o Eval. int.: S70-N71
Est. sulfide content in eval. int. A\/wk\'/——-
Est. % of main int. accounted for by eval. int. Se A

Relative WRC

@ Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface 2
area exposed X 5 = /o
Alkali type \ X -4 = -4
Alkali surface 3 'Q
area exposed X =3 =
Grain size 2 X 2 = Y
Weathering/ ' 2
slaking X 2 =
Total = l

/ -

DDH: Z‘-(?, Main int. boy - &3 Eval. int. by - 61l
Est. sulfide content in eval. int. LL:M
Est. % of main int. accounted for by eval. int. 10./0

Relative WRC
Factor Rating Weight Potential
Sulfide type \ X 6 = b
Sulfide surface 2 )
area exposed X 5 = ©
Alkali type | X _ -4 = -4
Alkali surface
area exposed L X -3 = -6
Grain size Z X 2 = hi
Weathering/ I 2
slaking X 2

Total = R
o
67
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Waste Rock Classification (WRC) Evaluations

DDH: 9% Main int.: S 25-%6o Eval. int.: JSS8e-3¥7
Est. sulfide content in eval. int. |4%394Jr—
-~ O
Est. $ of main int. accounted for by eval. int. 2y %
SL Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface
area exposed 1 X 5 = lo
Alkali type \ X _ -4 = -4
Alkali surface
area exposed [ X -3 = -t
Grain size L X 2 = 9
Weathering/ a
slaking ! X 2 =
Total = lz
pDH: &I Main int. 2o -h¥o Eval. int. N\tT-1113
Est. sulfide content in eval. int. thzp‘~¢_
Est. % of main int. accounted for by eval. int. STﬁﬁ
Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = A
Sulfide surface
3 -
area exposed X 5 =
Alkali type ] X _ -4 = -4
Alkali surface L
area exposed L X _=3 = -
Grain size = X 2 = Y
Weathering/ ( 2
slaking X 2 =

68



Waste Rock Classification (WRC) Evaluations

DDH: 21 Main int.: 120 -1¥V0 Eval. int.: 127 -152X%
Est. sulfide content in eval. int. LL.‘,}(LJ'
Est. % of main int. accounted for by eval. int. 20 A
Relative WRC
@ Factor Rating Weight Potential
Sulfide type | X 6 = L
sulfide surface 2 '
area exposed X 5 = lo

Alkali type \ X -4 = -4
Alkali surface
area exposed "' X -3 = -1
Grain size - X 2 = Y
Weathering/ 2
slaking | X 2 =
Total = G
ppH: lbo Main int. 2¢60-203¢ Eval. int. 2o02e-262]
Est. sulfide content in eval. int. &:3(.*."
.
Est. % of main int. accounted for by eval. int. K /-
( RLD Relative WRC
: Factor Rating Weight Potential
GJ-L&-M«L'. sued. sulfide type | X 6 = ¢
. sweaeslel Sulfide surface
wa ﬁ area exposed ¥ X 5 = 206
\o.‘ LDLL Alkali type ! X _ -4 =__-¢%
Alkali surface
area exposed Y X -3 = ad ¥ 2
Grain size z X 2 = Y
Weathering/ 2
slaking | X 2 =
D) Total = e

¥ e
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Waste Rock Classification (WRC) Evaluations

ppg: lbo Main int.:; &Hlo-12¢ Vo Eval. int.: 242l -24212
Est. sulfide content in eval. int. Au—a—a}l-—-
v
Est. % of main int. accounted for by eval. int. gy /-
ML Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface 3 _
area exposed X 5 = A
Alkali type \ X -4 = -4
Alkali surface 2
area exposed X -3 = -t
Grain size 2 X 2 = i
Weathering/
slaking \ X 2 = Zz
Total = 7
DDH: lbo Main int. 2420 - Yo Eval. int. 2434 ’7"'(33/
Est. sulfide content in eval. int. M—:EL..,J"
Est. % of main int. accounted for by eval. int. '\,“/0
@ Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = ¢
R Sulfide surface 3
area exposed X 5 = i
Alkali type ! X -4 = -9
Alkali surface .
area exposed [ X -3 = -
Grain size T X 2 = Y
Weathering/
slaking ! X 2 = z
"> Total = 7

a
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Waste Rock Classification (WRC) Evaluations

DDH: b Main int.: 7Y¥6-7%¢ Eval. int.: 217y -6
Est. sulfide content in eval. int. u——‘Z(L“V"—
Est. % of main int. accounted for by eval. int. 20%
(ML ) Relative WRC
Factor Rating Weight Potential
sulfide type \ X 6 = L
Sulfide surface 3 ' _
area exposed X 5 = Iy
Alkali type \ X _ -4 = -4
Alkali surface 3 4
area exposed X _ -3 = -
Grain size = X 2 = Y
Weathering/ | 2
slaking X 2 =
Total = 1y

- ~
ppH: 133 Main int. [03e-1240 Eval. int. 1224 -122Y%
Est. sulfide content in eval. int. u—\M
Est. % of main int. accounted for by eval. int. 3°°/-.
ML Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = ¢
Sulfide surface 2
area exposed X 5 = lo
Alkali type \ X _ -4 = -4
Alkali surface
area exposed z X =3 = -C
Grain size (= X 2 = 4
Weathering/ '
slaking X 2 = z
Total = [

‘GAI;"\Q\‘k
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Waste Rock Classification (WRC) Evaluations

DDH: 138 Main int.: I71No-1F20 Eval. int.: '7‘?7"7??
Est. sulfide content in eval. int. LLM
Est. % of main int. accounted for by eval. int. $’°A
ML Relative WRC
Factor Rating Weight Potential
Sulfide type { X 6 = A
Sulfide surface 92
area exposed X 5 = (o
Alkali type | X -4 = -4
Alkali surface L
area exposed z X -3 = -
Grain size 7 X 2 = Y
Weathering/ | o
slaking X 2 =
Total = -
ppH: 27 Main int.2lbo - Lt20 o Eval. int. 2\¥Y- 218
Est. sulfide content in eval. int. ll—‘&k-v‘”
Est. % of main int. accounted for by eval. int. 20 .(-
@ Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = A
Sulfide surface \”
area exposed ! X 5 =
Alkali type ' X -4 = -4
Alkali surface
area exposed ! X =3 = -3
Grain size [ X 2 = Y
Weathering/
slaking ! X 2 = z
Total = /o

o"\‘\* 72 |



Wwaste Rock Classification (WRC) Evaluations

v
DDH: ' Main int.: 8’0’5’&""6 Eval. int.: ¥36-%¥37
Est. sulfide content in eval. int. LIIXLJJF—
Est. % of main int. accounted for by eval. int. 3y %
Relative WRC
Factor Rating Weight Potential
sulfide type \ X 6 = L
sulfide surface 3 ‘
area exposed X 5 = 5~
Alkali type | X -4 = -
Alkali surface
area exposed 3 X -3 = -9
Grain size Z X 2 = o
Weathering/ \ 2
slaking X 2 =
Total = 'i

DDH: L(Dﬁ Main int. Xb('q""c Eval. int. g?"'?q"

Est. sulfide content in eval. int. 4L{3L4~r—
. . , [}
Est. % of main int. accounted for by eval. int. Lo ‘-

@

\.\"‘*

Factor

sulfide type

sulfide surface
area exposed

Alkali type

Alkali surface
area exposed

Grain size

Weathering/
slaking

73

Relative WRC

Rating Weight Potential
4 x s =__ %°
\ X -4 = -4
¢ x -3 =__"IF
A X 2 = Y
| X 5 - y 2.
Total = b




ppH: b v~

Waste Rock Classification (WRC) Evaluations

Main int.: 2240 -229c Eval. int.: 2289-11Go

Est. sulfide content in eval. int. ¢l;5L‘,F-

Est. $ of main int. accounted for by eval. int. (ol

ML Relative WRC
Factor Rating Weight Potential
Sulfide type \ X 6 = L
Sulfide surface P
area exposed 3 X 5 = A
Alkali type J X -4 = -
Alkali surface -5
area exposed 3 X -3 =
Grain size . X 2 = ¢
Weathering/
slaking { X 2 = z

Total = '4

DDH: Y Main int. ¢2Zle-22Y¥0o Eval. int. 23y -72136
Est. sulfide content in eval. int. bLﬁzLJb}_—
. o : 20,
Est. ¥ of main int. accounted for by eval. int. *
ML Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface 72
area exposed X 5 = lo
Alkali type 1 X _ -4 = -Y
Alkali surface
area exposed 2z X -3 = -6
Grain size [ X 2 = Y
Weathering/
slaking ! X 2 = z
Total = =
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Waste Rock Classification (WRC) Evaluations

DDH: g Main int.: 2!db-213© Eval. int.: 212-213
Est. sulfide content in eval. int. ‘4&3L}~k-
°
Est. % of main int. accounted for by eval. int. 8 /°

(o)

Relative WRC

Factor Rating Weight Potential
Sulfide type J X 6 = b
sulfide surface
area exposed Y X 5 = Lo
Alkali type ! x -4 =__=M
Alkali surface
area exposed Y X =3 = -z
Grain size - X 2 = Y
Weathering/
slaking { X 5 = B
Total = I
DDH: 3y~ Main int. 2¢O -23% ¢  Eval. int. 23'¢¥-2316
Est. sulfide content in eval. int. 1-\—75\.«-.«"’
Est. % of main int. accounted for by eval. int. 5/‘/-
@ Relative WRC
Factor Rating Weight Potential
sulfide type ( X 6 = (A
sulfide surface
area exposed 7— X 5 = lo
Alkali type \ X _ -4 = -4
Alkali surface
area exposed 2 X -3 = -6
Grain size z X 2 = Y
Weathering/
slaking ! X 2 =
Total = L2

et
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Waste Rock Classification (WRC) Evaluations

DDH: b ¥ Main int.: 1939-2062¢  Eval. int.: [971-197L
Est. sulfide content in eval. int. Au—&vag‘/-
Est. % of main int. accounted for by eval. int. leo °(.
(mL ) Relative WRC

Factor Rating Weight Potential
Sulfide type ' X 6 = ¢
Sulfide surface
area exposed 3 X 5 = Iy

Alkali type { X -4 = -4
Alkali surface

area exposed 3 X -3 = ’ﬁ
Grain size 2z X 2 = Y
Weathering/
slaking J X 2 = z
Total = ‘%
ppH: 271\ Main int. 2195 - Z1¥% Eval. int. t269-22l0¢
Est. sulfide content in eval. int. LLYELJmf.
Est. % of main int. accounted for by eval. int. 2o ‘(o
Relative WRC
ML Factor Rating Weight Potential
Sulfide type ! X 6 = .
Sulfide surface 3 _
area exposed X 5 = "
Alkali type ( X _ -4 = -4

Alkali surface
area exposed

Nlw
<
(]
I
£

Grain size

Weathering/
slaking ! X 2 =
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Waste Rock Classification (WRC) Evaluations

ppH: 270 Main int.: 20676 -UGY Eyval. int.; 20%2-20¢¥%3

Est. sulfide content in eval. int. A\V¢~*ﬁ¥ﬁ—
Est. % of main int. accounted for by eval. int. Lav s
L Relative WRC
M Factor Rating Weight Potential
sulfide type ! X 6 = L
Sulfide surface
area exposed z X 5 = re
Alkali type | X -4 = -4
Alkali surface v -
area exposed X =3 =
Grain size ' (= X 2 = Y
Weathering/
slaking { X 2 = L
Total = L
DDH: lfﬁ Main int. |1%0- 1940 Eval. int. 1767 - 176§
Est. sulfide content in eval. int. LLRELJa*——
e
Est. % of main int. accounted for by eval. int. ZY‘L
ML Relative WRC
Factor Rating Weight Potential
Sulfide type \ X 6 = L
Sulfide surface
3 1y~
area exposed X 5 = 3
Alkali type \ X _ -4 = -9
Alkali surface
area exposed 4 X _ -3 = -2
Grain size [ X 2 = g
Weathering/ 7
slaking \ X 2 =
Total = I\
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Waste Rock Classification (WRC) Evaluations

ppH: 4y Main int.: {730-1970  Eval. int.: /7677 - 176§
Est. sulfide content in eval. int. LL%&L‘*j——
Est. % of main int. accounted for bv eval. int. 2o °/~
< MU Relative WRC
Factor Rating Weight Potential
Sulfide type J X 6 = L
Sulfide surface _
area exposed 3 X 5 = 0y
Alkali type ( X -4 = ~Y
Alkali surface
area exposed Y X -3 = =1L
Grain size T X 2 = Y
Weathering/ o
slaking | X 2 =
Total = 0\
DDH: 2| Main int. lb26- 1670 Eval. int. %7 -4y
Est. sulfide content in eval. int. ”\\\X'(“‘J—
N
Est. % of main int. accounted for by eval. int. s~ /‘
Relative WRC
0 Factor Rating Weight Potential
@ Sulfide type J X 6 = L
Sulfide surface _
area exposed 3 X 5 = )
Alkali type t X _ -4 = -4

Alkali surface

area exposed 3 X -3 = -9

Grain size 2 X 2 = Y

Weathering/

slaking | X 2 = s
Total = 'y

R\

S
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Waste Rock Classification (WRC) Evaluations

DDH: (b Main int.: ¢3d® -2380  Eval. int.: 23 29 -2320
Est. sulfide content in eval. int. AM'-})—'
Est. % of main int. accounted for by eval. int. (00 °(,
PL Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface _
area exposed \ X 5 = S
Alkali type ) X _ -4 = -4
Alkali surface -3
area exposed \ X =3 =
Grain size ' L X 2 = Y
Weathering/
slaking ! X 2 = z
Total = o

ppH: |76 Main int. t&0 -950 Eval. int. 926 - 917

Est. sulfide content in eval. int. -L\-—QBLJ-J’—
Est. % of main int. accounted for by eval. int. “56/9
Relative WRC
ML Factor Rating Weight Potential

Sulfide type ( X 6 = (R
Sulfide surface 3 _
area exposed X 5 = A
Alkali type | X _ =4 = -9
Alkali surface
area exposed 2 X -3 = -t
Grain size A X 2 = Y
Weathering/ 2
slaking | X 2 =

C‘:7 Total = 7

st
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Waste Rock Classification (WRC) Evaluations

DDH: 4L Main int.: J0U-%du Eval. int.: TY-In~
Est. sulfide content in eval. int. A\H—vn.g;:.
Est. % of main int. accounted for by eval. int. SVSﬁ(
sSL Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface _
area exposed \ X 5 = p)
Alkali type \ X -4 = -4
Alkali surface 3
area exposed | X __ -3 = -
Grain size [ X 2 = Y
Weathering/
slaking ' X 2 = |
Total = lo
DDH: 4% Main int. 1YV -3¥d0 Eval. int. 791-193
Est. sulfide content in eval. int. u%gLawf'
Est. % of main int. accounted for by eval. int. ﬁr‘/-
SL.» Relative WRC
Factor Rating Weight Potential
Sulfide type \ X 6 = L
Sulfide surface _ _
area exposed 5 X 5 = 2y
Alkali type \ X -4 = -y
Alkali surface
area exposed { X -3 = -3
Grain size z X 2 = b
Weathering/
slaking \ X 2 = -
Total = So
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Waste Rock Classification (WRC) Evaluations

ppH: _14Y% Main int.: 660 -850 Eval. int.: 1%¢ 2713
Est. sulfide content in eval. int. &LA€$~a;+'
Est. % of main int. accounted for by eval. int. 'O'A
( SL) Relative WRC

Factor Rating Weight Potential
sulfide type \ X 6 = L
sulfide surface -
area exposed X 5 = S

|
Alkali type 3 X -4 = -l
Alkali surface 3
area exposed X -3 = —ﬁ
Grain size (S X 2 = Y
Weathering/ 2
slaking I X 2 =
Total = "i
DDH: l‘&‘i’ Main int. oV -y o Eval. int. WW\9-1tZo
Est. sulfide content in eval. int. Avovt&t.
-~ 0
Est. % of main int. accounted for by eval. int. by A
@ Relative WRC
Factor Rating Weight Potential
sulfide type \ X 6 = L

sulfide surface
area exposed

Alkali type
Alkali surface q

Iy~
x -4 =_ -4

w
>
”n

|

.

area exposed 3 X -3 =

Grain size = X 2 =

Weathering/

slaking \ X 2 = z
Total = '*

T



Waste Rock Classification (WRC) Evaluations

ppa: 149 Main int.: '6blo-(67o0 Eval. int.: lb{4i-164L
Est. sulfide content in eval. int. ‘l*&L“FJF
Est. & of main int. accounted for by eval. int. 2 %

@

Relative WRC

Factor Rating Weight Potential
Sulfide type \ X 6 = A
Sulfide surface
area exposed z X 5 = le
Alkali type \ X -4 = -y
Alkali surface
area exposed 4 X _ -3 = -l
Grain size Z X 2 = u
Weathering/ | 2
slaking X 2 =
Total = b
ppH: 132 Main int. !'30- 1 ¥0 Eval. int. 39-1140
Est. sulfide content in eval. int. AWV’—
4
Est. % of main int. accounted for by eval. int. 7(6/-
Relative WRC
<:::> Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface -
area exposed 3 X 5 = A
Alkali type J X _ -4 = -
Alkali surface 3 -4
area exposed X -3 =
Grain size 2 X 2 = ¢
Weathering/
slaking ' X 2 =

o"\\a\Nk
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Waste Rock Classificat

ion (WRC) Evaluations

ppH: (3%

@

~
Main int.: 1130 =1 ®0 Eval. int.: W3s-133.%

Est. sulfide content in eval. int. ‘d—\z\’Lc-J"

Est. % of main int. accounted for by eval. int. < | °/-

Relative WRC
Factor Rating Weight Potential
sulfide type X 6 = b
sulfide surface 3 ~
area exposed X 5 = Iy
Alkali type X -4 = -y
Alkali surface 2
area exposed X -3 = -t
Grain size T X 2 = "f
Weathering/ ) 2
slaking X 2 =
Total = 7

opH: &3

D

Main int. 1500 -l oo Eval. int. IyY4q-1\vvyo
Est. sulfide content in eval. int. Ji;aLa.G'
Est. % of main int. accounted for by eval. int. 7—0"/.;
Relative WRC
Factor Rating Weight Potential
sulfide type ! X 6 =
sulfide surface
area exposed 4 X 5 = o
Alkali type \ X -4 = -4
Alkali surface )
area exposed 4 X -3 = -1
Grain size T X 2 = 4
Weathering/ | 2
slaking X 2 =
Total = o
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Waste Rock Classification (WRC) Evaluations

—
DDH: 223 Main int.: 930-lcaSo Eval. int.: q474-91}
Est. sulfide content in eval. int. iL%gLuh«F—
Est. % of main int. accounted for by eval. int. |’Z-ﬂc
e Relative WRC
L Factor Rating Weight Potential
Sulfide type \ X 6 = 2
Sulfide surface 3 _
area exposed X 5 = Iy
Alkali type \ X _ -4 = e
Alkali surface
area exposed ' X -3 = -3
Grain size = X 2 = Y
Weathering/ .
slaking | X 2 =
Total = 2o
ppg: (1L Main int. [97¢-1l v Eval. int. [|0§3 -(e9Y
Est. sulfide content in eval. int. A\"—"y‘-
¢
Est. % of main int. accounted for by eval. int. teu */,
Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = b
Sulfide surface 4
area exposed X 5 = o
Alkali type | X _ -4 = -4
Alkali surface 3 -
area exposed X -3 = ﬂ
Grain size 2z X 2 = 4
Weathering/ \
slaking X 2 =




Waste Rock Classification (WRC) Evaluations

ppH: 41 Main int.: 949-9¥%! Eval. int.: Q49 -9Y6
Est. sulfide content in eval. int. LL48L4~*'
Est. % of main int. accounted for by eval. int. (s %
(ML Relative WRC
Factor Rating Weight Potential
Sulfide type J X 6 = ¢
Sulfide surface
area exposed 3 X 5 = 'y
Alkali type YR X -4 = ¥
Alkali surface 3
area exposed X -3 = -9
Grain size /A X 2 = Y
Weathering/
slaking \ X 5 = r A
Total = o
DDH: 2.6 Main int. 1o -71Y0 Eval. int. 707 -70%
Est. sulfide content in eval. int. ll%gLJ%}—
Y
Est. of main int. accounted for by eval. int. 10 %
Relative WRC
ML Factor Rating Weight Potential
Sulfide type ! X 6 = A
Sulfide surface P
area exposed 3 X 5 = R
Alkali type \ X -4 = -y
Alkali surface
area exposed 3 X -3 = -9
Grain size T X 2 =
Weathering/
slaking ! X 2 = z
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Waste Rock Classification (WRC) Evaluations

ppH: 13 Main int.: 1¥00 =16y Eval. int.: I¥49-15¢
Est. sulfide content in eval. int. LL:YUL-‘-J
Est. % of main int. accounted for by eval. int. "f‘./o
ML Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = ¢
Sulfide surface
area exposed 4 X 5 = 20
Alkali type | X -4 = -4
Alkali surface
area exposed 4 X -3 = -l
Grain size r X 2 = %
Weathering/ |
slaking X 2 = (s
Total = 16

ppu: 140 Main int. £30v - 2Y P Eval. int. #36l- 23"?
Est. sulfide content in eval. int. M—:XL‘_J"
Est. % of main int. accounted for by eval. int. 5"/-
Relative WRC
@ Factor Rating Weight Potential
Sulfide type ! X 6 = (R

Rt

Sulfide surface
area exposed

Alkali type [ X _ -4 = -4

Alkali surface

-+
>

5 = 20

area exposed r X -3 = -L

Grain size o X 2 = Y

Weathering/

slaking ‘ X 2 = z
Total = s
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Waste Rock Classification (WRC) Evaluations

-~ ~ —
DDH: '54 Main int.: 1596-16¥e Eval. int.: I¥9y=nG6
Est. sulfide content in eval. int. LL%3L4~f_
Est. £ of main int. accounted for by eval. int. 10.ﬁ.
Relative WRC
(ZEE:) Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface _
area exposed 2 X 5 = Iy

Alkali type \ X _ -4 = -
Alkali surface

area exposed 4 X =3 = _=Iv
Grain size [ X 2 = 9
Weathering/ 2
slaking ' X 2
Total = I
pp: 4T Main int. 1 -8 Eval. int. 134 -73\"
Est. sulfide content in eval. int. LL;éL‘wf'
Est. % of main int. accounted for by eval. int. <| ﬂﬂ
Relative WRC
( ML.) Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface _
area exposed 3 X 5 = ly
Alkali type J X _ -4 = -y
Alkali surface
area exposed 3 X -3 = —ﬁ
Grain size 2 X 2 = Y
Weathering/
slaking | X 2 =

\oX

\"
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Waste Rock Classification (WRC) Evaluations

DDH: ‘iL Main int.: 10v -1§v Eval. int.: 72Y - 720
Est. sulfide content in eval. int. A et ('/—
Est. $ of main int. accounted for by eval. int. $ol,
e Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = ¢
Sulfide surface
area exposed Y X 5 = Zo

Alkali type \ X -4 = s ¢

Alkali surface

area exposed Y X -3 = =2
Grain size z X 2 = "f‘
Weathering/ \
slaking X 2 = z
Total = G
DDH: I—'f Main int. T40 - 170  Eval. int. (428 -fe29
Est. sulfide content in eval. int. “\W
Est. % of main int. accounted for by eval. int. 4, ‘/.
( L ) Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface 2
area exposed X 5 = o
Alkali type | X -4 = -4
Alkali surface -2
area exposed Y X -3 =
Grain size T X 2 = '-{-
Weathering/ 2
slaking | X 2 =
(_:) Total = ¢

e
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DDH: 1Y

Waste Rock Classification (WRC) Evaluations

(e

Main int.: 9Yv-1170  Eval. int.: M3z -133
Est. sulfide content in eval. int. A\r&ﬁ\L
Est. $ of main int. accounted for by eval. int. 7S4L
Relative WRC
Factor Rating Weight Potential
sulfide type ( X 6 =
sulfide surface
area exposed 3 X 5 = e
Alkali type ! X -4 = -4
Alkali surface 3 -G
area exposed X -3 =
Grain size T X 2 = |
Weathering/ ' 5
slaking X 2 =
Total = 1

ppr: 143

Main int. 29v -7

Eval. int. 7"(?'7‘47

Est. sulfide content in eval. int.

s ot

@)

[ )
Est. % of main int. accounted for by eval. int. ‘{-A
Relative WRC
Factor Rating Weight Potential
sulfide type \ X 6 = L
sulfide surface
3 - 'y
area exposed X 5 =
Alkali type \ X _ -4 = -4
Alkali surface
area exposed 3 X -3 = -9
Grain size YR X 2 = Y
Weathering/ 2
slaking \ X 2 =

89




Waste Rock Classification (WRC) Evaluations

DDH: 143 Main int.: [0T70-=1t20 Eval. int.: 110 =I\1}\
Est. sulfide content in eval. int. LL:XLJ-
Est. % of main int. accounted for by eval. int. Z°(.

Relative WRC
@ Factor Rating Weight Potential

sulfide type ! X 6 = L
Sulfide surface
area exposed '+ X 5 = 2o
Alkali type l X _ -4 = -y
Alkali surface 4
area exposed X -3 = -1
Grain size PN X 2 = 4
Weathering/
slaking | X 2 = z

Total = L

DDH: '*(o Main int. ‘8““"'?8() Eval. int. ”3“"833/

Est. sulfide content in eval. int. Aw&v«q‘/t—
Est. & of main int. accounted for by eval. int. boﬁﬁ
aL. Relative WRC
Factor Rating Weight Potential
Sulfide type J X 6 = .
Sulfide surface 2
area exposed X 5 = lo
Alkali type ! X _ -4 = -4
Alkali surface 3
area exposed X -3 = -9
Grain size 2 X 2 = Y
Weathering/
slaking { X 2 = z
Total = 9
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Waste Rock Classification (WRC) Evaluations

+
DDH: He Main int.: 1Ry -2 Eval. int.: 2@v9-12ale
Est. sulfide content in eval. int. ll%zLa~x—-
Est. $ of main int. accounted for by eval. int. l°ﬂ.
(mL ) Relative WRC
Factor Rating Weight Potential
sulfide type { X 6 =
sulfide surface 2
area exposed * X 5 = o
Alkali type | X -4 = -4
Alkali surface -
area exposed 4 X -3 = L
Grain size : (R X 2 = 4
Weathering/ ‘ 2
slaking X 2 =
Total = L
DDH: ‘b Main int. 200 - 1320 Eval. int. 229Y% - 229 b
Est. sulfide content in eval. int. Ll%aLJaf—'
34,

Est. % of main int. accounted for by eval. int.

L Relative WRC

M Factor Rating Weight Potential
sulfide type \ X 6 =
sulfide surface
area exposed 3 X 5 = 'y
Alkali type | X -4 = -y
Alkali surface
area exposed 4 X -3 = —IT
Grain size [ X 2 = J
Weathering/
slaking { X 5 = z

Total = "

0\.\«“(
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Waste Rock Classification (WRC) Evaluations

DDH: ‘l Main int.: 139 -(9e Eval. int.: [139-14%¢c
Est. sulfide content in eval. int. Av-wa‘\'/-—
-~ ¢
Est. % of main int. accounted for by eval. int. so 'l
Relative WRC
SL Factor Rating Weight Potential
Sulfide type ! X 6 = (A
Sulfide surface 3
area exposed X 5 = Iy~
Alkali type \ X _ -4 = -
Alkali surface 3
area exposed X _ -3 = -9
Grain size 2 X 2 = Y
Weathering/ | 2
slaking X 2 =
Total = "_'f
DDH: 9 Main int. 139 -(90 Eval. int. I¥9-/6o
Est. sulfide content in eval. int. ‘A—?Z{L‘J_
Py
Est. % of main int. accounted for by eval. int. I /~
Relative WRC
@ Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface u
area exposed X 5 = Lo
Alkali type | X -4 = -¢
Alkali surface
area exposed "‘ X -3 = -2
Grain size 1 X 2 = ‘+
Weathering/
slaking \ X 2 = -
Total = b

‘g\.\“’\
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Waste Rock Classification (WRC) Evaluations

DDH: q Main int.: 30v -4 oL Eval. int.: 339'3'4'6

Est. sulfide content in eval. int. JiigLpr'

Est. % of main int. accounted for by eval. int. 20°/.

Relative WRC
( SL-) Factor Rating Weight Potential
Ssulfide type \ X 6 = A
sulfide surface

area exposed z X 5 = le
Alkali type \ X _ -4 = -y
Alkali surface
area exposed Y X =3 = -z
Grain size ' y X 2 = "(’
Weathering/
slaking { X 2 = z
Total = [
DDH: “ Main int. 3qv- Yoo Eval. int. 3y -3¢
Est. sulfide content in eval. int. /xv‘~‘-%ﬁ-
Py
Est. % of main int. accounted for by eval. int. %u (
Relative WRC
(:::> Factor Rating Weight Potential
sulfide type ! X 6 =
sulfide surface
area exposed i X 5 = (o
Alkali type { X =4 = -
Alkali surface <
area exposed i X -3 =
Grain size - X 2 = 4
Weathering/ 2
slaking t X 2 =
Total = =

NG



Waste Rock Classification (WRC) Evaluations

ppH: 3] Main int.: llo-122] Eval. int.: l2c7-(20¥%
Est. sulfide content in eval. int. Jl\xLJ,‘
Est. % of main int. accounted for by eval. int. A
@ Relative  WRC
Factor Rating Weight Potential
Sulfide type ' X 6 = b
Sulfide surface
area exposed 3 X 5 = A
Alkali type \ X __ -4 = -4
Alkali surface 3
area exposed X =3 = -9
Grain size z X 2 = o
Weathering/
slaking ! X 2 = z
Total = ¥
ppH: 131 Main int. llko-122) Eval. int. [6Y¥-1169
Est. sulfide content in eval. int. A\ronsgﬁ—
Est. % of main int. accounted for by eval. int. qs’%&
(ML-) Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface
area exposed z X 5 = to
Alkali type l X _ -4 = -t
Alkali surface
area exposed R X -3 = ~(
Grain size z X 2 = Y
Weathering/
slaking [ X 2 = 2
7 Total = RS

B
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Waste Rock Classification (WRC) Evaluations

DDH: 131 Main int.: 1t2l-131& Eval. int.: 1234113\
Est. sulfide content in eval. int. ll4§L4,f—
Est. % of main int. accounted for by eval. int. }ﬁﬂ

Relative WRC

(,ALt) Factor Rating Weight Potential
Sulfide type ] X 6 = b
Sulfide surface
area exposed 4 X 5 = 2e
Alkali type \ X _ -4 = -4
Alkali surface
area exposed 2 X _ =3 = -9
Grain size : 2 X 2 = Y
Weathering/ 2
slaking | X 2 =
Total = 'ﬂ
ppH: |31 Main int. l221-131L Eval. int. |362-1303
Est. sulfide content in eval. int. AW—'*—(‘/‘—
Est. % of main int. accounted for by eval. int. Sﬁ Y.
L Relative WRC
Factor Rating Weight Potential
sulfide type | X 6 = e
Sulfide surface ~
area exposed ' X 5 = s
Alkali type J X -4 = -4
Alkali surface
area exposed L X -3 = -L
Grailn size z X 2 = Y
Weathering/ \ _ 2

slaking
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Waste Rock Classification (WRC) Evaluations

ppH: 131 Main int.: !3'b-14lo Eval. int.: 1346-1347
Est. sulfide content in eval. int. LLingaJh—
Est. of main int. accounted for by eval. int. 4 °f,

(ML Relative WRC

Factor Rating Weight Potential
sulfide type | X 6 = (R
Sulfide surface
area exposed Y X 5 = Ze
Alkali type \ X -4 = -4
Alkali surface ?
area exposed 3 X -3 = -
Grain size z X 2 = Y
Weathering/ 2
slaking | X 2 =

Total = 19

ppH: 31 Main int. Y19 -1¥e3 Eval. int. [469-1476
Est. sulfide content in eval. int. Jx:f“‘%f—
Est. of main int. accounted for by eval. int. | 6 Y.

ot

éo

(no)

Relative WRC
Factor Rating Weight Potential
Sulfide type \ X 6 = A
Sulfide surface
area exposed z X 5 = | o
Alkali type | X -4 = -y
Alkali surface
area exposed 3 X -3 = -9
Grain size 2 X 2 = Y
Weathering/
slaking | X 2 = z

Total = i
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Waste Rock Classification (WRC) Evaluations

ppy: b3 Main int.: |7Yo - (9% Eval. int.: 1182-17% 23
Est. sulfide content in eval. int. Akv¢~¢&__
Est. % of main int. accounted for by eval. int. L A
@ Relative WRC

Factor Rating Weight Potential
Sulfide type ! X 6 = L
Sulfide surface \ «
area exposed X 5 =
Alkali type ! X -4 = - ¥

Alkali surface
area exposed

>

|
w

l

\
o

e
o]

]

-~

Gralin size

Weathering/
slaking J X 2 = Lz
Total = l
ppH: b 3 Main int. !750-19%% Eval. int. !&3v7-1836
Est. sulfide content in eval. int. ll4¥L4~}'
Est. $ of main int. accounted for by eval. int. ‘-'°4
Q-L Relative WRC
Factor Rating Weight Potential
Sulfide type ' X 6 = b
Sulfide surface 3 Iy
area exposed X 5 =
Alkali type { X _ -4 = -4
Alkali surface
area exposed 3 X -3 = -9
Grain size 2 X 2 = Y
Weathering/ 2
slaking l X 2 =
Total = 1Yy
[\
AR
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Waste Rock Classification (WRC) Evaluations

-~ -
ppH: (63 Main int.: 17306 =190 gEva1. int.: 1€7Y4-1¥7%
Est. sulfide content in eval. int. Av-u«?- C"‘*l “‘1&"-)
Est. % of main int. accounted for by eval. int. lUb.A
@L Relative WRC
Factor Rating Weight Potential
Sulfide type | X 6 = b
Sulfide surface 2
area exposed X 5 = o
Alkali type \ X _ -4 = |
Alkali surface 9
area exposed Y X -3 = =l
Grain size L X 2 = Y
Weathering/ I
slaking X 2 = o
Total = b

-
DDH: qx Main int. 2§80 -1336 Eval. int. 13ey -136e)\
Est. sulfide content in eval. int. LlléL*vk_
Est. % of main int. accounted for by eval. int. QO‘L

@

Relative WRC

Factor Rating Weight Potential
Sulfide type | X 6 = L
Sulfide surface
area exposed Y X 5 = 2o
Alkali type ! X -4 = -y
Alkali surface Y
area exposed X -3 = -lr
Grain size z X 2 = i
Weathering/ -
slaking I X 2 =

Total = i

98



DDH: 23

Waste Rock Classification (WRC) Evaluations

Main int.: 14OV -14bo Eval. int.: NS b - 1457
Est. sulfide content in eval. int. LLCXLJ~}’
ZU ‘{o

Est.

% of main int. accounted for by eval. int.

@

Factor

Sulfide type

sulfide surface
area exposed

Alkali type

Alkali surface
area exposed

Grain size

Weathering/
slaking

Relative WRC
Rating Weight Potential
\ X 6 = L
z X _ 5 = le
\ X _ -4 = -4
L X _ =3 = -¢
y X 2 = %
l X 2 = z
Total = R~

DDH: ik Main int. 22—0-8’&/6 Eval. int. T¥Y -FYy~
Est. sulfide content in eval. int. ur¢ﬂ-v*'
Est. % of main int. accounted for by eval. int. 5“74

Relative WRC
Factor Rating Weight Potential
sulfide type \ X 6 = ¢
Sulfide surface
area exposed 3 X 5 = Iy
Alkali type \ X _ -4 = -¢
Alkali surface -9
area exposed 3 X -3 =
Grain size o X 2 = 4
Weathering/ I
slaking X 2 = z

99
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Waste Rock Classification (WRC) Evaluations

DDH: 2\ Main int.: 17?53-17¥¢ Eval. int.: !?5Y{ -172%y"
Est. sulfide content in eval. int.
Est. % of main int. accounted for bv eval. int.

@

DDH :

23

Relative WRC

Factor Rating Weight Potential
Sulfide type | X 6 = b
Sulfide surface
area exposed 3 X 5 = Iy
Alkali type 3 X -4 = —I2
Alkali surface
area exposed - X -3 = -0
Grain size 2 X 2 = o
Weathering/ .
slaking { X 2 =

Total = ﬂ

Main int. 1491 - 1496

Eval. int. 1492.5 = {493y

Est.

sulfide content in eval. int

Est.

% of main int. accounted for

by eval. int.

@

2o

Relative WRC

Factor Rating Weight Potential
Sulfide type ] X 6 = (A
Sulfide surface
area exposed Y X 5 = 2o
Alkali type | X -4 = -4
Alkali surface
area exposed | X -3 = -3
Grain size | X 2 =
Weathering/
slaking { X 2 = L//}

Total = 5
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Waste Rock Classification (WRC) Evaluations

DDH: 35/ Main int.: 2374 -2376 Bml.jmt.:l37(>137\1f’

Est. sulfide content in eval. int.

Est. $ of main int. accounted for by eval. int.

@ Relative WRC
Factor Rating Weight Potential
sulfide type ! X 6 = L
sulfide surface
area exposed 4 X 5 = 2o
Alkali type | X -4 = -4
Alkali surface
area exposed _ | X -3 = -3
Grain size . X 2 = q
Weathering/ 2
slaking ! X 2 =
Total = 2y
ppH: 13 Main int. 1580 -1C&3 Eval. int. IS8 -1V L

Est. sulfide content in eval. int.

Est. % of main int. accounted for by eval. int.

(EEEB Relative WRC
Factor Rating Weight Potential
sulfide type \ X 6 = ¢
sulfide surface 3 _
area exposed X 5 = 0y
Alkali type | X -4 = -4

Alkali surface
area exposed

X -3 = —+

P~
=
[\S]
I

Grain size

Weathering/
slaking

=
(\S]
I
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Waste Rock Classification (WRC) Evaluations

ppH: |1r¥ Main int.: 2311 =233 Eval. int.: £302-2312.\7

Est. sulfide content in eval. int.

Est. $ of main int. accounted for by eval. int.

Relative WRC
(EEE:) Factor Rating Weight Potential
Sulfide type J X 6 = e
Sulfide surface -
area exposed $ X 5 = 2y
Alkali type \ X _ -4 = -y
Alkali surface 3
area exposed ! X -3 = -
Grain size y R X 2 = o
Weathering/ -
slaking \ X 2 =
Total = 3o
ppa: 133 Main int.1297-1299  Eval. int.[297.¥-129%

Est. sulfide content in eval. int.

Est. % of main int. accounted for by eval. int.

Relative WRC
(EEEZ) Factor Rating Weight Potential
Sulfide type ' X 6 A

Sulfide surface

area exposed ¥ X 5 = 2o
Alkali type Z- X -4 = -8
Alkali surface 2 L
area exposed X -3 = -
Grain size [ X 2 = b
Weathering/
slaking | X 2 =

Total = | &
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Waste Rock Classification (WRC) Evaluations

ppoH: 1Y 3 Main int.: 2 -l3e Eval. int.: 2% .- 129
Est. sulfide content in eval. int.
Est. % of main int. accounted for by eval. int.
Relative WRC
Factor Rating Weight Potential
Sulfide type ! X 6 = A
Ssulfide surface
area exposed Y X 5 = 20
Alkali type | X -4 = = =
Alkali surface ‘5
area exposed \ X -3 =
Grain size 3 X 2 = [
Weathering/ (
slaking X 2 =
Total = __ 270

ppH: (Y9 Main int. 191 =199 Eval. int. 1917-1518
Est. sulfide content in eval. int.
Est. % of main int. accounted for by eval. int.
Relative WRC
ce Factor Rating Weight  Potential
sulfide type \ X 6 = A
Ssulfide surface P
area exposed S X 5 = 2y
Alkali type ! X -4 = -4
Alkali surface
area exposed ! X __ -3 = -3
Grain size 3 X 2 = L
Weathering/
slaking \ X 2 = L
Total 3
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DDH:

2%

Waste Rock

Main int.:

Classification (WRC) Evaluations

q“ﬁ"ﬁ'i Eval. int.:

916 -911

DDH :

Est. sulfide content in eval. int.

Est. %

of main int. a

ccounted for by eval. int.

@)

249

Factor

Sulfide typ

Sulfide sur
area expose

Alkali type

Alkali surf
area expose

Grain size

Weathering/
slaking

Main int.

Relative WRC
Rating Weight Potential
e \ X 6 = ¢
gace 3 X 5 = 1y~
( X _ -4 =_=Y
ace
d 2 X _ -3 = -0
3 X 2 = ¢
\ X 5 = y
Total = 05

199 -1998% Eval. int.

1996.5-(997

‘&’J

Est. sulfide content in eval. int.

Est. %

of main int. a

ccounted for bv eval. int.

&

A

Relative WRC

Factor Rating Weight Potential
Sulfide type ) X 6 = 6
Sulfide surface
area exposed 4 X 5 = Zo
Alkali type l X _ -4 = -
Alkali surface
area exposed J X -3 = -3
Grain size 3 X 2 = A
Weathering/
slaking J X 2 = Z

Total = 277
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Waste Rock Classification (WRC) Evaluations

DDH: &5 Main int.: 4L -ny3 Eval. int.: N¥$2-1142.5

Est. sulfide content in eval. int.

Est. % of main int. accounted for by eval. int.

(EEE) Relative WRC
Factor Rating Weight Potential
Sulfide type J X 6 = b
Sulfide surface
area exposed 4 X 5 = 20
Alkali type \ X -4 = -4
Alkali surface 2
area exposed X -3 = -L
Grain size : YA X 2 = 4
Weathering/ | 2
slaking X 2 =
Total = 22
DDH: /3/ Main int. Eval. int. $99-$872937

Est. sulfide content in eval. int.

Est. % of main int. accounted for bv eval. int.

- S Relative WRC
M.Sc. Sawle Factor Rating Weight  Potential
\ R ,
v Sulfide type ! X 6 = L

Sulfide surface ) _
area exposed X 5 = s
Alkali type J X -4 = -y
Alkali surface
area exposed J X =3 = -3
Grain size z X 2 = o
Weathering/ | .’
slaking X 2 =

Total = /o
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Waste Rock Classification (WRC) Evaluations

7 ~
ppH: 1S3 Main int.: lofo-167) Eval. int.: /6bl-16b7
Est. sulfide content in eval. int. LL:%L4.)—-
Est. % of main int. accounted for by eval. int. 1\~
' ‘ Relative WRC
@\_ Factor Rating Weight Potential
Sulfide type ' X 6 = b
Sulfide surface
area exposed 3 X 5 = T
Alkali type | X -4 = -
Alkali surface
area exposed \ X -3 = -3
Grain size 2 X 2 = #
Weathering/
slaking ! X 2 = L
Total = o
DDH: Main int. Eval. int. /

Est. sulfide content in eval. int.

Est. % of main int. accounted for bv/éggl. int.

WRC
Weight Potential

X 6 =

Factor

Sulfide type

Sulfide surfa

area expose X 5 =
X -4 =
X -3 =
X 2 =

Weathering/
slaking X 2 =
Total =
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Lakefield Research Bulk Chemical Composition of the ABA Samples
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
p.0. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038 - FAX : 705-652-6441
Crandon Mining Company Lakefield, September 8, 1995
7 N. Brown St., 3rd Flr.
Rhinelander, WI, 54501-3161 - U.S.A. : pate Rec. : September 1, 1995
LR. Ref. : SEP9001.R95
attn : K. W. Collison Reference : PO#95-0017
Fax : (715)365-1457 project : LR
CERTIFICATE OF ANALYSIS
No. Sample ID Al As Ba Be Ca cd Co Cr Cu Fe Mg Mn Mo
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t
1 DDH 44 538-540 58600 < 50 383 < 0.5 956 4.0 19 24 37 33100 12400 381 < 5.0
2 DDH 44 548-550 58700 < 50 381 < 0.5 928 4.0 12 1" 28 36300 13600 397 < 5.0
3 DDH 44 557-559 59300 < 50 361 < 0.5 1440 3.4 1 14 26 36400 18000 457 < 5.0
o 4 DDH 44 566-568 68200 < 50 433 < 0.5 685 3.4 8.0 < 2.0 8.5 34700 18100 472 < 5.0
S DDH 44 575-577 65200 < 50 404 < 0.5 548 3.4 11 < 2.0 13 32900 18800 458 < 5.0
6 DDH 92 313-315 65000 66 458 < 0.5 854 4.0 16 14 1180 35300 17700 534 < 5.0
7 DDH 92 322-324 65000 < 50 462 < 0.5 828 3.4 8.1 <2.0 31 33400 17200 513 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se sb Hg co2
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t a/t g/t 4
1 DDH 44 538-540 1350 28 155 20 <10 <5.0 <10 144 21100 43.6 <5.0 < 5.0 < 0.3 <0.05
2 DDH 44 548-550 1370 30 96 24 <10 <5.0 <10 136 20400 21.0 <5.0 < 5.0 < 0.3 <0.05
3 DDH 44 557-559 . 1290 29 68 2% <10 <5.0 <10 149 19600 8.3 <5.0 <5.0 <0.3«< 0.05
4 DDH 44 566-568 1420 < 2.0 176 2% <10 <5.0 <10 88 23800 6.0 <5.0 <5.0 <0.3<0.05
S DDH 44 575-577 1210 7.8 97 27 <10 <5.0 <10 101 22600 13.5 <5.0 < 5.0 < 0.3 <0.05
6 DDH 92 313-315 1340 46 163 29 <10 <5.0 <10 125 22000 65.6 < 5.0 <5.0 <03 0.07
7 DDH 92 322-324 1330 20 157 29 <10 <5.0 <10 62 22800 59 <5.0 <5.0 <0.3 0.15
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038

FAX : 705-652-6441

SEP9001.R95

No. Sample ID Al As Ba Be Ca cd Co Cr Cu Fe Mg Mn Mo

g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t

8 DDH 92 332-334 77900 < 50 368 < 0.5 578 1" 16 58 174 77800 27500 888 < 5.0

9 DDH-23 1041-1043 99700 < 50 471 0.8 1510 14 39 8.2 849 104000 34000 2270 < 5.0

10 DDH-23 1050-1052 106000 < 50 533 0.7 2430 48 51 35 124 108000 34900 2500 < 5.0

11 DDH-23 1059-1061 98100 < 50 745 1.0 3360 15 40 2.1 191 92400 32500 2350 < 5.0

12 DDH-23 1068-1070 78700 < 50 392 < 0.5 2020 15 38 32 72 104000 42400 2260 < 5.0

13 DDH-23 1077-1079 57300 < 50 272 < 0.5 1660 9.4 24 2.1 553 65000 27800 1240 < 5.0

14 DDH-4& 754-756 71200 < 50 482 < 0.5 1380 5.6 15 9.7 11 38100 21200 480 < 5.0

15 DDH-44& 764-766 67100 < 50 252 0.7 1910 7.4 15 39 72 46100 20200 478 < 5.0

16 DDH-44 774-776 68700 < 50 540 0.7 1370 4.5 15 < 2.0 12 38100 10700 288 < 5.0

17 DDH-160 1975-1977 85000 < 50 358 0.8 1840 1" 33 <2.0 116 72900 58700 804 < 5.0

18 DDH-160 1985-1987 85800 < 50 468 < 0.5 3270 9.0 30 47 124 73800 53500 909 < 5.0

19 DDH-160 1994-1996 93500 < 50 434 0.7 5460 9.6 26 < 2.0 16 60200 40900 738 <5.0
No. Sample ID Na Ni P Pb sb Se Te Zn K As Se Sb Hg co2
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t %
8 DDH 92 332-334 1210 10 137 32 <10 <5.0 <10 129 20500 8.7 <5.0 <5.0 <0.3 0.18
9 DDH-23 1041-1043 3170 25 230 46 <10 <5.0 <10 425 31600 <5.0 <5.0 <5.0 <0.3 0.15
10 DDH-23 1050-1052 16900 44 205 48 <10 <5.0 <10 7390 22000 38.8 <5.0 <5.0 0.5 0.40
11 DDH-23 1059-1061 8210 40 238 4 <10 <5.0 <10 550 29900 12.3 <5.0 <5.0 <0.3 0.40
12 DDH-23 1068-1070 904 19 616 33 <10 <5.0 <10 280 10400 9.9 <5.0 <5.0 <0.3 0.18
13 DDH-23 1077-1079 985 < 2.0 420 30 <10 <5.0 <10 366 9840 5.2 <5.0 <5.0 <0.3<0.05
14 DDH-44 754-756 1460 5.1 516 26 <10 <5.0 <10 78 24700 9.4 <5.0 <5.0 <0.3 0.11
15 DDH-44 764-766 1160 31 456 25 <10 <5.0 <10 353 23200 11.0 <5.0 <5.0 <0.3 0.07
16 DDH-44 T74-776 2010 < 2.0 487 28 <10 <5.0 <10 68 27300 33.4 <5.0 <5.0 <0.3 0.1
17 DDH-160 1975-1977 1100 10 444 35 <10 <5.0 <10 94 12400 <5.0 <5.0 <5.0 <0.3 0.15
18 DDH-160 1985-1987 1190 29 646 3, <10 <5.0 <10 109 15100 < 5.0 <5.0 <5.0 <0.3 0.07
19 DDH-160 1994-1996 21800 < 2.0 460 39 <10 <5.0 <10 168 12300 6.5 <5.0 <5.0 <0.3 0.33

page 2/10



LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038 - FAX : 705-652-6441
SEP9001.R95

No. Sample ID Al As Ba Be Ca cd Co Cr Cu Fe Mg Mn Mo

g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t

20 DDH-172 1504-1506 70000 < 50 469 < 0.5 1620 3.9 1 103 16 29500 26200 490 < 5.0

21 DDH-172 1513-1515 68900 < 50 509 < 0.5 2590 3.4 9.3 8.3 21 24800 25000 561 < 5.0

22 DDH-172 1522-1524 68700 < 50 529 < 0.5 4670 1.1 8.4 3.5 17 20100 19200 601 < 5.0

23 DDH-46 2028-2030 64400 < 50 207 < 0.5 10600 7.3 019 87 17 62700 41300 1450 67

24 DDH-46 2037-2039 69500 < 50 289 < 0.5 17400 5.7 14 < 2.0 49 42000 22800 1190 < 5.0

25 DDH-46 2046-2048 71100 < 50 396 < 0.5 10000 8.0 29 < 2.0 130 63900 33400 1090 < 5.0

26 DDH-46 2055-2057 81200 < 50 148 < 0.5 57700 10 41 8.2 126 79100 31100 1290 < 5.0

27 73-DDH 1372-1374 61300 < 50 450 < 0.5 7630 5.7 13 14 941 49400 16500 1430 < 5.0

28 73-DDH 1381-1383 67700 < 50 547 < 0.5 5050 6.8 13 2.5 28 47100 19000 964 < 5.0

29 73-DDH 1390-1392 64200 < 50 49 < 0.5 40700 8.4 27 < 2.0 66 58000 22400 1330 < 5.0

IS 30 DDH-131 1163-1165 66300 < 50 545 < 0.5 4170 8.4 22 <2.0 22 59300 22400 1050 < 5.0

31 DDH-131 1171-1173 94500 < 50 552 0.5 2610 13 35 34 11 95900 33500 1590 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se sb Hg co2
g/t g/t g/t g/t g/t 9/t g/t g/t 9/t g/t 9/t g/t g/t %
20 DDH-172 1504-1506 1590 50 524 2% <10 <5.0 <10 85 19300 <5.0 <5.0 <5.0 < 0.3 < 0.05
21 DDH-172 1513-1515 1500 14 464 29 <10 <5.0 <10 87 22200 < 5.0 < 5.0 <5.0 <0.3<0.05
22 DDH-172 1522-1524 2900 13 436 25 <10 <5.0 <10 71 23500 < 5.0 <5.0 <5.0 < 0.3 0.26
23 DDH-46 2028-2030 2360 24 762 31 <10 <5.0 <10 110 9000 <5.0 <5.0 <5.0 < 0.3 1.03
24 DDH-46 2037-2039 . 16900 < 2.0 820 27 <10 <5.0 <10 68 12000 <5.0 <5.0 <5.0 < 0.3 1.54
25 DDH-46 2046-2048 7940 54 623 27 <10 <5.0 <10 90 12100 <5.0 <5.0 <5.0 < 0.3 0.70
26 DDH-46 2055-2057 20300 66 795 35 <10 <5.0 <10 92 5740 <5.0 <5.0 <5.0 < 0.3 6.31
27 T73-DDH 1372-1374 1910 30 608 27 <10 <5.0 <10 74 18600 < 5.0 <5.0 <5.0 < 0.3 1.03
28 73-DDH 1381-1383 1700 18 650 24 <10 <5.0 <10 72 20900 < 5.0 <5.0 <5.0 < 0.3 0.51
29 73-DDH 1390-1392 26900 28 342 25 <10 <5.0 <10 86 2880 5.4 <5.0 <5.0 <03 5.40
30 DDH-131 1163-1165 1480 2.8 789 26 <10 <5.0 <10 119 18200 < 5.0 <5.0 <5.0 < 0.3 0.22
31 DDH-131 1171-1173 8650 70 504 37 <10 <5.0 <10 172 20800 < 5.0 <5.0 <5.0 < 0.3 0.1
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038

FAX : 705-652-6441

SEP9001.R95

No. Sample ID Al As Ba Be Ca cd Co Cr Cu Fe Mg Mn Mo

g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t

32 DDH-131 1180-1182 80600 < 50 444 0.5 12100 15 41 17 40 98600 42000 2140 < 5.0

33 DDH-16 2079-2099 77400 < 50 250 < 0.5 13900 1" 31 22 8.5 79800 33600 1810 < 5.0

34 DDH-16 3007-3009 72500 < 50 209 < 0.5 10800 9.1 24 64 62 76200 28600 1680 < 5.0

35 DDH-16 3017-3019 73100 < 50 209 < 0.5 10600 8.9 21 27 47 66100 18300 1240 < 5.0

36 DDH 45 2067-2069 59400 < 50 160 < 0.5 14000 1" 21 7.2 59 68200 21100 1970 < 5.0

37 DDH 45 2077-2079 62600 < 50 171 < 0.5 4910 12 25 4.3 308 80500 20900 1190 < 5.0

38 DDH 45 2086-2088 58000 < 50 127 < 0.5 4650 12 26 < 2.0 110 80300 19200 1140 < 5.0

39 DDH 45 2098-2100 57900 < 50 196 < 0.5 5860 13 26 < 2.0 58 81500 19600 1300 < 5.0

40 DDH-68 1880-1882 52900 < 50 171 < 0.5 6180 9.2 20 32 66 67400 17700 1280 < 5.0

41 DDH-68 1889-1891 61200 < 50 175 < 0.5 6910 10 19 <2.0 9.8 66500 17800 1130 < 5.0

42 DDH-68 1898-1900 64000 < 50 220 < 0.5 5240 1 21 46 13 75500 19000 1160 < 5.0

43 DDH-176 993-995 61900 < 50 232 0.8 1660 9.0 16 27 13 45300 23900 220 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se Sb Hg co2
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t %
32 DDH-131 1180-1182 1890 50 475 38 <10 <5.0 <10 198 15700 7.2 <5.0 <5.0 <0.3 2.13
33 DDH-16 2079-2099 9190 < 2.0 884 31 <10 <5.0 <10 134 12000 <5.0 <5.0 <5.0 <0.3 2.50
34 DDH-16 3007-3009 11900 21 1100 32 <10 <5.0 <10 151 9430 8.9 <5.0 <5.0 <0.3 1.5
35 DDH-16 3017-3019 18000 20 1500 32 <10 <5.0 <10 161 11600 5.0 <5.0 <5.0 <0.3 1.36
36 DDH 45 2067-2069 12000 16 1040 29 <10 <5.0 <10 349 8200 <5.0 <5.0 <5.0 <0.3 2.57
37 DDH 45 2077-2079 9570 12 1170 28 <10 <5.0 <10 222 6720 <5.0 <5.0 <5.0 <0.3 0.29
38 DDH 45 2086-2088 8710 < 2.0 1040 23 <10 <5.0 <10 285 5160 <5.0 <5.0 <5.0 <0.3 0.22
39 DDH 45 2098-2100 6970 < 2.0 1180 25 <10 <5.0 <10 258 6190 5.8 <5.0 <5.0 <0.3 0.55
40 DDH-68 1880-1882 8570 2.7 1040 23 <10 <5.0 <10 138 5920 <5.0 <5.0 <5.0 <0.3 1.10
41 DDH-68 1889-1891 13900 < 2.0 1260 25 <10 <5.0 <10 148 6600 5.9 <5.0 <5.0 <0.3 0.9
42 DDH-68 1898-1900 9740 < 2.0 1340 29 <10 <5.0 <10 180 11500 15.7 <5.0 <5.0 <0.3 3.19
43 DDH-176 993-995 1550 4.3 755 37 <10 <5.0 < 10 1030 15100 8.3 <5.0 <5.0 < 0.3 <0.05
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
Lakefield, Ontario, KOL 2HO

p.O. Box 4300, 185 Concession St.,

Phone : 705-652-2038

FAX : 705-652-6441

SEP9001.R95

No. Sample ID Al As Ba Be Ca cd Co cr Cu Fe Mg Mn Mo

g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t

44 DDH-176 1002-1004 82200 < 50 442 1.3 544 4.0 7.4 23 73 23500 13300 764 <5.0

45 DDH-176 1010-1012 62000 < 50 313 1.0 601 4.5 9.4 15 11 26500 10800 143 <5.0

46 DDH-176 1019-1021 71100 < 50 219 0.7 2020 7.3 15 13 9.3 47000 24500 208 <5.0

47 DDH-9 SL 362-385 64400 < 50 368 < 0.5 618 8.6 12 29 13 46000 21100 649 < 5.0

48 DDH-23 SL 523-552 59000 < 50 337 0.6 1910 7.6 13 < 2.0 11 44000 19000 787 < 5.0

49 DDH-44 SL 160-192 62300 < 50 373 0.5 366 6.3 8.0 42 353 39600 20400 394 < 5.0

50 DDH-44 SL 536-575 59300 < 50 388 0.6 618 6.4 15 48 27 31600 14300 374 < 5.0

51 DDH-91 SL 247-274 60300 < 50 253 0.5 482 12 18 3.1 2695 60900 20300 798 < 5.0

52 DDH-91 SL 397-447 67100 < 50 323 0.7 1350 9.9 15 < 2.0 131 59700 25500 928 < 5.0

53 DDH-92 SL 311-338 59100 < 50 382 0.6 535 6.3 13 18 458 38400 17300 526 < 5.0

54 DDH-144 SL 662-688 57300 < 50 243 < 0.5 565 9.2 17 9.5 351 59000 22600 1030 < 5.0

55 DDH-9 RL 592-642 71200 < 50 331 0.6 1680 9.2 19 3.4 35 54500 32200 679 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se sb Hg co2
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t %
4, DDH-176 1002-1004 2690 < 2.0 118 52 <10 <5.0 <10 159 32600 15.3 < 5.0 < 5.0 < 0.3 <0.05
45 DDH-176 1010-1012 2110 < 2.0 199 31 <10 <5.0 <10 998 22900 5.3 <5.0 <5.0 <0.3 0.22
46 DDH-176 1019-1021 2120 < 2.0 907 30 <10 <5.0 <10 509 19500 19.0 < 5.0 < 5.0 <0.3 0.1
47 DDH-9.SL 362-385 1530 13 145 26 <10 <5.0 <10 137 19100 6.6 <5.0 <5.0 <0.3«< 0.05
48 DDH-23 SL 523-552 1130 < 2.0 214 25 <10 <5.0 <10 131 17700 < 5.0 <5.0 < 5.0 <0.3 0.18
49 DDH-44 SL 160-192 1200 12 100 23 <10 <5.0 <10 152 20600 23.3 <5.0 < 5.0 < 0.3 <0.05
S0 DDH-44 SL 536-575 1450 27 159 21 <10 <5.0 <10 107 22200 11.5 <5.0 < 5.0 < 0.3 <0.05
51 DDH-91 SL 247-274 1100 6.0 78 22 <10 <5.0 <10 230 15700 < 5.0 <5.0 < 5.0 < 0.3 <0.05
52 DDH-91 SL 397-447 1210 < 2.0 418 28 <10 <5.0 <10 132 17200 12.3 <5.0 < 5.0 < 0.3 <0.05
53 DDH-92 SL 311-338 1270 6.8 137 26 <10 <5.0 <10 75 20300 16.1 <5.0 < 5.0 < 0.3 <0.05
54 DDH-144 SL 662-688 1040 5.4 144 25 <10 <5.0 <10 169 13900 7.8 <5.0 <5.0 <0.3«< 0.05
55 DDH-9 RL 592-642 1220 4.0 632 29 <10 <5.0 <10 185 18500 < 5.0 < 5.0 < 5.0 < 0.3 <0.05
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.0. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO
FAX : 705-652-6441

Phone : 705-652-2038

SEP9001.R95

No. Sample ID Al As Ba Be Ca cd Co Cr Cu Fe Mg Mn Mo

g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t

56 DDH-15 RL 2079-2111 75200 < 50 281 0.6 4620 9.8 23 28 24 54100 48100 1180 < 5.0

57 DDH-16 RL 2344-2376 75900 < S0 310 0.6 13900 15 30 1" 14 94800 29200 1310 < 5.0

58 DDH-21 RL 932-985 68300 < 50 435 0.7 2070 6.8 13 12 28 41400 22800 779 < 5.0

59 DDH-21 RL 1216-1272 75300 < 50 211 0.8 4790 10 26 5.2 60 72900 53800 1120 < 5.0

60 DDH-23 RL 1042-1082 81200 < 50 466 0.7 2460 17 32 <2.0 318 82700 32400 1880 < 5.0

61 DDH-23 RL 1177-1230 75200 < 50 208 0.5 1400 1" 23 24 39 75700 46600 1230 < 5.0

62 DDH-24 RL 1126-1161 71800 < 50 626 0.5 2340 9.2 18 45 224 52700 16700 951 < 5.0

63 DDH-44 RL 667-694 65600 < 50 367 < 0.5 1210 7.4 12 < 2.0 6.2 51200 25700 640 < 5.0

64 DDH-44 RL 752-779 67300 < 50 391 < 0.5 1400 6.8 15 261 24 46300 21700 522 < 5.0

65 DDH-46 RL 1823-1859 68100 < 50 221 < 0.5 14700 5.7 15 108 9.1 38700 22100 1130 < 5.0

66 DDH-91 RL 583-621 79100 < 50 366 0.5 1950 1" 16 116 3004 75200 26900 961 < 5.0

67 DDH-160 RL 1783-1808 75000 < 50 191 < 0.5 6230 16 39 525 55 102000 53800 1690 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se sb Hg co2
g/t a/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t %
56 DDH-15 RL 2079-2111 7870 27 366 31 <10 <5.0 <10 166 12700 <5.0 <5.0 <5.0 <0.3 0.2
57 DDH-16 RL 2344-2376 10300 < 2.0 672 28 <10 <5.0 <10 76 9900 <5.0 <5.0 <5.0 <0.3 2.64
58 DDH-21 RL 932-985 1460 3.7 466 25 <10 <5.0 <10 69 23400 <5.0 <5.0 <5.0 <0.3 0.22
59 DDH-21 RL 1216-1272 1060 < 2.0 677 33 <10 <5.0 <10 102 11100 6.9 <5.0 <5.0 <0.3 0.73
60 DDH-23 RL 1042-1082 5680 < 2.0 405 36 <10 <5.0 <10 1340 20000 11.6 <5.0 <5.0 <0.3 0.15
61 DDH-23 RL 1177-1230 1170 4.0 438 31 <10 <5.0 <10 253 12000 <5.0 <5.0 <5.0 <0.3 <0.05
62 DDH-24 RL 1126-1161 1460 13 508 30 <10 <5.0 <10 161 25500 <5.0 <5.0 <5.0 <0.3 0.1
63 DDH-44 RL 667-694 1290 < 2.0 452 26 <10 <5.0 <10 109 18500 < 5.0 <5.0 <5.0 < 0.3 <0.05
64 DDH-44 RL 752-779 1470 < 2.0 467 26 <10 <5.0 <10 124 22000 8.7 <5.0 <5.0 < 0.3 <0.05
65 DDH-46 RL 1823-1859 21200 < 2.0 411 25 <10 <5.0 <10 96 12300 <5.0 <5.0 <5.0 <0.3 1.69
66 DDH-91 RL 583-621 1250 < 2.0 656 3% <10 <5.0 <10 142 18900 <5.0 <5.0 <5.0 < 0.3 <0.05
67 DDH-160 RL 1783-1808 940 < 2.0 693 32 <10 <5.0 <10 112 6940 <5.0 <5.0 <5.0 <0.3 0.77
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A Division of Falconbridge Limited
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No. Sample ID Al As Ba Be Ca cd Co Cr Cu fe Mg Mn Mo

9/t g/t g/t g/t g/t g9/t 9/t g/t g/t g/t g/t g/t g/t

68 DDH-160 RL 1971-1997 81900 < 50 357 0.6 5500 9.1 28 184 45 63100 47600 866 < 5.0

69 DDH-163 RL 1721-1747 60900 < 50 391 < 0.5 10300 4.6 12 570 16 41000 18100 1160 < 5.0

70 DDH-163 RL 1804-1829 72800 < 50 359 < 0.5 16400 8.0 24 119 66 57000 25100 1960 < 5.0

71 DDH-172 RL 1298-1315 74800 < 50 224 < 0.5 2700 12 23 61 163 73800 49000 1770 < 5.0

72 DDH-172 RL 1500-1526 68700 < 50 513 0.5 2660 4.6 1 304 19 28200 24200 564 < 5.0

73 DDH-16 UML 2378-2406 68500 < 50 474 < 0.5 8460 10 28 164 20 81400 22300 1200 < 5.0

74 DDH-44 UML 955-980 71600 < 50 301 < 0.5 1460 10 20 129 16 69000 32500 771 < 5.0

75 DDH-46 UML 1944-1984 75900 < 50 422 0.5 15100 4.0 12 202 10 38400 10500 855 < 5.0

76 DDH-46 UML 2026-2060 69300 < 50 243 < 0.5 23300 6.9 22 88 44 58600 31200 1200 < 5.0

77 DDH-73 UML 1370-1395 65200 < 50 322 < 0.5 26800 6.9 19 123 404 51900 21400 1450 < 5.0

78 DDH-92 UML 564-573 90500 < 50 369 0.8 1090 9.7 19 33 8.3 78300 40000 1220 < 5.0

79 DDH-92 UML 575-589 47000 < 50 101 0.7 951 6.9 14 96 7.8 50800 23900 786 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se Sb Hg co2
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t %
68 DDH-160 RL 1971-1997 12000 < 2.0 556 36 <10 <5.0 <10 114 11600 <5.0 <5.0 <5.0 < 0.3 0.55
69 DDH-163 RL 1721-1747 11700 < 2.0 447 25 <10 <5.0 <10 108 15900 < 5.0 <5.0 <5.0 < 0.3 0.77
70 DDH-163 RL 1804-1829 19100 < 2.0 511 34, <10 <5.0 <10 171 10300 <5.0 <5.0 <5.0 < 0.3 2.72
71 DDH-172 RL 1298-1315 1030 < 2.0 565 31 <10 <5.0 <10 505 12100 < 5.0 <5.0 <5.0 < 0.3 0.18
72 DDH-172 RL 1500-1526 1790 < 2.0 497 26 <10 <5.0 <10 75 24300 <5.0 <5.0 <5.0 < 0.3 < 0.05
73 DDH-16 UML 2378-2406 1640 < 2.0 634 28 <10 <5.0 <10 92 14700 <5.0 <5.0 <5.0 < 0.3 1.14
74 DDH-44 UML 955-980 1240 < 2.0 526 30 <10 <5.0 <10 183 15200 <5.0 <5.0 <5.0 < 0.3 < 0.05
75 DDH-46 UML 1944-1984 34700 < 2.0 472 29 <10 <5.0 <10 90 10300 < 5.0 <5.0 <5.0 < 0.3 1.32
76 DDH-46 UML 2026-2060 12300 < 2.0 743 28 <10 <5.0 <10 80 9940 <5.0 <5.0 <5.0 < 0.3 3.78
77 DDH-73 UML 1370-1395 13300 < 2.0 524 26 <10 <5.0 <10 82 14800 <5.0 <5.0 <5.0 < 0.3 2.57
78 DDH-92 UML 564-573 1380 < 2.0 296 3 <10 <5.0 <10 193 19300 < 5.0 <5.0 <5.0 < 0.3 < 0.05
79 DDH-92 UML 575-589 920 < 2.0 191 23 <10 <5.0 <10 120 5110 5.7 <5.0 <5.0 <0.3 0.1
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LAKEFIELD RESEARCH

A Division of Falconbridge Limited
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO

Phone : 705-652-2038

FAX : 705-652-6441

SEPS001.R95

No. Sample ID Al As Ba Be Ca cd Co Cr Cu Fe Mg Mn Mo

g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t

80 DDH-131 UML 1161-1185 71000 < 50 408 0.9 7920 10 29 20 27 76200 32500 1430 < 5.0

81 DDH-140 UML 2841-2868 75100 < 50 370 0.6 18000 7.4 23 < 2.0 32 61700 18500 1090 < 5.0

82 DDH-149 UML 1442-1477 68200 < 50 113 0.6 2980 9.7 20 8.2 33 64600 61300 992 < 5.0

83 DDH-154 UML 1444-1470 68400 < 50 233 < 0.5 19200 8.0 2 < 2.0 105 56800 33200 1200 < 5.0

84 DDH-160 UML 2220-2245 70900 < 50 270 < 0.5 8790 6.9 16 6.7 589 55300 24500 679 < 5.0

85 DDH-163 UML 2371-2396 65500 < 50 146 < 0.5 23500 5.7 23 25 873 57400 18200 870 < 5.0

86 DDH-163 UML 2560-2585 56900 < 50 396 < 0.5 3240 6.3 21 < 2.0 70 59100 20800 746 < 5.0

87 DDH-6 LML 865-900 73400 < 50 196 0.6 2340 12 24 7.4 38 69200 50100 312 < 5.0

88 DDH-9 LML 802-861 45800 730 296 0.9 3120 10 8.0 < 2.0 88 52500 12500 135 < 5.0

89 DDH-15 LML 2475-2515 74000 < 50 249 2.4 13600 1" 30 <2.0 88 69400 27500 1200 < 5.0

90 DDH-16 LML 2995-3026 71100 < 50 152 < 0.5 12800 1" 25 < 2.0 212 77600 29200 1410 < 5.0

91 DDH-21 LML 1627-1657 74700 < 50 249 < 0.5 4700 10 24 < 2.0 208 68000 44700 1120 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se Sb Hg co2
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t %
80 DDH-131 UML 1161-1185 2190 19 538 29 <10 <5.0 <10 155 13700 <5.0 <5.0 <5.0 <0.3 1.10
81 DDH-140 UML 2841-2868 24000 < 2.0 856 33 <10 <S5.0 <10 126 6170 <5.0 <5.0 <5.0 <0.3 2.61
82 DDH-149 UML 1442-1477 810 21 630 29 <10 <5.0 <10 113 5030 <5.0 <5.0 <5.0 <0.3 0.2
83 DDH-154 UML 1444-1470 10800 3.8 507 57 <10 <5.0 <10 177 12500 <5.0 <5.0 <5.0 <0.3 5.03
84 DDH-160 UML 2220-2245 14000 1 688 31 <10 <5.0 <10 94 8910 <5.0 <5.0 <5.0 <0.3 0.81
85 DDH-163 UML 2371-2396 19800 29 657 25 <10 <5.0 <10 76 3440 <5.0 <5.0 <5.0 <0.3 2.17
86 DDH-163 UML 2560-2585 950 8.1 516 27 <10 <5.0 <10 121 10300 <5.0 <5.0 <5.0 <0.3 0.33
87 DDH-6 LML 865-900 1410 1" 875 42 <10 <5.0 <10 897 12500 34.3 <5.0 <5.0 0.4 0.07
88 DDH-9 LML 802-861 1060 < 2.0 114 303 25 <5.0 <10 2410 18900 729 <5.0 23 1.8 0.48
89 DDH-15 LML 2475-2515 11600 < 2.0 605 39 <10 <5.0 <10 196 11300 11.3 <5.0 <5.0 <0.3 2.83
90 DDH-16 LML 2995-3026 11100 < 2.0 1050 28 <10 <5.0 <10 193 8110 5.5 <5.0 <5.0 <0.3 2.02
91 DDH-21 LML 1627-1657 1070 1" 91 30 <10 <5.0 <10 137 10900 <5.0 <5.0 <5.0 <0.3 0.40
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No. Sample ID Al As Ba Be Ca cd Co Cr Cu Fe Mg Mn Mo

g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t

92 DDH-42 LML 2234-2271 70000 < 50 217 < 0.5 16100 9.7 21 < 2.0 20 71300 25800 1370 < 5.0

93 DDH-45 LML 2065-2100 56000 < 50 136 < 0.5 6210 9.7 25 138 81 74900 19600 1220 < 5.0

94 DDH-46 LML 2238-2273 73500 < 50 295 < 0.5 20500 9.1 27 69 51 67300 19100 1020 < 5.0

95 DDH-68 LML 1878-1903 62300 < 50 178 < 0.5 7550 9.0 20 93 33 71000 19300 1160 < 5.0

96 DDH-85 LML 964-1004 69800 72 329 0.9 10700 6.3 15 73 18 43600 24700 552 < 5.0

97 DDH-139 LML 2933-2960 77300 < 50 233 < 0.5 16000 9.6 23 60 36 72400 35800 1400 < 5.0

98 DDH-154 LML 1500-1526 70300 < 50 192 1.8 4140 1 25 19 87 69200 43700 1210 < 5.0

99 DDH-159 LML 1813-1838 75900 < 50 374 1.4 10100 6.2 21 < 2.0 30 41900 13900 1080 < 5.0

100 DDH-163 LML 2850-29218 78000 < 50 336 0.9 17900 6.8 22 < 2.0 57 45900 45200 1020 < 5.0

101 DDH-165 LML 2227-2250 71300 < 50 196 0.6 5990 14 30 62 21 86600 39800 1300 < 5.0

102 DDH-176 LML 986-1021 76200 < 50 295 1.6 1110 1" 16 43 55 45200 21500 199 < 5.0

103 DDH-270 LML 2047-2073 79700 < 50 577 0.7 4310 3.9 15 14 11 25100 9860 309 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se Sb Hg co2
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t %
92 DDH-42 LML 2234-2271 11500 < 2.0 1140 27 <10 <5.0 <10 173 7810 11.2 <5.0 <5.0 <0.3 1.65
93 DDH-45 LML 2065-2100 8900 25 993 27 <10 <5.0 <10 248 5410 <5.0 <5.0 <5.0 <0.3 0.48
94 DDH-46 LML 2238-2273 17800 14 628 29 <10 <5.0 <10 90 7870 <5.0 <5.0 <5.0 <0.3 3.19
95 DDH-68 LML 1878-1903 9830 < 2.0 1100 29 <10 <S5.0 <10 160 6630 6.5 <5.0 <5.0 <0.3 1.54
96 DDH-85 LML 964-1004 . 3530 7.1 406 29 <10 <5.0 <10 331 21600 72.1 <5.0 <5.0 <0.3 2.28
97 DDH-139 LML 2933-2960 13800 9.6 1060 32 <10 <5.0 <10 131 12000 < 5.0 <5.0 <5.0 <0.3 1.87
98 DDH-154 LML 1500-1526 960 10 634 29 <10 <5.0 <10 196 8830 <5.0 <5.0 <5.0 <0.3 0.40
99 DDH-159 LML 1813-1838 12000 < 2.0 632 30 <10 <5.0 <10 103 16500 35.3 <5.0 <5.0 <0.3 2.42
100 DDH-163 LML 2850-29218 2540 4.6 353 32 <10 <5.0 <10 160 19900 37.5 <5.0 <5.0 < 0.3 <0.05
101 DDH-165 LML 2227-2250 1490 17 670 30 <10 <5.0 <10 219 8000 5.1 <5.0 <5.0 <0.3 0.77
102 DDH-176 LML 986-1021 2080 26 322 49 <10 <5.0 <10 1610 21900 28.5 <5.0 <5.0 <0.3 0.18
103 DDH-270 LML 2047-2073 2840 2.3 1510 27 <10 <5.0 <10 69 25100 6.9 <5.0 <5.0 <0.3 3.27
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No. Sample ID Al As Ba Be Ca cd Co Cr Cu Fe Mg Mn Mo
g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t
119 CMC-FT 17200 3110 37 < 0.5 6600 52 86 < 2.0 523 274000 10500 518 < 5.0
121 CMC-CT 17900 3088 38 < 0.5 6620 51 83 < 2.0 489 267000 10800 523 < 5.0
No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se Sb Hg co2
g/t g/t a/t g/t g/t g/t g/t g/t g/t g/t g/t g/t g/t %
119 CMC-FT 848 < 2.0 123 886 <10 <20 <10 6210 4250 3000 18.9 23 2.7 1.76
121 CMc-CT 907 < 2.0 117 845 <10 <20 < 10 5450 4500 2680 52.4 25 2.3 1.58

A MEMBER OF IAETL CANADA
Accredited by CAEAL for specific tests registered with the Association

/ j ﬂé 7/76%)/«4/\

Roch Marion

The analytical results reported herein refer to the samples as received. Reproduction of this analytical report in full or in part is prohibited without prior written approval.
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Appendix 2.2 Table 1

Bulk Chemical Composition of the Randomly Selected Skunk Lake Formation Cores, Calculated Statistical Parameters, and a Comparison With the Composition
of the Skunk Lake Master Composite

Skunk Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te In Co,
Lake Core  mghkg mgkg mgkg mgkg mgkg mgkg mgke mgkg meke mgkg  mgkg  mgkg mgkg mgke mgkg mgkg mgkg mgkg  mgkg mghg mgks mgkg  mgkg %
DDH 9 . .
e 08 73 405 <06 680 9.5 13 2 14 50600 <03 21000 23200 714 <55 1680 14 160 29 <55 <S5 <11 151 <00S
DDH 23 s . X
$23.552 64.900 <55 n 06 2,100 8.4 14 <22 12 48,400 <0.3 19,500 20,900 866 <5.5 1,240 <22 235 28 <55 <55 <1t 144 0.18
")3: : 9"2" 6RO 256 410 06 403 69 8.8 46 388 43600 <03 22700 22400 433 <55 1320 13 110 25 <55 <55 <1l 167 <005
DOMse  esa0 126 a7 06 680 10 16 53 30 34800 <03 24400 15700 411 <S5 1600 30 175 23 <S5 <55 <1l 18 <005
T ehed e6a0 <55 28 06 530 13 2 34 2960 67000 <03 1730 2230 878 <S5 1210 66 86 24 <55 <55 <Il 253 <005
'392'::’7' 73800 135 3ss 0.7 1,480 1 16 <22 144 65700 <03 18900 28000 1020 <55 1330 <22 460 31 <55 <55 <l 145 <0.05
2:)‘"‘:’82 65000 177 420 06 588 69 14 20 S04 42200 <03 22300 19000 579 <55 1400 75 151 29 <55 <55 < 82 <005
')6'2;'6;‘;‘ 03000 86 267 <06 62 10 19 10 386 64900 <03 15300 24900  LI130 <55 1140 6.0 158 28 <55 <55 <l 186 <005
63000-  <55- 267 <06- 403 <22- 122 34800 153000 15700- 411 L4 <22- <005-
Range 73800 256 427 07 200 091 880 53 2960 67,000 24400 28000 1,130 1,680 30 86-460 2331 8253 18
X(n=8 61200 120 367 06 885 9.0 15 21 ss5 52200 <03 20200 22000 753 <55 1360 10 192 27 <55 <55 <1l 156 007
0 3600 70 63 0.07 589 22 35 20 991 12300 3,010 3,700 265 189 9.1 17 28 50 0.05
Cr‘“:fs’.l 61600 61 90 <10 1100 50 21 70 860 46000 <03 17900 21200 630 <20 110 60 NA 140 0 <30 <30 240 NA
mposite

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
NA = not analyzed

Compiled by: JET
ML D2\93C049\GBAPP\87 63110000 Checked by: DJL
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Appendix 2.2 Table 2

Bulk Chemical Composition Variability Within the Randomly Selected Skunk Lake Formation Core DDH 44: 536-575, Calculated Statistical Parameters, and a
Comparison With the Composition of DDH 44: 536-575

Skunk Lake Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Cco,
Core mgkg  mghkg mgkg mgkg mgkg mpkg mghkg mgkg mghkg  mgkg  mgkg  mgkg mghkg  mgkg mghkg mgkg mgkg mgkg mgkg mgkg  mgkg  mgkg  mgkg %
DDH 44 . .
a0 64500 480 421 <06 1,050 44 2 2 a1 36400 <03 23200 13600 419 <55 1480 31 170 2 <55 <55 <11 158 <005
'::;'L :(‘)‘ 64600 231 419 <06 1020 44 13 12 31 39900 <03 22400 15000 437 <55 1510 33 106 26 <55 <5.5 <1 150 <005
'Z;).,' : :94 65200 9.1 397 <06 1,580 37 12 15 29 40000 <03 21,600 1980 503 <55 1420 32 75 28 <55 <55 <1 164 <005
Dot 1500 66 476 <06 754 37 88 <22 94 38200 <03 26200 19900 519 <55 1560 <22 194 28 <55 <55 <1l 97 <005
'27')5': 7“7“ 71,700 148 444 <06 603 3.7 12 <22 14 36200 <03 24900 20700 504 <S5 1330 86 107 30 <55 <55 <11 1t <005
64,500-  66- 397 603- <22 36,200- 2600 13600 419- 1330 <22
Range 75000 480 476 ss0 VA4 882 L 944l 000 26200 20700 519 1560 33 194 2230 97-164
X(n=5) 68200 203 431 <06 1000 40 13 1 25 8100 <03 23700 17800 476 <S55 1460 21 130 27 <55 <55 <11 136 <005
o 4850 167 30 73 0.4 a6 99 13 1,830 1870 3250 45 89 15 50 30 0
'2?6' l<74: 65200 126 427 06 680 70 16 53 30 34800 <03 24400 15700 411 <55 1600 30 175 23 <55 <55 <11 118 <006

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

MLD2\93C049\GBAPP\8763\10000

Compiled by: JET
Checked by: DjL
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Appendix 2.2 Table 3

hin the Randomly Selected Skunk Lake Formation
Comparison With the Composition of DDH 92: 311-338

Core DDH 92: 311-338, Calculated Statistical Parameters, and a

311-338

Skunk Lake Al As Ba Be Ca Cr Cu Fe Hg K Mg Mn Mo Na Ni Sb Se Te Zn co,
Core mgkg mghkg mghkg  mekg  meke mgkg mgkg mgkg mgkg  mg/ke mgkg mgkg mgkg mgks mgke mgkg mgkg mgkg  mgkg %
DD 92 S
N3S 71,500 721 504 <06 939 15 1,300 38800 <03 24,200 19,500 587 <55 1,470 51 <55 <55 <11 138 0.07
DI 92 < < 1 X < s
122324 71,500 6. SOR <06 911 <22 34 36.700 <0.3 25,100 18,900 564 <55 1,460 22 <55 <55 <11 68 0.15
DDH 92 < < ; s
112.334 85,700 9.6 40 <06 636 64 191 85.600 <03 22,600 30,200 97 <5.5 1330 1 <55 <55 <11 142 0.18
R 71,500- 6.5- 405- 636- <22- 34- 36,700- 22,600-  18,900- 564- 1330 g 68142 0.07-
ange 85,700 721 SOR 939 64 1300 85,600 25100 30,200 977 1470 - - 0.18
X(n=3) 76,200 294 am2 <06 829 27 508 53.700 <03 24,000 22,900 709 <55 1,420 2R <55 <55 <1 116 013
0 8,200 370 SR 167 33 690 27.600 1270 6,360 232 78 21 42 0.06
e DPDH 92
65,000 17.7 420 0.6 588 20 504 42200 <03 22,300 19,000 579 <55 1,400 75 <55 <55 <11 82 <005

Note: Detection limit values were used in calculations for measu

ML D2\93CO4NGBAPPA87 63110000

red values which were less than the detection limit.

Compiled by: JET
Checked by: DJL
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Rice Lake Formation Bulk Chemical Composition Data
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Appendix 2.3 Table 1

Bulk Chemical Composition of the Randomly selected Rice Lake Formation Cores, Calculated Statistical Parameters, and a Comparison with the Composition of
the Rice Lake Master Composite

Rice Lake Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Cco,
Core mgkg  mgkg mghkg  meke mgkg mgks mgks make mgkg  mgkg  mgkg  meks mgkg mgkg omgkg  meke mgkg mgkg mgks  meke mgkg mgkg  megks %
DU gso0 sS4 07 g0 10 2 37 3 om0 <03 20400 saw w1 <55 1Mo 44 65 3 <85 <53 <1 204 <005
2'37'3‘_; IS gm0 <ss 30 07 soe0 11 25 31 % sos0 <03 14000 52900 1300 <S5 8660 00 403 34 s <ss <l 183 022
223‘_’23‘7"6 g3s00 <SS 1 07 1530 16 3 12 s 104000 <03 10900 32100 1440 <S5 11300 <2 M9 3 55 <ss <l 84 264
2;)2'582: Jsq00 <SS 478 08 2280 7S 14 13 3 ss0 <03 25700 25000 857 <55 1610 a1 s13 28 55 <55 <l 76 022
33“_‘1 A omew 76 W 09 5270 1 2 57 6 80200 <03 12200 59200 1230 <55 IO <22 M 36 55 <55 <1 2 o0m
DOUB w13 S8 ws  2m0 19 3 <22 30 onm <03 200 sow 200 <55 eas0 <22 Ms 40 <55 <53 <11 140 015
3;’7'_:22;) @00  <5s  229 06 1540 12 25 2 o ma0 <03 1320 S130 1350 <55 1290 w4 42 34 <ss <ss <l 78 <005
1[1)2:'1 Mo oo <ss 6 06 2570 10 20 s a6  SBO0 <03 28000 18400 1050 <5 w610 14 s 33 <55 <55 <M 7 ol
':;’7'_’69": 72200 <S5 404 <06 130 81 s <22 68  Se30 <03 20400 28300 704 <55 1420 <22 41 B s <55 <l 120 <005
350;'7;; 74000 96 430 <06 150 15 16 287 2 0900 <03 24200 23900 574 <55 1620 <2 S1a 26 <55 <55 <l 136 <005
l‘ggf'l B s s 2w <06 16200 63 16 19 0 460 <03 13500 24300 1240 <55 23300 <2 452 28 s <55 <l 106 1.69
2;)3‘-:3 S mow <35 409 06 2140 12 18 8 3300 8270 <03 20800 29600 1060 <33 w30 <22 2 ¥ s <55 <l 156 <005
g‘g;fl;gg g2500 <55 210 <06 6850 18 3 571 60 112000 <03 1630 so20 1860 <55 1030 <22 762 35 <55 <55 <1l 123 or

MlD2\93C049\CBAPP\8763\1 0000



31

Appendix 2.3 Table 1 (Continued)

Rice Lake Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn co,
Core mghkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgks mg/kg mgkg mgkg  mgkg mghkg omgkg mghkg mgkg mgkg mgkg mgkg mgks mgkg  mekg %
DDH 160
1971.1997 90,100  <5.5 393 0.7 6,050 10 31 202 50 69,400 <03 12800 52400 953 <55 13200 <22 612 40 <55 <55 <1 125 055
DDH 163
17211747 67000 <55 430 <06 11,300 5.1 13 627 18 45,100 <03 17,500 19900 1280 <55 12900 <22 492 28 <55 <55 <11 119 077
DDH 163
1804, 1820 80,100 <55 395 <06 18000 8.8 26 131 73 62,700 <03 11300 27,600 2,160 <S55 21000 <22 562 37 <55 <55 <11 188 27
DDH 172 5 5
12631315 82300 <SS 246 <06 2970 13 28 67 179 81,200 <03 13300 53900 1950 <55 1,130 <22 622 34 <55 <55 <11 555 018
DD 172 < ) 3
15001526 75600 <SS 564 06 2,930 5.1 12 334 21 31,000 <03 26700 26600 620 <55 1970 <22 547 29 <55 <55 <11 82 <005
R 67000 <S5 2100 <06 1330 o L. <22 68 31,000- 7630 18400- 574 1030 <22 403 oo 82- <0.05-
ange 90,100 13 689 09 18000 - 627 3300 112,000 28,000 59,200  2.160 23,300 30 762 1,470 272
X (n =18 80000 6.3 381 0.7 5,880 1 23 145 253 67,500 <03 17,500 36400 1250 <55 6,230 48 576 33 <55 <55 <1 238 061
o 6,050 20 128 0.1 5,490 4.0 88 193 766 22,100 6180 14200 493 7,240 69 114 42 326 0.86
(,(':::::iw 68,000 <40 340 <10 7,700 70 19 1 210 62,100 <03 12400 36000 1400 <20 5,100 15 NA 150 20 <30 <30 190 NA

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
NA = not analyzed

ML D2\9ICOINCBAPPAB7 63110000

Compiled by: JET
Checked by: DJL



Appendix 2.3 Table 2

Bulk Chemical Composition Variability Within the Randomly Selected Rice Lake Formation Core DDH 23: 1042-1082, Calculated Statistical Parameters, and a
Comparison With the Composition of DDH 23: 1042-1082

Rice Lake Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Cco,
Core mg/kg mgkg mgkg omgkg mgkg mghkg mghkg mgkg  meke mg/kg mgkg  mglke mgkg mgkg mgkg mgkg mghkg mgkg mgke mgkg  mghks mghkg  mg/kg %

‘[())z'_'l (3431 10000 <55 518 088 1660 15 ) 90 934 114000 <03 34800 37400 2500 <55 3490 28 253 51 <55 <55 <N 468 0.5

32)'-“ 0232 117.000 ) s86 077 2670 53 56 38 136 119000 05 24200 38400 2750 <55 18600 48 226 53 <55 <55 <1l 8130 040

Bg‘ " (Sl 108,000 14 820 1 3700 16 44 23 20 102000 <03 32900 35800 2580 <55 9,030 44 262 48 <55 <55 <11 605 0.40

|I()»31‘ 'l ”2730 86.600 1 431 <06 2220 16 0 3s 79 114000 <03 11400 46600 2490 <S5 994 21 678 36 <55 <55 <11 308 0.18

l[())g' 'l (f739 63,000 5.7 299 <065 1830 10 2 23 608 7150 <03 10800 30600 1360 <55 1080 <22 462 33 <55 <55 <11 403 <005
63000. <55 299 <06- 1660 71.500- <03 10800-  30600- 1360 994  <22. 226 308 <0.05-

_ 3. . ! ) ! ) , \ ; .

o  Range 117,000 03 820 W 3w 1053 2656 2338 799419000 05 34800 46600 2750 18600 48 o8 9 8130 040
X(@n=5 96900 16 s 077 2420 22 2 17 393 104000 034 22800 37800 2340 <55 6640 29 376 44 <ss <55 <l 1980 024

0 22,100 16 194 023 816 18 1 18 366 1930 009 11400 5780 555 7,440 18 193 9.1 3490 016

ll()):)Zl || 01832 89.300 13 s13 08 270 19 35 <2 350 9100 <03 22000 35600 2070 <55 6250 <22 446 40 <55 <55 <1 1470 015

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
ML D2\93C049\GBAPP\B7 63\10000 Checked by: DJL



Appendix 2.3 Table 3

Bulk Chemical Composition Variability Within the Randomly Selected Rice Lake Formation Core DDH 44: 752-779, Calculated Statistical Parameters, and a

Comparison With the Composition of DDH 44: 752-779

Rice Lake Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn CO,

Core mgkg  mgkg mghkg mgkg mgkg mgkg mgkg mgkg mghkg mgkg  mgkg  mg/kg mgkg  mgkg mgkg mgkg mgkg mgkg mgkg mgkg  mgkg  mghkg  mghkg %
'7):;'2:: 78,300 10 S0 <06 1520 62 16 1 12 41900 <03 27200 23300 S8 <55 1610 56 568 29 <55 <55 <11 86 0.11

?(':"; :: 73,800 12 277 08 2,000 81 16 ) 9 50700 <03 25500 22200 526 <55 1280 34 502 28 <55 <55 <11 388 007
17)215;: 75600 37 594 08 1510 50 16 <22 13 41900 <03 30000 11800 317 <55 2210 <22 536 31 <55 <55 <11 75 011
73,800- 177 <06 1,510 <22 41,900- 25500 11800 317- 1280 <22- S0 ] 0.07-

Range 18300 O3 sq 08 2100 081 s P 5000 30000 23300 528 2210 34 sea 2831 3 on

2 X(=3 75900 20 a67 07 L7064 16 19 35 44800 <03 27,600 19,000 457 <55 1,700 14 535 29 <55 <55 <11 183 0.10
o 2,260 15 167 0.1 338 16 P! 8 5,080 2270 6340 121 an 17 33 L5 178 002
'7)3”77“; 74000 96 430 <06 1540 75 16 287 26 50900 <03 24200 23900 574 <55 1620 <22 514 2% <55 <55 <11 136 <008

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

ML D2\93C049N\CBAPPB7 63110000

Compiled by: JET
Checked by: DJL



Appendix 2.3 Table 4

Bulk Chemical Composition Variability Within the Randomly Selected Rice Lake Formation Core DDH 160: 1971-1997, Calculated Statistical Parameters, and a
Comparison With the Composition of DDH 160: 1971-1997

Rice Lake Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Cco,
Core mg/kg mgkg mgke mgkg mgkg omgkg mgkg mghkg mgkg mgkg mgkg  mgkg mghkg mgkg mghkg mghkg mghg mgkg mghkg mghg mghkg mgkg  mekg %
DD 160 .
1975.1077 93,500 <55 394 09 2,020 12 36 <22 128 80200 <03 13600 64,600 884 <55 1210 1 488 38 <55 <55 <11 103 015
DDI 160 . . \ \
108 1087 94.400 <5 518 <06 3600 99 33 52 136 81200 <03 16600 58800 1000 <55 1310 32 7 37 <55 <55 <11 120 007
DDH 160
10041006 103.000 72 477 08 6010 1 29 <22 18 66200 <03 13500 45000 812 <55 24000 <22 506 43 <55 <55 <11 185 033
93500 <55 394 <06 2020 <22 66,200- 13,500- 45000 812 12100 <22 488 007-
Range 103,000 72 s1s 09 eo10 012 9% s2 0 1816 200 16600 64600 1,000 24,000 2 m T 103185 433
(5]
= X@=3 97000 6.1 462 08 3,880 1 3 19 94 75900 <03 14600 56,100 899 <55 8840 15 568 39 <55 <55 <1 136 018
0 5,240 10 62 02 2,010 1.1 35 29 66 8,390 1,760 10,100 95 13,100 15 124 32 43 0.13
:;'7):'1;3(7’ 90,000 <55 393 07 6050 10 3 202 S0 69400 <03 12800 52400 . 953 <55 13200 <22 612 40 <55 <55 <l 125 055

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
MLD2\93C049\GBAPP\8763\10000 Checked by: DjL



Appendix 2.3 Table 5

Bulk Chemical Composition Variability Within the Randomly Selected Rice Lake Formation Core DDH 172: 1500-1526, Calculated Statistical Parameters, and a
Comparison With the Composition of DDH 172: 1500-1526

w

Rice Lake Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Co,

Core mg/ikg  mgkg mghkg mgkg mpkg mgkg mgkg mghkg mpkg mghkg mgkg  mgkg mgkg  mgkg mgkg mgkg mgkg mgkg mgkg mghkg  mghkg  mgkg  mgkg %
:’5‘34'_'] ;g 77000 <06 516 <06 1780 43 12 13 18 32400 <03 21200 28800  S39 <55 1750 55 576 ) <55 <55 <11 94 <005
:)5'13:* \ Lﬁ 75800 <06 560 <06 2850 37 10 9.1 23 27300 <03 24400 27500 617 <55 1,650 15 510 n <5.5 <5.5 < 9% <005
:)5'2)2"’;3 75600 <06 582 <06  S140 1.2 9.2 38 19 22,100 <03 25800 21,100 661 <55 3100 14 480 28 <55 <55 <1 738 0.26
75,600- s16- 1,780- 38 22,100- 212000 21,100 539- 1,650- a80- <0.05-

Range 77,000 582 siq0 V¥4I 0212 qip BB 0 25800 28800 661 a0 P 5 WX 89 026
X(n=3) 76100 <06 553 <06 3260 3. 10 a2 0 2730 <03 23800 25800 606 <S5 2200 28 522 2 <55 <55 <11 89 0.12
0 757 34 1720 16 14 62 26 5,150 2360 4,120 62 862 23 49 23 99 012
F:&: ! : ;Zé 75600 <55 S64 <06 2930 5.1 12 334 2 31000 <03 26700 26600 624 <55 1970 <22 547 29 <55 <55 <11 82 <0.05

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
ML D2\93C049\GBAPPA\B763\10000 Checked by: DJL



Appendix 2.4

Upper Mole Lake Formation Bulk Chemical Composition Data
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Appendix 2.4 Table 1

Bulk Chemical Composition of the Randomly Selected Upper Mole Lake Formation Cores, Calculated Statistical Parameters, and a Comparison With the
Composition of the Upper Mole Lake Master Composite

Upper Mole

Al

As

Ba

Be

Cd

Ca Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Co,

Lake Core mgkg  mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg  mgkg  mg/kg mghg mgkg mghkg mgkg mgkg mgkg mgkg mgkg  mgkg  mgkg  mghkg %
DDH 16 1 s . .

278 2406 s400 <55 s21 <06 9310 1 3 180 2 89500 <03 16200 24500 1320 <S55 1800 <22 697 31 <55 <55 <1 101 1.14
';’gf"):; ]R800 <55 331 <06 1610 1 2 142 18 75900 <03 16700 35800 848 <55 1360 <22 579 33 <55 <55 <11 201 <005
DDH 46
oy Raw <55 4ee 06 16600 4.4 13 2 1 42200 <03 11300 11,600 940 <55 38200 <22 519 32 <55 <55 <11 99 132
2'32")5!; (3(;60 76200 <55 267 <06 25600 16 24 97 48 64500 <03 10900 34300 1320 <S55 13500 <22 817 31 <5.5 <55 <11 88 318
37[(’; : }7;‘ 71700 <55 354 <06 2950 16 2 135 444 57100 <03 16300 23500 1600 <S55 14600 <22 576 2 <55 <55 <11 90 2.57

R
?6[:':323 75600 59 258 08 1120 9.1 18 7 90 71,000 <03 13400 35200 1,100 <S5 1270 <22 268 32 <55 <55 <11 172 0.08

lnl‘zl”l :;: IRI00 <55 449 10 8710 1 32 2 0 83800 <03 15100 35800 1570 <55 2410 21 592 2 <55 <55 <1 170 110

2%[4)1' '2;22 82600 <55 407 07 19800 8.1 25 <22 35 67900 <03 6790 20400 1200 <55 26400 <22 942 36 <55 <55 <l 139 261

3':2' 'l :‘;‘; 75000 <5.5 124 0.7 3.280 1 2 9.0 36 71,100 <03 5530 67400 1,00 <S5 891 3 693 2 <55 <55 <1 124 022

3':4' 'l :;; 75200 <55 256 <06 21100 88 24 <22 116 62500 <03 13800 36500 1320 <55 11900 42 558 63 <55 <55 <11 195 5.03

;)2‘2); ' ;32 78000 <55 207 <06 9670 76 18 74 648 60800 <03 9800 27,000 747 <55 15400 12 757 34 <55 <55 <11 103 081

3'7): ',igé 72000 <55 161 <06 25800 63 25 ® 90 63,100 <03 3780 20000 957 <55 21,800 32 723 28 <55 <55 <11 81 217

2'2; 'Zig'; 62600 <55 436 <06 3560 69 23 <22 77 65000 <03 11300 22900 821 <55 1040 89 568 30 <55 <55 <11 133 033

MLD2\93C049\GBAPP\8763\10000



Appendix 2.4 Table 1 (Continued)

Upper Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn co,

Lake Core mg/ke  mgkg mghkg mgkg  mgkg  mgkg mghkg mgkg mghkg  mghkg  mghkg  mgkg mgke  mghkg mgkg  mgkg mgke mgkg mgkg mgkg  mgkg  mgkg  mgkg %
SLIK. <55 11 <06- 1,050 <22-  86- 42,200 3,780  11,600-  747- 891- <22 210 <0.05-

4 33 ’ ’ - - :

Range 99,600 6.3 521 10 w500 AL 1332 m 960 89,500 21200 67,400 1,600 38,200 32 942 25-63 8122

X (n = 13) 75.700 5.5 KEE} 0.7 13,500 8.5 23 7 189 67,300 <03 11600 30,400 1,40 <55 11,600 9.0 638 34 <55 <55 <1t 130 163
0 5.260 0.1 120 01 10,100 21 s 77 303 11,900 4,230 13,600 276 11,800 10 164 89 Y3 153
((’:’I'"“;::w 71.000 <40 360 <10 13400 6.0 25 12 240 65900 <03 11400 26,400 480 <20 3,000 18 NA 160 20 <3 <3 180 NA

*Average values for DDH 92:564-573 and DDH 92:575-589.

Note: Detection limit values were used in calculations for measured values which were less than the detection limit
NA = not analyzed

MLD2\93C049\GBAPP\8763\10000

Compiled by: JET
Checked by: DjL



Appendix 2.4 Table 2

Bulk Chemical Composition Variability Within the Randomly Selected Upper Mole Lake Formation Core DDH 46: 2026-2060, Calculated Statistical Parameters,
and a Comparison With the Composition of DDH-46:-2026-2060

92

Upper Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te In CO,
Lake Core mghkg mghg meke mgks  mekg mghg omgkg mgkg mgkg  mgkg mgkg mgkg  mgkg mghkg meke mgkg mgkg mgkg mgkg  mgks mgkg  mgkg  mgks %
DDH 46 . . .
e, 0800 <55 2% <06 11700 80 7 9% 19 6900 <03 9900 45400 1600 74 2,600 2 838 34 <55 <55 <l 121 103
2'(’)3”2 (‘::’0 76400 <55 318 <06 19,100 63 15 <22 54 46200 <03 13200 25100 1310 <S5 18600 <22 902 30 <55 <5.5 <1t 75 1.54
zm:»‘. 146 gma0  <ss a% <06 1100 88 2 <2 143 7030 <03 13300 36700 1200 <SS 8730 59 685 30 <55 <55 <l 99 0.70
2'551",;,‘37 0300 <55 163 <06 63500 1 as 9.0 0 §7000 <03 6310 3420 1420 <55 230 73 874 38 <55 <55 <il 101 631
20.800- 163- 11,000 <22- 46,200- 6310 25,100 1200 <55 2600 <22 685 0.70-
Range 29,300 436 giso0 O3 B g 19-143 47000 13300 45400 1600 74 2230 T3 ooz 08 L 63
X@=4)  W®I0 <55 286 <06 2630 83 28 27 g 68100 <03 10700 35400 1380 23 13100 40 825 3 <55 <55 <1l 99 240
o 7,750 118 25000 20 13 46 62 16800 3310 8350 170 3 9,020 2 97 38 19 263
2‘;22' lz(?:o 76200 <55 267 <06 2560 16 24 97 4 6450 <03 10900 3430 1320 <SS 1350 <22 81 31 <55 <55 <11 88 378

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
Ml[)2\93(:049\(33/\?"\8763\10000 Checked by: DJL



Appendix 2.4 Table 3

Bulk Chemical Composition Variability Within the Randomly Selected Upper Mole Lake Formation Core DDH 73: 1370-1395, Calculated Statistical Parameters,
and a Comparison With the Composition of DDH 73: 1370-1395

Upper Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn co,
Lake Core mgke  mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mghkg mghkg mgkg mgkg  mgkg mgkg  mghkg mghkg mgkg megkg  mghke %

DDH 73

1372-1374 67,400 <55 495 <06 8,390 6.3 14 15 1,040 54,300 <03 20,500 18,200 1,570 <55 2,100 33 669 30 <55 <55 <11 81 1.03
l?;)l':“z:} 74500 <58 602 <0.6 5.560 1.5 14 28 31 51,800 <03 23,000 20.900 1.060 <55 1870 20 715 26 <55 <55 <11 79 0.51
3
I';‘I)?)”l3792 70,600 59 54 <0.6 44 800 9.2 30 <22 73 63,800 <03 3,170 24,600 1.460 <55 29,600 31 376 28 <55 <55 <1 95 5.40
51,800 18,200
67.400- <S.5- 5.560- <2.2- 31- ’ 3,170- y 1,060 1,870- 0.51-
Range N 54-602 6.3-9.2 14-30 - ’ - - 20-33 376-715 26-30 79-95
74.500 5.9 44,800 15 1,040 63.800 23,000 24.600 1,570 29,600 5.40
N X (n=13) 70,800 5.6 384 <0.6 19.600 77 19 6.7 381 56.600 <0.3 15,600 21,200 1,360 <5.5 11,200 28 587 28 <5.5 <55 <11 85 231
o 3,560 0.2 290 21.900 1.5 92 72 hIA| 6,330 10,800 3,210 268 15,900 7.0 184 20 8.7 2.69
ll:;?)”‘;;‘ 71.700 <SS 354 <0.6 29,500 7.6 21 135 444 57.100 <03 16,300 23,500 1,600 <55 14,600 <22 576 29 <5.5 <55 <11 90 2.57

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
M1 D2\93CO4NGBAPPAB? 63110000 Checked by: D)L



Appendix 2.4 Table 4

Bulk Chemical Composition Variability Within the Randomly Selected Upper Mole Lake Formation Core DDH 131: 1161-1185, Calculated Statistical Parameters,
and a Comparison With the Composition of DDH 131: 1161-1185

8T

Upper Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Co,
Lake Core mg/kg mg/kg  mgkg  mgkg mg/kg mgkg  mgkg mgkg  mgkg mg/kg mgkg  mg/kg mg/kg mgkg mgke mgkg mgkg mgkg mgkg  mgkg mg/kg mg/kg mg/kg %
3
:)121' 'l llél 72000 <55 600 <06 4,590 9.2 24 <22 24 65200 <03 20000 24600 1,160 <55 1,630 31 868 26 <55 <55 <1 131 022
:)I?l' 'I :; " 104000 <55 607 06 2870 14 R 37 12 105000 <03 22900 36800 1750 <55 9,520 77 554 a1 <55 <55 <1 189 0.11
:)lg(')'l'l;; RR.I00 79 488 06 13.300 16 45 19 44 108000 <03 17300 46200 2350 <55 2,080 55 522 a2 <55 <55 <1 218 213
72900 <S55 488 <06- 2870 <22 65.200- 17.300-  24,600-  1.160- 1,630 522 0.11-
2. 5. , ) ) ) , , S | 1197 : )

Range 08000 79 607 06 13 X6 2445 o 124k 000 2900 46200 2,350 9520 ! geg 209 BL28

X (n =3 BRSO 6.3 565 06 6920 13 36 19 27 92700 <03 20,100 35900 1750 <55 4410 as 648 36 <55 <55 <1 179 082
o 15.600 14 67 5,590 35 1 17 16 23,900 2800 10800 595 4,430 R 191 9.0 44 114
1[)12: 'l :;L RIN <55 449 1.0 8710 1 32 2 30 83,800 <03 15100 35800 1570 <55 2410 2 592 2 <55 <55 <11 170 110

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
MLED229ICOINGBAPP\S7 63110000 Checked by: DjL



Appendix 2.5

Lower Mole Lake Formation Bulk Chemical Composition Data
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Bulk Chemical Composition of th

Appendix 2.5 Table 1

Composition of the Lower Mole Lake Master Composite

e Randomly Selected Lower Mole Lake Formation Cores, Calculated Statistical Parameters, and a Comparison With the

Lower Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Co,

lake Core mgkg mgkg mgkg mgkg mghg mgkg  mgkg mgkg mgkg  mgkg  mgkg  mgkg mghkg mgkg omgkg mgkg mepkg mghkg mgkg mgkg  mpghke mgkg  mg/kg %
zg‘;og 80700 317 216 071 2570 13 26 8.1 £ 76100 044 13800 55100 343 <55 1550 12 962 46 <55 <55 <l 987 007
,2][2)_'; (3 50400 802 26 10 3430 1" g8 <22 97 s7800 20 20800 1380 148 <55 1170 <22 125 333 25 <55 <1l 2650 048
2':7[1"2 . 1: 81400 124 274 26 15000 12 33 <22 97 76300 <03 12400 30200 1320 <55 12800 <22 666 e <ss <55 <l 216 283
2‘;3!;(:; 78200 60 167 <06 14000 12 58 <22 233 8S40 <03 8920 32100 1550 <S5 12200 <22 1160 31 <ss <55 <l1 212 202
1[(322'-{ 625‘7 82200 <55 274 <06 5170 " 26 <22 29 7480 <03 12000 49200 1230 <55 1180 2 100 33 <55 <55 <l 151 0.40

S ppua

e (X R 9 <06 17700 1 53 <22 2 R4 <03 8590 28400 1510 <55 12600 <22 1250 30 <55 <55 <11 190 1.65
2262'»; 14050 61600 <SS 150 <06 6830 1 28 152 89 82400 <03  S950 21600 1340 <55 9790 10900 30 <ss <55 <l m 0.48
zl;zg 2“763 ROB00 <SS 324 <06 22600 10 30 76 s6 74000 <03 8660 21 00 120 <55 19600 1 691 2 <ss o<ss o<1l 9 119
I';;;f: 96(; RSO0 7.2 196 <06 8300 99 2 102 % 78100 <03 7290 21200 1280 <55 10800 <22 1210 32 <55 <55 <1l 176 1.54
"))6?_"'032 76800 793 362 10 1180 69 16 80 50 48000 <03 23800 27200 607 <S55 3880 78 a47 2 <ss <55 <11 364 228
gg:fz‘;gg @000 <55 286 <06 17600 11 25 66 0 79600 <03 13200 3940 1540 <S5 15200 11 1170 35 <ss <55 < 144 187
g?.(:-ll ;32 77300 <55 211 20 4,550 12 28 2 %6 76100 <03 9710 48100 1330 <55 1060 1 697 2 <ss <55 <11 216 0.40
g?;_‘lgg gIS00 39 an L5 1L100 68 px] <22 33 46100 <03 18200 15300 1,090 <S55 13200 <22 695 33 <55 <55 <11 13 242

MI D2\93C049\GBAPP\B7 63\10000



Appendix 2.5 Table 1 (Continued)

Lower Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Cco,
Lake Core mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mghkg mgkg mgkg meke mghkg mgkg mgkg mgkg mghkg mgkg mgkg mgkg mgkg mgkg  mg/kg %
DDH 163
2850.2921 85,800 a1 370 1.0 19,700 7.5 24 <22 63 50500 <03 21900 49700 1,120 <55 2,790 51 388 35 <55 <55 <11 176 <005
DDH 165
2227.22% 78.400 56 216 0.7 6,590 15 33 68 PX) 95300 <03 8800 43800 1430 <55 1,640 19 737 33 <55 <55 <11 241 0.77
DDH 176 )

986.1021 83.800 3 324 1.8 1.220 12 18 47 60 49700 <03 24,100 3,600 219 <5.5 2,290 29 354 54 <55 <55 <11 1,770 0.18
DDH 270
20472073 87,700 7.6 635 08 4.740 43 16 15 12 27600 <03 27600 10800 340 <55 3,120 25 1,660 30 <55 <55 <11 3 327
s0.400. <SS 1500 <06- 1220 <22 27600  <03- 5950 10800- 148 1060 <22- 125 <5.5- 76- <0.05-
- - 2233 -33
Range 87.700 802 635 26 peoo 4315 BRI o 1233 oea 20 27600 55100 1550 19,600 29 1660 03 25 2,650 327
X(n=17) 77600 65 291 10 10.200 10 24 38 73 68,000 041 14500 31,200 1040 <55 7,340 9.7 841 53 6.6 <55 <11 474 141
0 9.460 191 116 0.6 6.600 26 6.4 45 66 17900 041 6,860 13900 494 6,140 88 395 73 47 702 113
C(':"':;:".le 68,300 61 290 <10 9900 8.0 28 9.0 330 70400 <03 11900 2700 1300 <20 7,300 10 NA 180 30 <3 <3 360 NA
N St

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.
NA = notanalyzed

MLD2\93CO4NGBAPP\E? 63\10000

Compiled by: JET
Checked by: DL



Appendix 2.5 Table 2

Bulk Chemical Composition Variability Within the Randomly Selected Lower Mole Lake Formation Core DDH 16: 2995-3026, Calculated Statistical Parameters,
and a Comparison With the Composition of DDH 16: 2995-3026

Lower Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Cco,

Lake Core mghkg mgkg mgkg mgkg mghkg mghkg mghkg mgkg mghkg mgkg  mgke mgkg mgkg mgkg mgkg mgkg mghkg mgkg  mgkg mgkg mgkg mgke mg/kg %
DDH 16

M ey BSI0 <SS 275 <06 1SM0 12 34 2 04 87800 <03 13200 37000 1990 <55 10100 <22 972 34 <ss <55 <11 147 250
z[()nglz(::o 79800 98 230 <06 11900 10 2 70 68 83800 <03 10400 31500 1850 <55 1300 23 1210 35 <ss <55 <l 166 1.54
;()n';' !&Ollﬁ‘) 80400 55 230 <06 11700 98 3 30 2 72700 <03 12800 20,000 1360 <S55 19,800 2 1,650 3s <ss <55 <l 177 136

79800-  <55- 230 11,700- 72,700- 10400-  20,100-  1360- 10,100- 972- 147- 1.36-

Range 85,100 9.8 275 1s300 0812 2334 2470 0468 gpan 13200 37,000 1,990 19800 2B 650 3435 177 2.50

S x@m=3  RIE0 69 s <06 13000 11 28 a 43 81400 <03 12100 29500 1,730 <55 14300 16 1,280 35 <ss <55 <l 163 1.80
o 2900 25 26 2.020 12 5.7 25 30 7,820 1510 8,620 331 4970 12 344 06 15 061

zg’g'; 0'2"6 78200 <55 167 <06 14100 12 2 <22 233 85400 <03 8920 32,100 1550 <55 12200 <22 1,160 3l <55 <55 <l 212 202

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
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Appendix 2.5 Table 3

Bulk Chemical Composition Variability Within the Randomly Selected Lower Mole Lake Formation Core DDH 45: 2065-2100, Calculated Statistical Parameters,
and a Comparison With the Composition of DDH 45: 2065-2100

Lower Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Co,
Iake Core mghkg mgkg mghkg mgkg mgkg mgkg mgkg mgkg omghg mgkg mgks mgkg mgkg mghkg mghkg  meke mgkg mgkg mgkg mghkg mgkg  mgkg  mgkg %
Zl()l([v)7"2 (‘)‘659 65300 <SS 176 <06 15400 12 23 79 65 75000 <03 9020 23200 2170 <S55 13200 8 40 32 <55 <55 <11 384 257
2'(:72'_'2(‘:759 68900 <55 18 <06 5400 13 28 47 339 88600 <03 7390 23000 1310 <S55 10,500 13 1200 31 <55 <55 <11 244 029
228'2';(‘)‘:8 63800 <SS 140 <06 5120 13 26 <22 121 88300 <03  S680 21,100 1250 <S55 9580 <22 1140 25 <55 <55 <11 314 022
2'5;;'11“&) 63700 64 M6 <06 6450 14 29 <22 64 9600 <03 6810 21600 1430 <55 7670 <22 1300 28 <55 <55 <11 284 055

) ] 63700 <55 140 5,120- <22- 75,000- 5680 21,100 1250 7670 <22 L140- ) 022
23 Range 68,900 6.4 216 15400 T4 BB 79 33 goem 9,020 23200 2,170 13,200 18 1300 % 24388 55
X(n=4) 65300 57 180 <06 8090 13 2 42 147 85400 <03 7220 22200 1540 <55 10200 88 1220 29 <55 <55 <11 306 091

o 2,430 04 3 4,900 1 3 27 130 6940 1390 1030 427 2300 19 90 32 59 112
Z'(’)z”z;‘(i) 61600 <55 150 <06 6830 n 28 152 89 82400 <03 5950 21,600 1340 <55 9,790 ® 1000 30 <55 <55 <11 m 0.48

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
MLD2\93C049\GBAPPAB763\10000 Checked by: DJL



Appendix 2.5 Table 4

Bulk Chemical Composition Variability Within the Randomly Selected Lower Mole Lake Formation Core DDH 68: 1878-1903, Calculated Statistical Parameters,
and a Comparison With the Composition of DDH 68: 1878-1 903

Lower Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Zn Cco,
Lake Core mgkg mgkg mghkg mgkg mgkg mgkg mghg mgkg mgks  meke mghkg  mgkg mgkg mghkg mgkg  mgkg  meke mghg mgkg mgkg mgkg  mekg  mekg %

l';;;"lg‘:z 58200 <55 188 <06 6800 10 2 35 23 74100 <03 6510 19500 1410 <55 9430 30 1140 25 <55 <5.5 <11 152 110
1‘;;;'2::‘ 67300 65 192 <06 7600 1 2 <22 1 73200 <03 7260 19600 1240 <S5 15300 <22 13%0 8 <55 <55 <11 163 092
l';;;"l ;&) 70,400 17 42 <06 5,760 12 2 51 4 8300 <03 12600 20900 1280 <55 10700 <22 1470 32 <55 <55 <11 198 319
582000 <S55 188 5.760- <22 73,200 6510- 19,500 1240 9430 <22 1140 092-

" ’ - 23 - - A
Range 70400 17 242 7600 1012 2E st B s3000 12600 20900 1410 15300 30 1an0 B 152198 349
® x@=3 65300 97 07 <06 6720 11 2 29 53 7680 <03 879 20000 130 <SS 1180 25 1330 28 <55 <55 <1 171 174
0 6340 64 30 923 1 1 25 35 5,420 3320 781 89 300 05 1 4 2 126
lls);i)%"l ;’5‘1 68,500 7.2 196 <06 8300 99 2 102 36 78400 <03 7200 21200 1280 <S55 10800 <22 1210 32 <55 <55 <11 176 1.54

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
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Appendix 2.5 Table 5

Bulk Chemical Composition Variability Within the Randomly Selected Lower Mole Lake Formation Core DDH 176: 986-1021, Calculated Statistical Parameters,
and a Comparison With the Composition of DDH 176: 986-1021

Lower Mole Al As Ba Be Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni P Pb Sb Se Te Za Cco,
Lake Core mghkg  mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg mgkg  mghkg mghkg  mgkg mgkg mgkg mghkg mgkg mghkg mgkg mgkg mghkg  mghkg %
DDH 176

oo 68,100 9.1 255 088 1830 99 18 30 14 49800 <03 16600 26300 242 <55 1700 47 830 4 <55 <55 <1 1130 <005
:?32' '“')(7)2 90,400 17 486 14 598 44 8.1 25 80 25800 <03 35900 14600 81 <55 2960 <22 130 57 <55 <55 <11 175 <00s
DDH 176
o 68200 58 344 11 661 50 10 16 12 29200 <03 25200 11900 157 <S55 2320 <22 219 34 <55 <55 <1t L1000 022
ﬁ»?q' lu]);? 78,200 21 241 077 2220 80 16 14 10 51,700 <03 21400 27,000 229 <55 2330 <22 998 33 <55 <55 <11 560 0.1
68,100- A1 077 s 25,800- 16600 11900 1700 <22 130 175 <00s-
Range 90400 & g6 14 2220 499 BB 1430 1080 oo, 35900 27000 S 2960 47 908 337 L1300 022
B Xm=4) 76200 13 n 10 1330 68 13 21 29 39100 <03 24800 20000 177 <55 2330 28 S44 a <55 <55 <1 741 0.11
o 10600 70 13 03 822 26 47 75 34 13,500 8210 7820 7 514 12 434 1 459 0.08
'38[)6"1 0'27:‘ 83,800 3 324 18 1220 12 18 47 60 49700 <03 24100 23600 219 <S55 2200 29 354 54 <55 <55 <1 1770 018

Note: Detection limit values were used in calculations for measured values which were less than the detection limit.

Compiled by: JET
ML D2\93CO49\GBAPM\8763\10000 Checked by: DjL



Appendix 3

Waste Characterization Kinetic Test Laboratory Data

Appendix 3.1 Physical Dimensions and Test Conditions of the Composites Used
in the Kinetic Tests

Appendix 3.2 Parameters Measured Weekly in the Leachate from the Waste
Rock Composites

Appendix 3.3 Parameters Measured Weekly in the Leachate from the Tailings
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Appendix 3.1

Physical Dimensions and Test Conditions of the Composites Used in the Kinetic Tests
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Physical Dimensions and Test Conditions of the Composites
Used in the Kinetic Tests

1 Waste Rock Composites

A. The Rice Lake and Upper Mole Lake Master Composites were each placed and
are being leached in a modified large scale humidity cell formed from a 30-gallon
polyethylene tank with a conical base which has a spigot at the lowest part of the
base. A layer of lead-free fiberglass covers the base of each tank. The
composites drain freely.

B. The six other waste rock composites were each placed and are being leached in a
modified large scale humidity cell formed from a 30-gallon polyethylene
cylindrical tank which has a spigot in the sidewall of the tank at the base. The
base of each composite is supported by a porous plexiglass plate covered with
lead-free fiberglass above the upper level of the spigot such that the composites
drain freely.

C. The weight and physical dimensions of each composite are listed below:

Composite Height

Weight Tank Diameter Above Plate/Base
Composite (kg) (cm) (cm)
Skunk Lake Master 84.55 45.7 35.6
Rice Lake Master 126.59 45.7 48.3
Upper Mole Lake 133.18 45.7 50.8
Master ) ) )
Lower Mole Lake 7173 457 30.5
aster
Skunk Lake High 73.64 45.7 26.7
Sulfur
Rice Lake High
Sulfur 81.14 45.7 27.9
Upper Mole Lake
High Sulfur 78.18 45.7 29.2
Lower Mole Lake
High Sulfur 74.32 45.7 26.7
D. Each leaching cycle is one week in length. During the first day of a cycle,

approximately twice the average weekly precipitation for the Crandon area is
applied to the composite in the form of a single storm event. The storm
precipitation is applied to the top of the entire composite. During the remaining
six days of a cycle, approximately twice the average weekly precipitation for the

MLD2\93C049\GBAPP\9008\10000 2



Crandon area is applied in 12 equal amounts at about noon and midnight of each
day. The day 2-7 precipitation is applied to the top of the composite in the form
of a mist. The diameter of the area receiving mist precipitation is about one half
the diameter of the 30-gallon tank. The area receiving the mist is reversed 180
degrees every week. All leaching has been conducted with deionized (DI) water
which has been used to simulate rainfall.

Humidified air is pumped into the base of each tank for two 4-hour periods each
day between 4-8 AM and 4-8 PM. The humidified air is applied through two
ports which are opposite each other and at right angles to the axis of spray
application.

2 TMA Tailings

A. Each of the four TMA tailings composites were placed and are being leached in a
modified large scale humidity cell formed from part of a 30-gallon polyethylene
cylindrical tank which has a spigot in the sidewall of the tank at the tank base.
The base of each composite is supported by a porous plexiglass plate covered with
lead-free fiberglass above the level of the spigot such that the composite drains
freely when leaching under alternating W/D conditions was desired. Successive
V- to ¥a-inch thick layers of coarse and fine, precleaned silica sand separate the
tailings composites from the fiberglass layer to minimize the physical loss of the
tailings materials during leachate sample collection.

B. The upper surface of each of the composites was dimpled to increase the surface
area exposed to oxidation, and to promote drainage of the leaching fluids through
the central portion of the materials when leaching under alternating W/D
conditions.

C. The weight and physical dimensions of each composite are listed below:

Composite
Weight Tank Diameter Height Above Dimple Depth

Composite (kg) (cm) Base (cm) (cm)

Fine Tails® 18.2 45.7 8.8 5.0

Whole Tails® 22.7 45.7 8.8 7.6

Whole Tails® 30.1 45.7 12.7 7.6

Lime Amended 34.8 45.7 15.2 10.1
Whole Tails®

4=
b —

leached under saturated, followed by alternating W/D, conditions
leached under alternating W/D conditions

D. Each leaching cycle is one week in length. During the sixth day of each
alternating W/D cycle, four times the average weekly Crandon area precipitation
is applied to the top of each composite. Due to the high moisture retention

MLD2\93C049\GBAPP\9008\10000 2



capacity of these composites, all of the DI water used for the W/D leaching is
applied at one time to enhance surface oxidation between applications. Saturated
leaching occurred under ponded conditions in which the composites were
saturated with, and covered by, process water.

The composites were allowed to oxidize naturally between cycles. The spigot
beneath the plexiglass plate is left open at all times to permit some oxidation of
the materials from the base.

3 Backfill Tailings

A.

Each of the four backfill tailings composites were placed and are being leached in
a large scale humidity cell formed from a 5-gallon polyethylene tank which has a
spigot in the sidewall of the tank at the tank base. The base of each composite is
supported by a layered system similar to that used in the TMA tailings humidity
cells.

The cemented tailings composites consist primarily of gravel size fragments of
cemented tailings. The cemented samples were formed in standard plastic cement
molds and cured for 14 days, after which the samples were broken and the
resulting fragments were used to charge the appropriate tanks.

The weight and physical dimensions of each composite are listed below:

Composite Height
Weight Tank Diameter Above Plate

Composite (kg) (cm) (cm)

Coarse Tails 8.12 27.9 13.2

Cemented Coarse 25.5 27.9 63.6

Tails

Whole Tails 7.08 27.9 11.4

Cemented Whole

Tails

253 279 63.6

D.

Each leaching cycle is one week in length. The first two leaching cycles consisted
of two, widely spaced W/D leachings. The composites were leached with 4.8 L of
process water during each of the W/D cycles. Following the collection of the
second W/D leachate sample, the composites were saturated with, and
continuously covered by groundwater collected from a well at the Crandon site.
As seen in Table 2 of Appendices 4.14, 4.15, 4.16, and 4.17, the amount of
leachate extracted per saturated leaching cycle was much less than that collected
during the W/D leachings. Site groundwater has been added to each composite
after the collection of a sample in order to maintain a continuously saturated

condition.

MLD2\93C049N\GBAPP\9008\10000 3



Appendix 3.2

parameters Measured Weekly in the Leachate from the Waste Rock Composites
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Appendix 3.2 Table 1

Parameters Measured Weekly in the Leachate Collected from the
Waste Rock Composites

Skunk Lake Master Composite

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) O (uS/cm)* (su) (total, mg/L)
102594 5,725 20 316 6.23 44
110294 5470 20 294 6.25 . 33
110994 4,055 20 240 5.65 33
111694 4,930 19 192 6.94 30
112194 4,460 18 186 6.01 34
112894 5,560 21 128 6.08 27
120594 4,250 22 121 6.51 29
121294 4,930 21 126 6.00 30
121994 4,320 19 126 7.73 31
122794 4,460 17 131 7.68 28
010395 4970 16 131 7.62 31
010995 3,740 21 108 7.26 26
011795 4,290 22 112 7.30 26
012395 4,200 22 123 7.60 24
013095 4,580 22 123 7.54 26
020695 500 19 136 7.07 23
021395 8,160 20 147 8.30(7) 23
022095 4.700 20 132 7.07 26
022795 4,100 19 131 7.37 29
030695 4,780 20 141 7.51 24
031395 3,610 23 113 7.11 200(?)
032095 4,550 20 124 6.96 20
032795 4,420 18 134 6.75 18
040495 5.080 20 129 6.84 16
041095 4,960 20 138 6.93 20
041795 4,080 22 151 6.74 16
042495 3.940 23 130 6.64 14
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Appendix 3.2 Table 1 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) 0 (uS/cm)* (su) (total, mg/L)

050195 4,060 21 123 6.72 24
050895 3,580 22 120 6.71 17
051595 4,400 22 120 6.91 20
052295 3,950 23 116 7.12 16
053095 4,840 23 113 6.92 18
060595 4,320 23 114 6.65 18
061295 4,600 22 96 6.96 22
061995 5,740 23 107 7.54 14
062695 3,980 23 103 7.53 14
070395 4,280 22 106 7.34 NA
071095 5,260 23 110 7.35 NA
071795 0

072495 7.110 23 114 7.07 NA
073195 3,320 23 117 7.24 NA
080795 4,900 23 120 7.13 NA
081495 3,560 23 112 7.21 NA
082195 4,460 23 114 7.16 NA
083095 5,440 23 111 7.11 NA
090595 4,120 23 118 7.13 12
091195 3.840 21 126 7.17 12
091895 3,620 21 117 7.03 13
092595 4,980 21 113 6.74 13
100295 4,160 21 104 6.47 14
100995 4,280 21 102 6.43 14
101695 4,180 22 97 6.37

102395 3,810 21 98 6.37

103095 4,770 21 101 6.53

110695 4,240 21 96 6.34

* Conductivity values corrected for temperature.

NA = not analyzed.
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Appendix 3.2 Table 2

Parameters Measured Weekly in the Leachate Collected from

the Waste Rock Composites

Rice Lake Master Composite

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O (uS/cm)* (su) (total, mg/L)
102594 6,490 20 345 7.00 130
110294 4,785 20 315 7.36 110
110994 3,760 20 251 5.67 100
111694 7.160 19 288 7.54 110
112194 3,400 18 238 7.00 91
112894 2,710 21 215 7.42 91
120594 2,480 22 214 7.78 92
121294 6,650 19 169 7.26 71
121994 5,400 19 195 8.13 80
122794 3,880 17 243 8.07 93
010395 3.900 16 233 8.31 87
010995 3.340 21 209 8.17 89
011795 3.400 22 202 8.22 83
012395 3,820 22 210 8.27 52
013095 4,030 22 206 8.37 51
020695 500 19 210 8.23 82
021395 7,480 19 217 8.19 86
022095 4,460 21 199 8.18 83
022795 4,320 19 202 8.39 82
030695 4,880 19 204 8.16 81
031395 3,820 23 174 8.17 78
032095 4,660 20 183 8.10 76
032795 4,600 18 202 8.12 78
040495 5,740 21 181 8.07 75
041095 5.160 19 204 8.14 73
041795 3,770 22 167 8.15 73
042495 4,400 23 166 8.13 39(7
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Appendix 3.2 Table 2 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity

Date (mL) °C) (uS/cm)* (su) (total, mg/L)
050195 4,380 21 170 8.11 80
050895 4,960 22 168 8.08 71
051595 5,100 22 164 8.05 74
052295 3,220 23 150 7.98 68
053095 3,780 24 157 7.94 68
060595 3,720 23 165 7.93 70
061295 4,700 22 153 8.10 70
061995 5470 23 162 8.29 70
062695 5,100 23 156 8.23 70
070395 4,820 22 158 8.21 NA
071095 5,150 23 154 8.16 NA
071795 0

072495 7,180 24 162 8.03 NA
073195 4,480 24 158 8.06 NA
080795 4,780 23 154 8.06 NA
081495 4,960 23 152 8.10 NA
082195 4,750 23 154 8.07 NA
083095 5,620 23 157 8.05 NA
090595 4,360 23 154 8.20 65
091195 4,780 21 158 8.00 60
091895 4,360 21 155 7.85 65
092595 4,340 21 156 7.71 43
100295 3,860 21 156 7.61 64
100995 3,940 21 157 7.41 66
101695 3,880 22 151 7.36

102395 3,820 21 153 7.40

103095 3,840 21 160 7.53

110695 3,660 21 157 7.37

* Conductivity values corrected for temperature.

NA = not analyzed.
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Appendix 3.2 Table 3

Parameters Measured Weekly in the Leachate Collected from
the Waste Rock Composites

Upper Mole Lake Master Composite

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O) (uS/cm)* (su) (total, mg/L)
102594 6,700 20 380 7.01 120
110294 4915 20 358 7.21 ' 120
110994 4,550 20 301 6.11 110
111694 2,490 19 339 7.62 110
112194 3,760 18 322 7.22 100
112894 7.950 21 217 7.58 87
120594 3,360 22 246 7.82 100
121294 4,700 20 256 7.77 97
122094 4,340 17 256 7.69 93
122794 4,080 17 268 8.15 96
010395 4,650 16 266 8.29 94
010995 3,730 21 224 8.34 91
011795 4,020 22 228 8.35 90
012395 3,780 22 233 8.34 88
013095 5,040 22 296 7.69(7) 71
020695 500 19 291 8.05 68
021395 7,990 19 264 8.12 79
022095 4,460 21 220 8.34 88
022795 3,960 19 222 8.45 86
030695 3,960 19 228 8.41 84
031395 3,590 23 203 8.26 82
032095 4390 20 215 8.22 78
032795 3,750 18 235 8.32 80
040495 3,240 21 212 8.25 78
041095 4,080 19 276 8.01 67
041795 5,100 22 211 8.28 78
042495 4300 23 191 827 77
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Appendix 3.2 Table 3 (Continued)

Leachate

Collected Temperature Conductivity pH Alkalinity
Date (mL) °O) (uS/cm)* (su) (total, mg/L)
050195 4,120 22 193 8.29 84
050895 3,940 21 197 8.11 75
051595 3,540 22 192 8.21 76
052295 4,900 23 190 8.19 79
053095 5,740 23 180 8.09 76
060595 4,320 24 177 7.54 75
061295 4,700 22 168 8.19 74
061995 5,180 23 176 8.35 82
062695 4,120 24 171 8.29 73
070395 4,600 22 181 8.26 NA
071095 4,860 23 174 8.19 NA
071795 0
072495 7,230 24 182 8.09 NA
073195 4,080 25 175 8.18 NA
080795 4,670 23 172 8.15 NA
081495 4,450 23 172 8.26 NA
082195 4,700 23 170 8.16 NA
083095 5,100 24 173 8.19 NA
090595 3,960 24 176 8.28 70
091195 3,900 21 184 8.19 67
091895 4,340 22 176 8.05 69
092595 4,800 21 182 7.89 68
100295 5,160 21 176 7.77 71
100995 4,730 21 172 7.62 70
101695 4,700 22 167 7.65
102395 4,600 22 168 7.55
103095 5,020 20 183 7.73
110695 4,800 21 175 7.53

* Conductivity values corrected for temperature.

NA = not analyzed.
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Appendix 3.2 Table 4

Parameters Measured Weekly in the Leachate Collected from

the Waste Rock Composites

Lower Mole Lake Master Composite

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O (uS/cm)* (su) (total, mg/L)
102594 5,690 20 595 7.21 120
110294 4,655 20 431 6.67 91
110994 4,700 20 342 6.10 89
111694 4,780 19 294 7.41 75
112194 4,360 18 286 6.82 76
112894 5,300 21 227 7.50 75
120594 3,795 22 206 7.57 76
121294 4,840 20 224 7.70 77
122094 3,730 17 323 7.93 79
122794 4,320 17 230 7.98 83
010395 4,840 17 226 8.09 81
010995 3,880 23 191 8.27 75
011795 3,950 22 195 8.31 71
012395 4,100 22 197 8.29 73
013095 5,290 22 199 8.35 76
020695 500 19 214 8.29 70
021395 8,500 19 213 8.17 72
022095 5,580 20 194 8.28 73
022795 3,940 19 196 8.36 73
030695 5,460 19 198 8.34 72
031395 4,530 22 180 8.20 76
032095 4,510 20 188 8.14 68
032795 4,540 18 200 8.26 71
040495 4,620 21 188 8.20 66
041095 5,490 19 204 8.17 64
041795 4,140 22 217 8.15 62
042495 4,720 22 188 8.19 63
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Appendix 3.2 Table 4 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O) (uS/cm)* (su) (total, mg/L)

050195 5,000 21 180 8.24 74
050895 4,540 21 177 8.10 62
051595 5,040 22 175 8.11 64
052295 3,580 23 167 8.19 64
053095 5,100 24 167 8.06 62
060595 3,790 25 164 7.79 61
061295 4,280 22 149 8.09 60
061995 4,300 26 175 8.26 60
062695 4.160 23 166 8.18 62
070395 3.680 23 167 8.11 NA
071095 4,860 24 167 8.11 NA
071795 0

072495 7,750 23 172 7.86 NA
073195 4,060 24 175 8.05 NA
080795 4,180 24 166 8.01 NA
081495 4,800 23 168 8.05 NA
082195 4,480 23 168 8.01 NA
083095 4,840 24 164 7.99 NA
090595 4,040 24 172 8.13 55
091195 4,220 22 179 8.03 58
091895 3,690 22 192 7.95 52
092595 4,420 21 170 7.85 52
100295 4,440 21 166 7.69 56
100995 4,280 21 165 7.53 53
101695 3,740 22 159 7.50

102395 4,160 21 163 7.46

103095 4,280 21 170 7.63

110695 4,600 21 163 7.40

* Conductivity values corrected for temperature.

NA = not analyzed.
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Appendix 3.2 Table 5

Parameters Measured Weekly in the Leachate Collected from

the Waste Rock Composites

Skunk Lake High Sulfur Composite

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O (uS/cm)* (su) (total, mg/L)
102494 5,875 20 1,010 6.23 34
110194 5,660 20 829 6.42 24
110994 2,860 20 679 5.39 20
111594 5,420 19 617 5.84 16
112194 3,900 18 546 6.09 17
112894 6,040 20 407 5.89 15
120694 4,750 16 425 5.88 16
121394 5,200 20 390 5.89 19
122094 4,500 17 403 7.37 20
122794 4,860 17 425 7.84 18
010395 5,170 17 419 7.77 19
010995 3,700 22 353 6.68 19
011795 5,140 22 361 1.7 21
012395 5,220 22 379 7.15 21
013095 4,740 21 365 7.10 20
020695 500 19 387 7.98 20
021395 9,050 20 412 7.85 20
022095 5.060 21 401 7.74 19
022795 4,100 19 404 7.73 17
030695 5,060 19 420 7.73 18
031395 4,100 24 377 7.08 16
032095 4,850 20 420 7.45 15
032795 4,310 19 451 7.59 12
040495 3.760 21 431 7.51 13
041095 5.030 18 479 7.65 14
041795 4,040 22 427 7.53 13
042495 4,700 24 416 6.76 12
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Appendix 3.2 Table 5 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O) (uS/cm)* (su) (total, mg/L)

050195 4,380 22 433 6.72 21
050895 4,690 20 470 7.42 11
051595 4,600 22 447 7.53 14
052295 4,230 24 432 7.49 10
053195 4,840 23 474 6.44 11
060595 4,110 23 481 6.55 12
061295 4,700 22 427 7.33 11
061995 5,240 24 410 7.50 13
062695 4,160 24 423 741 12
070395 5,000 24 443 7.35 13
071095 5,140 25 433 7.35 14
071795 0
072495 7.690 24 444 7.22 18
073195 4,560 25 470 7.38 14
080795 4,900 23 459 7.32 17
081495 4,710 23 442 7.39 12
082195 4,880 23 436 7.36 12
083095 5.630 25 411 7.33 13
090595 4.700 24 431 7.47 13
091195 4,240 22 443 7.37 <5(7
091895 4,570 22 418 7.43 14
092595 5,080 21 428 7.15 12
100395 4,500 22 399 6.57 13
100995 4,980 22 419 6.88 12
101695 4,710 22 412 6.91
102395 4.790 21 437 6.92
103095 4,290 21 433 7.02
110695 4,960 21 444 6.80

* Conductivity values corrected for temperature.

NA = not analyzed.
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Appendix 3.2 Table 6

Parameters Measured Weekly in the Leachate Collected from

the Waste Rock Composites

Rice Lake High Sulfur Composite

Leachate Alkalinity
Collected Temperature Conductivity pH or Acidity
Date (mL) °C) (uS/cm)* (su) (total, mg/L)
102494 5,565 20 1,400 6.30 <5!
110194 3,470 20 640 6.88 <5
110994 7,120 20 1,010 4.75 44?
111594 2,820 19 906 4.13 542
112194 2,960 18 917 4.02 612
112894 7,330 20 704 4.05 50°
120694 4,040 16 670 3.95 56*
121394 4,400 20 716 3.94 78?
122094 4,380 18 752 3.85 862
122794 4,140 17 779 3.80 1107
010395 4,300 17 779 3.75 1007
010995 3,820 22 675 3.73 110
011795 4,420 22 717 3.71 1307
012395 3,860 22 765 3.58 150
013095 4,780 21 796 3.44 1707
020695 500 19 832 3.41 1807
021395 7,800 19 856 3.37 94%(7)
022095 4,380 21 823 3.30 190
022795 4,100 19 840 3.23 1907
030695 5,260 19 876 3.21 2007
031395 4,200 23 800 3.03 1907
032095 4,020 21 914 2.95 2207
032795 5,240 19 1,060 2.97 2507
040495 4,160 21 1,090 2.90 260
041095 5,250 18 1,410 2.77 3207
041795 3,840 22 1,340 2.73 330
042495 5,080 23 1,480 2.70 400
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Appendix 3.2 Table 6 (Continued)

Leachate Alkalinity
Collected Temperature Conductivity pH or Acidity
Date (mL) 0 (uS/cm)* (su) (total, mg/L)

050195 4,480 21 1,620 2.65 430
050895 4,620 20 1,750 2.65 450°
051595 4,100 22 1,660 2.69 480°
052295 4,730 23 1,700 2.68 4907
053195 4,900 23 1,740 2.75 520°
060595 4,350 23 1,790 2.88 530
061295 4,740 23 1,690 2.65 500?
061995 5.160 23 1,560 2.62 440°
062695 4,660 23 1,630 2.64 450
070395 4,740 23 1,700 2.61 NA
071095 4,960 24 1,680 2.60 NA
071795 0

072495 7.720 23 1.880 2.67 NA
073195 4,140 23 1,960 2.63 NA
080795 4,190 23 1,930 2.69 NA
081495 5,010 23 2,020 2.66 NA
082195 4,260 23 2,140 2.68 NA
083095 5,850 24 2,310 2.66 NA
090595 4,320 24 2,360 2.50 8607
091195 3,860 21 2,570 2.53 870°
091895 4,960 22 2,430 2.00 8407
092595 4,390 21 2,440 2.49 810°
100395 5,070 22 2,330 2.57 7708
100995 4,640 21 2,460 2.58 8007
101695 4,640 22 2,340 2.64

102395 4,420 22 2,420 2.63

103095 4,460 21 2,420 2.58

110695 4,800 21 2.470 2.57

* Conductivity values corrected for temperature.

NA = not analyzed.

x! = Alkalinity value.
x? = Acidity value.
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Appendix 3.2 Table 7

Parameters Measured Weekly in the Leachate Collected from

the Waste Rock Composites

Upper Mole Lake High Sulfur Composite

Leachate Alkalinity
Collected Temperature Conductivity pH or Acidity
Date (mL) °C) (pS/cm)* (su) (total, mg/L)

102494 6,475 20 1,630 6.79 23!
110194 2,435 20 1,480 7.08 11!
110994 4,934 20 1,280 5.38 9!
111694 2,360 21 1,260 5.69 <5!
112194 3,050 19 1,260 531 <5!
112894 5,120 20 1,020 5.12 <5
120694 4,930 16 948 4.96 <5!
121394 6,000 20 711 4.90 <5!
122094 5,500 18 650 4.67 10?
122794 5,680 18 646 4.52 192
010395 3,740 17 659 4.41 182
010995 3,700 22 665 4.23 30%
011795 4,040 22 767 4.17 30?
012395 4,860 22 815 4.13 322
013095 5,640 21 747 4.10 10?
020695 500 19 764 4.07 36°
021395 8,160 19 768 4.14 130%(?7)
022095 3,480 20 829 4.00 30?
022795 3,630 19 905 4.03 362
030695 4,100 18 957 4.00 342
031395 3,410 22 862 3.85 352
032095 4,300 20 962 3.79 48?
032795 4,680 19 1,000 3.93 62*
040495 4,680 21 878 3.94 41%
041095 5,030 18 945 3.85 47*
041795 4,700 22 819 3.88 40?
042495 4,860 23 835 3.85 60
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Appendix 3.2 Table 7 (Continued)

Leachate Alkalinity
Collected Temperature Conductivity pH or Acidity
Date (mL) (°C) (uS/cm)* (su) (total, mg/L)

050195 3,400 21 872 3.81 61°
050895 4,380 20 1,000 3.69 67°
051595 3,040 21 988 3.73 56°
052295 3,020 23 989 3.67 812
053195 3,800 23 1,040 3.75 78%
060595 3,360 24 1,120 3.81 782
061295 5,280 23 1,070 3.66 882
061995 5.480 23 913 3.63 547
062695 4,160 23 840 3.58 62*
070395 4,230 23 914 3.48 NA
071095 5,400 24 926 3.40 NA
071795 0

072495 9,350 24 1,170 3.05 NA
073195 4,040 23 1,410 2.88 NA
080795 5.440 23 1,540 2.87 NA
081495 5,820 23 1,580 292 NA
082195 5,380 23 1,600 2.94 NA
083095 5,380 24 1,600 2.94 NA
090695 5,010 24 1,680 3.02 280°
091195 4,480 21 1,860 2.87 310
091895 4,190 22 1,880 2.38 340°
092595 4,640 21 2,020 2.76 380°
100395 4,400 22 2,040 2.78 4307
100995 3,830 21 2,200 2.77 500°
101695 4,590 22 2,280 2.81

102395 3,800 21 2,400 2.81

103095 3,870 22 2,430 2.74

110695 4,500 22 2,450 2711

* Conductivity values corrected for temperature.

NA = not analyzed.

x' = Alkalinity value.
x* = Acidity value.
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Appendix 3.2 Table 8

Parameters Measured Weekly in the Leachate Collected from

the Waste Rock Composites

Lower Mole Lake High Sulfur Composite

Leachate
Collected Temperature Conductivity pH Acidity

Date (mL) O (uS/cm)* (su) (total, mg/L)
102494 5,100 20 2,870 3.91 830
110194 7,185 20 4910 3.71 1,100
110994 3,440 20 3,070 4.04 430
111694 6,120 21 3,110 3.84 280
112194 3,820 19 2,520 3.92 80
112894 4,860 20 2,220 4.06 93
120694 3,580 16 2,360 4.00 82
121294 6,660 18 2,060 4.20 60
122094 4,600 18 1,600 4.24 38
122794 3,000 18 1,750 4.15 68
010395 4,560 17 2,050 4.02 50
010995 4,580 22 1,910 3.96 54
011795 3,740 22 1,950 3.92 70
012395 3,820 22 2,070 3.89 78
013095 4,140 21 2,160 3.85 82
020695 500 19 2,240 3.86 78
021395 8,590 19 2,290 3.89 110
022095 5,760 20 2,040 3.89 92
022795 4,890 19 1,980 3.87 95
030695 5,100 18 2,000 3.85 86
031395 5,040 23 1,770 3.71 88
032095 5.140 20 1,850 3.66 92
032795 4,380 18 1,940 3.78 110
040495 4,160 21 1,820 3.79 110
041095 4,150 18 2,030 3.71 110
041795 3,320 21 1,830 3.73 120
042495 5,050 23 1,890 3.69 160
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Appendix 3.2 Table 8 (Continued)

Leachate
Collected Temperature Conductivity pH Acidity
Date (mL) (°C) (uS/cm)* (su) (total, mg/L)

050195 4,860 21 1,960 3.68 140
050895 5,460 20 1970 3.64 170
051595 5.320 21 1,740 3.65 130
052295 5,020 23 1,630 3.70 150
053195 6,240 24 1,590 3.73 140
060595 4,530 23 1,610 3.89 130
061295 4,690 23 1,590 3.66 140
061995 4,630 25 1,500 3.67 120
062695 4,340 25 1,520 3.67 140
070395 4,360 23 1,680 3.62 NA
071095 4,460 25 1,630 3.61 NA
071795 0

072495 5,620 23 1,850 3.48 NA
073195 3,600 23 1,970 3.39 NA
080795 4,180 23 1,970 3.25 NA
081495 3.590 23 1,960 3.39 NA
082195 3.780 23 2,030 3.28 NA
083095 4,800 24 2,180 3.21 NA
090695 3,900 24 2,240 3.19 280
091195 4,040 21 2,410 3.01 300
091895 4,350 21 2,370 2.57 300
092595 4,500 21 2,410 291 350
100395 4,490 22 2,290 2.92 340
100995 4,870 21 2.390 2.89 370
101695 4,640 22 2,330 2.98

102395 4,920 21 2,450 2.92

103095 4,880 21 2,410 2.93

110695 4,790 21 2,430 2.84

* Conductivity values corrected for temperature.

NA = not analyzed.
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Appendix 3.3

parameters Measured Weekly in the Leachate from the Tailings Composites
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Appendix 3.3 Table 1

Parameters Measured Weekly in the Leachate Collected from
the Tailings Composites

Fine Tailings Composite
Leached Under Saturated, Followed by Alternating W/D, Conditions

Leachate Alkalinity
Collected Temperature Conductivity pH /Acidity
Date (mL) (S (uS/cm)* (su) (total, mg/L)

121494° 4,500 16 1,830 6.87 37
011895° 4,500 21 1,920 752 : 52!
022195° 5,200 18 2,040 7.29 26!
022895° 4,420 16 1,480 7.20 20!
030795° 3,360 20 1.450 7.51 20!
031495° 5,050 19 939 4.77 5
032195° 3,320 21 . 1,340 6.31 <5!
032895° 3,780 20 1,350 5.90 <5!
040495° 3,720 19 1,240 6.03 <5!
041195° 7,610 22 1,350 5.03 <5t
¢41895° 3.450 20 1,090 4.25 27°
042595° 3,380 22 1,140 4.08 332
050295° 3,600 21 1,220 4.09 27*
051095° 3,900 21 1,070 4.02 30?
051795° 3,900 22 1,070 4.04 22?
052395° 3,600 23 1,060 4.03 35°
053195° 3,780 24 1,040 3.97 47*
060695° 3,840 22 1,030 3.98 23?
061295° 5.100 22 814 5.74(7) <547
062095° 4,240 25 896 4.07 217
062795° 2,980 23 929 4.01 20°
070595° 4,580 23 1,100 4.12 282
071195° 2,900 24 922 4.40 19?
071795° 0

072595° 4,960 23 1,080 3.95 12°
080195° 2.220 23 796 3.45 15°
080895° 3.590 23 1,080 3.69 15?
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Appendix 3.3 Table 1 (Continued)

Leachate Alkalinity
Collected Temperature Conductivity pH /Acidity
Date (mL) °C) (uS/cm)* (su) (total, mg/L)
081595° 4,140 22 1,110 3.94 <10?
082295° 3,350 23 1,060 4.59 <10?
083195° 4,280 24 938 5.65 <5!
090695° 4,360 26 952 6.86 8!
091295° 2,710 23 952 6.84 12!
091995° 4,540 21 923 6.82 12!
092695° 2,820 21 933 6.92 15¢
100395° 4,820 22 793 6.80 35!
101095° 2,980 21 813 6.87 18!
101795° 2,980 24 747 6.88
102495° 4,300 23 688 6.70
103195° 3,100 21 717 6.79
110795° 3,480 22 606 6.77

* Conductivity values corrected for temperature.

NA =

Date®
Date®

xl
xZ

not analyzed.

composite leached under saturated conditions.

composite leached under alternating wet and dry (W/D) conditions.

Alkalinity value.
Acidity value.
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Appendix 3.3 Table 2

Parameters Measured Weekly in the Leachate Collected from

the Tailings Composites

Whole Tailings Composite

Leached Under Saturated, Followed by Alternating W/D, Conditions

Date Leachate Temperature Conductivity pH Alkalinity
Collected °C) (uS/cm)* (su) (total, mg/L)
(mL)

121494° 3,400 16 3,120 6.77 86
011895* 4,500 21 3,070 7.20 79
022195° 4,320 19 3,310 7.42 40
022895° 4,200 16 2,490 7.50 62
030795° 3,380 20 1,820 7.68 59
031495° 4,700 21 1,440 7.40 51
032195° 3,520 21 1,280 7.46 50
032895° 3,520 20 1,170 7.41 46
040495° 3,440 19 1,280 7.53 48
041195° 7,380 22 1,420 7.13 32
041895° 3,410 21 1,040 7.15 38
042595° 3470 22 1,040 7.26 45
050295° 3,540 21 1,400 7.43 54
051095° 3,580 21 1,500 7.40 47
051795° 3,810 22 1,290 7.39 51
052395° 3,580 24 1,120 7.39 57
053195° 3,620 23 1,110 7.37 56
060695° 3,800 23 974 7.53 53
061295° 4,480 23 909 7.09 49
062095° 3.800 24 905 7.47 46
062795° 3,780 24 900 7.61 56
070595° 3,660 23 888 7.67 50
071195° 3,800 25 826 7.61 53
071795° 0

072595° 3,600 23 771 7.62 49
080195° 2.940 23 876 7.15 52
080895° 3.940 23 850 6.93 51
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Appendix 3.3 Table 2 (Continued)

Date Leachate Temperature Conductivity pH Alkalinity
Collected °C) (uS/cm)* (su) (total, mg/L)
(mL)
081595° 3,920 23 858 7.31 50
082295° 3,870 23 777 7.40 49
083195° 3,760 24 800 7.39 50
090695° 3,880 25 754 7.62 48
091295° 3,810 23 698 7.56 44
091995° 3,740 22 678 7.28 41
092695° 3,760 22 639 7.15 40
100395° 3,760 22 649 7.04 42
101095° 3,750 22 636 7.21 43
101795° 3.320 23 649 7.10
102495 3,340 23 565 6.85
103195° 3,360 21 636 6.91
110795° 3,520 22 556 6.90

* Conductivity values corrected for temperature.

NA =

Date® = composite leached under saturated conditions.
Date® = composite leached under alternating wet and dry (W/D) conditions.
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Appendix 3.3 Table 3

Parameters Measured Weekly in the Leachate Collected from

the Tailings Composites

Whole Tailings Composite

Leached Under Alternating W/D Conditions

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °C) (uS/cm)* (su) (total, mg/L)
102594 2,120 20 1,860 7.59 1000
110294 4,510 20 1,400 6.50 380
110994 4,570 20 936 5.50 200
111694 4,020 19 921 6.15 22
112294 4,750 16 1,160 5.88 30
112994 5,220 17 1,680 5.96 46
120694 4.620 16 2,310 7.25 75
121394 5.570 19 2,510 7.11 82
122194 4.460 17 3,150 7.62 51
122894 4,720 18 2,980 7.55 100
010495 4,700 20 2,600 7.29 92
011095 4,330 23 2,260 6.82 79
011795 3,640 22 2,230 7.21 71
012495 2,960 22 2,000 7.15 34
013195 3,060 18 2,070 6.96 26
020895 3.400 20 1,790 6.68 31
021595 5.120 20 1,600 7.04 20
022195 3,780 20 1,370 7.14 29
022895 3,460 17 1,280 6.48 20
030795 3,240 20 1,320 6.37 17
031495 3.520 20 1,060 6.53 12
032195 3.540 20 1.090 6.33 17
(32895 3.500 20 1.090 6.32 16
040495 3.000 19 1.540 6.44 24
041195 3,430 22 1,720 6.56 35
041895 3.120 21 1,380 6.39 20
042595 3,200 22 1,260 6.23 11
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Appendix 3.3 Table 3 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °C) (uS/cm)* (su) (total, mg/L)

050295 3,290 21 1,360 6.22 10
051095 3,200 21 1,380 6.21 9
051795 3,640 22 1,390 6.41 16
052395 3,480 23 1,470 6.04 29
053195 3,420 23 1,260 6.22 15
060695 3,960 23 1,400 6.96 28
061295 3,850 23 1,440 6.16 33
062095 4,060 24 1,390 6.80 34
062795 4,020 23 1,380 6.97 37
070595 3,820 22 1,360 7.12 39
071195 3,820 24 1,180 7.00 32
071795 0
072595 3,800 23 1,220 7.41 28
080195 3,210 23 1,390 6.41 8
080895 4,010 22 1,420 6.35 20
081595 4,040 22 1.350 6.60 27
082295 4,020 23 1,200 6.61 25
083195 3,660 24 1,160 6.58 25
090695 3,900 25 1,060 6.85 21
091295 3,760 22 1,080 6.75 21
091995 3,660 21 1,080 6.44 17
092695 3,720 21 1,010 6.33 21
100395 3,530 22 1,010 6.29 19
101095 3.650 22 976 6.44 22
101795 3.500 24 946 6.49
102495 3.360 22 979 6.21
103195 3,380 21 1,040 5.85
110795 3,340 21 979 5.96

* Conductivity values corrected for temperature.

NA =

Note: Surface configuration of the composite was changed from flat to bowl shaped on 012395.

not analyzed.
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Appendix 3.3 Table 4

Parameters Measured Weekly in the Leachate Collected from

the Tailings Composites

Lime Amended Whole Tailings Composite
Leached Under Alternating W/D Conditions

Leachate
Collected Temperature Conductivity pH Alkalinity

Date (mL) °O) (uS/cm)* (su) (total, mg/L)
102594 3,010 20 800 11.61 17
110294 4,080 20 2,160 11.23 18
110994 4,360 20 1,250 11.17 23
111694 4,450 20 1,170 10.97 190
112294 4,870 16 896 10.88 200
112994 4,560 17 998 10.82 172
120694 4,120 16 1,000 10.72 146
121294 7,630 20 1,010 10.55 510
122194 4,300 17 633 9.15 36
122894 4,710 18 727 10.24 78
010495 4,620 20 817 10.24 52
011095 4,160 23 886 10.85 73
011795 2,920 21 756 10.29 39
012495 1,000 22 1,380 10.99 150
013195 400 19 770 8.33 47
020895 2,520 20 980 8.81 24
021595 1,350 20 961 8.34 NA
022195 2,460 20 1,120 9.18 500(7)
022895 1,880 17 1,150 8.17 NA
030795 1,840 22 1,140 7.77 NA
031495 2,150 20 1,130 7.43 NA
032195 2,520 21 1,260 7.95 NA
032895 2,500 20 1,230 7.66 NA
040495 2,580 19 907 7.23 NA
041195 2,360 22 918 7.35 NA
041895 2,150 21 955 7.24 NA
042595 2,490 22 947 7.27 NA
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Appendix 3.3 Table 4 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) (®) (uS/cm)* (su) (total, mg/L)

050295 2,520 21 965 7.26 NA
051095 2,600 21 976 7.00 NA
051795 3,000 21 1,030 6.55 NA
052395 2,840 23 1,140 6.84 NA
053195 2,750 23 1,010 7.22 NA
060695 3,550 22 1,030 7.40 NA
061295 3,360 23 937 7.63 NA
062095 3.220 24 922 7.53 NA
062795 3,450 23 963 7.55 NA
070595 3,350 23 965 7.48 NA
071195 3,290 23 888 7.73 NA
071795 0
072595 3,510 23 872 7.42 NA
080195 2,160 23 812 7.08 NA
080895 3,620 23 927 6.98 NA
081595 3.740 22 968 7.36 NA
082295 3,380 23 898 7.46 NA
083195 3,160 24 867 7.43 NA
090695 3,580 25 847 1.72 NA
091295 3,460 22 884 7.53 22
091995 3,230 21 911 7.18 25
092695 3,450 23 852 7.23 20
100395 3,120 23 897 7.26 89
101095 3.090 22 928 7.29 33
101795 3,050 24 871 7.29
102495 2,820 23 856 6.92
103195 2,720 21 943 7.02
110795 2,640 22 879 6.92

* Conductivity values corrected for temperature.

NA =

Note: Surface configuration of the composite was changed from flat to bowl shaped on 012395.

not analyzed.
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Appendix 3.3 Table 5

Parameters Measured Weekly in the Leachate Collected from

the Tailings Composites

Backfill Coarse Tailings Composite

Leached Under Alternating W/D, Followed by Saturated, Conditions

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °C) (uS/cm)* (su) (total, mg/L)

101194° 4,500 18 3,830 6.32

121494° 0

122194 4,400 18 2,610 6.04 70
122894 4,500 18 2,430 6.47 24
010395° 400 17 2,750 6.97 44
011195° 4,500 23 773 6.60 71
011795° 2,750 22 829 6.64 86
012395° 500 22 916 6.65 87
013095* 500 21 876 6.69 96
020895° 4,500 20 617 7.22 110
021595° 500 22 815 6.77 72
022195° 500 21 688 7.04 90
022895° 500 18 848 7.02 100
030795* 500 21 764 7.00 110
031395° 500 23 697 7.00 110
032195° 500 21 704 7.00 120
032895° 500 21 681 7.13 110
040495° 4,500 20 708 7.03 120
041195° 500 23 678 7.12 80
041895° 500 21 737 7.42 96
042595° 500 23 704 7.47 110
050195° 500 21 724 7.35 110
050895° 500 20 736 7.20 110
051595* 500 23 665 7.13 110
052295° 500 24 642 7.25 110
053195° 500 24 639 7.22 110
060695* 500 23 655 7.37 100
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Appendix 3.3 Table 5 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °C) (uS/cm)* (su) (total, mg/L)

061295° 500 23 655 7.00 100
062095° 500 24 660 7.17 97
062695° 500 23 684 7.09 100
070395° 500 23 693 7.22 NA
071195° 250 24 686 7.25 NA
071795° 0
072595° 2,000 24 694 6.87 90
073195* 250 25 688 6.98 NA
080795* 250 23 724 6.77 NA
081495° 250 24 720 7.22 NA
082195* 250 24 673 7.02 NA
083095* 250 24 726 6.90 NA
090695° 2,000 25 715 7.13 81
091195° 2,000 22 744 6.92 66
091895° 2,000 22 683 7.20 66
092595° 2,000 21 633 7.00 62
100395° 2,000 22 572 6.95 64
101095° 2,000 23 517 6.93 66
101795° 2,000 24 478 7.02
102395° 2,000 21 485 7.07
103095° 2,000 21 458 7.05
110695° 2,000 20 472 6.91

* Conductivity values corrected for temperature.

NA =

Date® =
Date® =

not analyzed.

composite leached under saturated conditions.

composite leached under alternating wet and dry (W/D) conditions.

MLD2\93C049\GBAPP\8761\10000

32

Compiled by: JET
Checked by: DjL



Appendix 3.3 Table 6

Parameters Measured Weekly in the Leachate Collected from

the Tailings Composites

Backfill Cemented Coarse Tailings Composite
Leached Under Alternating W/D, Followed by Saturated, Conditions

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) (°C) (uS/cm)* (su) (total, mg/L)

101194° 4,500 18 6,830 12.08

121494° 4,500 16 4,210 11.37 350
122094* 4,500 18 4,330 11.95 510
122794° 4,500 18 3,970 9.98 550
010395° 400 17 3,860 10.44 470
011195° 4,500 23 3,290 11.97 560
011795° 2,750 22 3,190 12.12 NA
012395° 500 22 3.110 12.14 530
013095° 500 21 3,110 12.37 520
020895* 4,500 21 3,140 12.08 520
021595° 500 20 3,100 12.17 510
022195° 500 21 2,990 12.18 500
022895° 500 18 3,180 12.36 500
030795° 500 21 2,910 12.23 500
031395° 500 23 2,710 12.24 500
032195° 500 21 2,810 12.17 480
032895° 500 21 2,790 12.15 480
040495° 4,500 20 2,810 12.00 440
041195° 500 22 2,710 12.03 470
041895° 500 21 2,690 12.01 470
042595° 500 23 2,540 11.49 450
050195 500 20 2,670 11.17 420
050895° 500 20 2,630 11.06 400
051595° 500 24 2,300 11.14 42(?)
052295° 500 24 2,310 11.16 410
053195° 500 24 2,250 11.11 390
060695° 500 22 2,380 11.31 380
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Appendix 3.3 Table 6 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O) (uS/cm)* (su) (total, mg/L)

061295* 500 23 2,220 11.87 370
062095 500 24 2,220 11.90 370
062695 500 24 2,190 11.87 340
070395 500 24 2,160 11.80 NA
071195° 250 25 2,060 11.73 NA
071795 0

072595 2,000 24 2,110 11.49 320
073195 250 24 2,120 11.05 NA
080795* 250 24 2,050 10.82 NA
081495* 250 23 2,100 11.78 NA
082195° 250 24 2,040 11.30 NA
083095 250 25 1,970 11.29 NA
090695* 2,000 26 1,920 11.41 300
091195° 2,000 22 2,130 11.28 300
091895* 2,000 21 2,190 11.78 310
092595° 2,000 21 2,150 11.16 300
100395° 2,000 21 2,110 11.28 300
101095° 2,000 22 2,050 11.53 300
101795° 2,000 24 1,920 11.17

1023952 2,000 21 2,050 11.09

103095 2,000 22 1,980 11.00

110695* 2,000 20 2,070 11.23

* Conductivity values corrected for temperature.

NA =

Date®* =
Date® =

not analyzed.

composite leached under saturated conditions.

composite leached under alternating wet and dry (W/D) conditions.
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Appendix 3.3 Table 7

Parameters Measured Weekly in the Leachate Collected from

the Tailings Composites

Backfill Whole Tailings Composite

Leached Under Alternating W/D, Followed by Saturated, Conditions

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O (uS/cm)* (su) (total, mg/L)

101194° 4,500 18 2,530 7.24

121494° 0

122194* 4,400 18 1,990 6.97 74
122894° 4,500 18 1,380 7.18 76
010395° 400 17 2,030 6.50 34
011195* 4,500 23 566 6.89 82
011795° 2,750 22 631 7.21 66
012395° 500 22 838 6.64 75
013095° 500 21 1,030 6.58 78
020895° 4,500 19 1,090 6.99 90
021595* 500 22 997 6.66 59
022195° 500 20 793 6.91 71
022895° 500 18 947 6.88 79
030795° 500 21 877 6.91 88
031395° 500 23 805 6.91 94
032195° 500 22 811 6.92 97
032895* 500 21 818 7.01 92
040495* 4,500 20 824 7.03 96
041195° 500 23 809 6.76 60
041895° 500 21 932 7.02 67
042595° 500 23 874 6.42 71
050195° 500 20 983 6.82 69
050895* 500 20 1,050 6.70 64
051595° 500 23 972 6.62 72
052295° 500 24 720(?) 6.95 63
053195° 500 24 823 6.75 73
060695® 500 23 830 7.00 89
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Appendix 3.3 Table 7 (Continued)

Leachate
Collected Temperature Conductivity pH Alkalinity
Date (mL) °O) (uS/cm)* (su) (total, mg/L)

061295*° 500 23 792 6.63 76
062095* 500 25 797 6.88 76
062695° 500 23 849 6.67 69
070395° 500 23 902 6.61 NA
071195° 250 24 965 6.65 NA
071795° 0

072595° 2,000 23 970 6.62 63
073195° 250 24 985 6.38 NA
080795 250 24 1,080 6.36 NA
081495° 250 24 1,050 6.62 NA
082195° 250 25 1,100 6.64 NA
083095° 250 24 1,160 6.50 NA
090695° 2,000 25 775 7.15 49
091195° 2,000 21 834 6.71 51
091895® 2,000 22 762 6.70 59
092595° 2,000 21 696 6.69 60
100395* 2,000 23 619 6.66 74
101095° 2,000 21 609 6.75 64
101795* 2,000 24 520 6.85

102395* 2,000 21 502 6.92

103095° 2,000 21 490 6.92

110695* 2,000 20 522 6.75

* Conductivity values corrected for temperature.

NA =

Date®
Date®
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Appendix 3.3 Table 8

Parameters Measured Weekly in the Leachate Collected from
the Tailings Composites

Backfill Cemented Whole Tailings Composite
Leached Under Alternating W/D, Followed by Saturated, Conditions

Leachate Alkalinity
Collected Temperature Conductivity pH /Acidity
Date (mL) (°C) (uS/cm)* (su) (total, mg/L)

101194° 4,500 18 5,940 8.88

121494° 4,500 16 5,090 6.92 . <5t
122094* 4,500 18 4,420 6.22 <5!
122894° 4,500 18 3,850 6.59 <5!
010395° 400 17 3,960 3.95(7) 41%(7)
011195° 4,500 23 3,130 7.30 17
011795° 2,000 22 3,190 6.53 8!
012395° 500 22 3,140 6.63 12!
013095° 500 21 3,200 6.52 10!
020895* 4,500 21 2,970 9.09(7) 22!
021595° 500 22 2,890 777 24
022195° 500 21 2,940 7.81 19!
022895° 500 18 3,150 7.59 17!
030795° 500 21 2,890 7.73 13!
031395° 500 23 2,720 7.69 13!
032195° 500 21 2,840 7.60 <5!
032895° 500 21 2,810 7.57 <5!
040495° 4,500 20 2,860 7.40 <5!
041195° 500 23 2,570 9.10 32!
041895° 500 21 2,660 9.02 37!
042595° 500 23 2,540 9.00 22!
050195* 500 20 2,690 8.74 20"
050895°® 500 20 2,690 8.17 32!
051595° 500 23 2,490 8.02 14!
052295° 500 24 2,420 8.11 21!
053195° 500 24 2,400 8.01 17
060695° 500 22 2,510 8.21 10*
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Appendix 3.3 Table 8 (Continued)

Leachate Alkalinity
Collected Temperature Conductivity pH /Acidity
Date (mL) °C) (uS/cm)* (su) (total, mg/L)

061295° 500 23 2,430 7.56 13!
062095° 500 24 2,370 7.82 19
062695° 500 24 2,360 7.70 16!
070395° 500 24 2,350 7.67 <57
071195° 500 24 2,340 7.55 13!
071795° 0
072595° 2,000 24 2,340 8.07 14!
073195* 500 24 2,340 8.60 17
080795* 500 24 2,330 8.38 16'
081495° 500 23 2,370 8.60 15
082195* 500 24 2,330 8.45 14!
083095° 500 24 2,310 8.15 5!
090695° 2,000 25 2,260 8.62 16
091195° 2,000 22 2,420 8.83 18!
091895° 2,000 22 2.410 9.42 23!
092595° 2.000 21 2,450 9.36 20
100395° 2,000 22 2,390 9.32 21!
101095° 2,000 22 2,380 9.51 32!
101795* 2,000 24 2,280 8.88
102395° 2,000 21 2,430 9.53
103095° 2,000 21 2,430 9.50
110695° 2,000 20 2,480 9.36

* Conductivity values corrected for temperature.

NA =

Date®
Date®

xl
x2
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Appendix 4

Waste Characterization Kinetic Test Calculations

(Note: See Appendix 1.1 for an explanation of the ABA terms used in this appendix.)

Appendix 4.1 Explanation of Waste Characterization Data Sheets and
Calculations

Appendix 4.2 Skunk Lake Waste Rock Master Composite

Appendix 4.3 Rice Lake Waste Rock Master Composite

Appendix 4.4 Upper Mole Lake Waste Rock Master Composite

Appendix 4.5 Lower Mole Lake Waste Rock Master Composite

Appendix 4.6 Skunk Lake High-Sulfur Waste Rock Composite

Appendix 4.7 Rice Lake High-Sulfur Waste Rock Composite

Appendix 4.8 Upper Mole Lake High-Sulfur Waste Rock Composite

Appendix 4.9 Lower Mole Lake High-Sulfur Waste Rock Composite

Appendix 4.10 Fine Tailings - Leached Under Saturated Conditions, Followed by
Wet/Dry Cycles

Appendix 4.11 Whole Tailings - Leached Under Saturated Conditions, Followed
by Wet/Dry Cycles

Appendix 4.12 Whole Tailings - Leached Under Alternating Wet/Dry Cycles

Appendix 4.13 Lime Amended Whole Tailings - Leached Under Alternating
Wet/Dry Conditions

Appendix 4.14 Backfill Coarse Tailings - Leached Under Wet/Dry Cycles Followed
by Saturated Conditions

Appendix 4.15 Backfill Cemented Coarse Tailings - Leached Under Wet/Dry
Cycles Followed by Saturated Conditions

Appendix 4.16 Backfill Whole Tailings - Leached Under Wet/Dry Cycles Followed
by Saturated Conditions

Appendix 4.17 Backfill Cemented Whole Tailings - Leached Under Wet/Dry Cycles
Followed by Saturated Conditions
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Appendix 4.1

Explanation of Waste Characterization Data Sheets and Calculations
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Explanation of Waste Characterization Data Sheets and Calculations

The test data and calculated results for each waste characterization test on waste rock or tailings
are presented in seven consecutive Tables (1 to 7) as follows. Explanations of each table and
calculations follow.

Table 1. Sample characterization - includes tailings or waste rock bulk chemical (head) analysis
(calculated from Lakefield Research and Chemex data); acid base accounting results
(Lakefield Research data); the sample mass used in the test; and, if applicable, the
analysis of process water or groundwater used as the leach solution in specific stages of
some tests.

The bulk chemical (head) analysis values are expressed as milligrams of metal per
kilogram of test sample, converted from percentages reported for the analyses
carried out by Lakefield Research as detailed in Tables 1 and 2 in Appendix 3.5-32
of the EIR.

Table 2. Parameters measured weekly, or some other period, include volume of leachate
collected, pH, conductivity, alkalinity/acidity, and sulfate. Cumulative sulfate leached is
included in this table.

Actual measured sulfate analyses are shown in bold typeface. Since sulfate analyses
were not performed on every leachate sample obtained weekly, intermediate values
are calculated by linear interpolation.

Cumulative sulfate(mg/kg) is calculated by determining the milligrams of sulfate
leached per kilogram of test sample at a specific cycle (the mass flux) and the value
obtained is added to the cumulative total for the previous cycle. For example, for a
test waste rock sample of mass = 8.0 kg:

At cycle 1, volume of leachate = 4.5 L (measured), sulfate analysis = 800 mg/L (by analysis)
At cycle 2, volume of leachate = 4.3 L (measured), sulfate analysis = 600 mg/L (by analysis)

45 L * 800 me/l. | 4500 mg/kg of SO,

then, mass flux of sulfate at cycle 1 =
8 kg

43 L * 600 mg/L
8 kg

therefore, cumulative mass flux at cycle 2 = 450.0 + 322.5 = 772.5 mg/kg SO,

and, mass flux of sulfate at cycle 2 = = 322.5 mg/kg of SO,

Table 3. Leachate analysis - provides the analyses of metals in leachates for each leach cycle
(Pace Laboratories data)

As with the sulfate analyses given in Table 2, metal analyses are not performed on
all leachate samples. Intermediate values are calculated by linear interpolation.
Table 4. Cumulative mass flux - provides the calculated cumulative values of the mass of each

metal leached from the test sample in units of milligrams metals leached per kilogram
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of sample.

Cumulative mass flux (mg/kg) values for metals leached are, in the general case,
calculated by the same methodology as shown above for sulfate, using the values
given in Table 3. All cumulative mass flux values for tests on waste rock are
calculated in this way.

For tests on tailings in which process water or groundwater were used as the leach
solution, a correction is made for the contribution of that metal in the leach
solution for each metal analysis in the leachate shown in Table 3 before the
cumulative mass flux value is calculated. For example, for a test tailings sample of
mass = 12 kg,

Volume of leachate collected at cycle 6 = 4.1 L

Analysis of leachate for copper at cycle 6 = 3.5 mg/L

Analysis of process water for copper = 0.30 mg/L

Therefore, the corrected (or net) values of copper in the leachate = 3.5 - 030 = 3.2 mg/L

4.1Lu:3.2mg/L___1()93111&/1(g

and, the mass flux of copper at cycle 6 =
12 kg

The cumulative mass flux of copper at cycle 6 = the value at cycle 5 + 1.093 mg/kg

Table 5. Cumulative metal extractions - provides calculated values of the percentage of each
metals leached from the test sample on a cumulative basis.

Cumulative metal extractions (%) are determined by expressing the cumulative mass
flux values given in Table 4 for each metal at each cycle as a percentage of the
value in the original bulk composition (head) of the sample as provided in Table 1.
For example, the cumulative mass flux of zinc at cycle 17 for a test on a tailings
sample = 45.75 mg/kg.

From Table 1, the bulk chemical (head) analysis of zinc = 4400 mg/kg

Therefore, the cumulative extraction of zinc at cycle 17 = M x 100% = 1.04%
4400 mg/kg

Table 6. Metal extraction rates - provides calculated values of the rate of metal extraction at
each cycle, calculated as a 5-cycle (usually 5 weeks) moving average.

Metal extraction rates are calculated as S-cycle moving averages by determining,
from Table 4, the total mass flux of each metal over successive 5-cycle periods and
then dividing the flux value by the corresponding time interval. Values of rate are
expressed in units of milligrams of metal per kilogram of test sample per week.
For example, the cumulative mass fluxes of calcium for a test on a waste rock
sample are as follows:

At cycle 24 (215 days), the cumulative mass flux of calcium = 1376.3 mg/kg
At cycle 29 (250 days), the cumulative mass flux of calcium = 1434.5 mg/kg
Therefore, the calcium extraction rate at cycle 29 for the period cycle 24 to 29 is given by:

Rate = (1434.5 mg/kg - 13763 mg/kg) 7 days _ 11.64 mg Ca/kgiweek
(250 days - 215 days) week
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Table 7. Oxidation and neutralization results - provides calculated values to assess the extent
and rate of both sulfide oxidation and the depletion of neutralization, including
cumulative sulfate flux , sulfur depletion, sulfate production rate, the moles of SO,, Ca
and Mg extracted, the [Ca + Mg]/[SO,] molar ratio, cumulative neutralization
potential (NP) depletion, NP depletion rate, and NP consumed.

Cumulative sulfate flux (mg/kg) values are carried forward from Table 2, calculated
as previously described.

Sulfur depletion (%) values are determined by converting the cumulative mass flux
values for sulfate at each cycle to cumulative mass flux values of sulfur and
expressing them as a percentage of the value in the original (head) sample,
converted from the value in percent in Table 1 to mg/kg. For example, for a test
on a tailings sample:

Cumulative mass flux of sulfate at cycle 31 = 1850 mg/kg

32 (mol weight of sulfur)
96 (mol weight of sulfate)

Thus, cumulative mass flux of sulfur = 1850 mg/kg SO, =* = 616.7 mg/kg S

From Table 1, the bulk chemical (head) analysis of sulfur = 21.3% = % * 1,000,000 = 213,000 mg/kg

Therefore, the cumulative extraction of sulfur at cycle 31 = M * 100% = 0.29%
213,000 mg/kg

Sulfate Production Rate (mg/kg/week) values are calculated as 5-cycle moving
averages by determining the cumulative mass flux of sulfate over successive S-cycle
periods and then dividing the flux value by the corresponding time interval. Values
of rate are expressed in units of milligrams of sulfate per kilogram of test sample
per week. An example of the methodology of this calculation is shown above for
metal extraction rates (Table 6).

Moles extracted of sulfate, calcium and magnesium are calculated for the purpose of
determining the ratio of moles of calcium plus magnesium to moles of sulfate. The
moles extracted at a specific cycle are calculated by dividing the sulfate, calcium
and magnesium leachate analyses for the same cycle (from Table 3) by the
corresponding molecular weights. For example,

At cycle 23, the leachate analysis gave sulfate, calcium, and magnesium values of 240, 110, and
8 mg/L, respectively.

Converting to moles: sulfate = ﬁ% = 2.50 mmoles,
calcium = _119 = 2.75 mmoles,
40
and magnesium = _§_ = 0.33 mmoles
243

The mole ratio [Ca + Mg] / [SO,] is calculated at each cycle from the values of
the moles extracted of sulfate, calcium and magnesium as calculated above. For
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the above example:

53 [Ca + Mg] _ [275 + 033] _ |

At cycl
eyele 5O 250

The appearance of sulfate in solution can be assumed to result from the oxidation
of sulfide and the calculated sulfate production rate at any cycle indicative of the
rate of oxidation at that time based on a 5-cycle average. In practice, samples
usually contain some sulfate, such as products of oxidation or mineral phases such
as gypsum, at the start of testing, which are leached in the early cycles of the test.
However, if the amount of already-soluble sulfate is not excessive, and the tests are
run with sufficiently high volumes of leachate to prevent or minimize sulfate
precipitation, it can be assumed that sulfate production rates after the early cycles
are a measure of oxidation rates.

Acidity produced during oxidation is neutralized by acid consuming minerals
resulting in the appearance in solution of cations from those minerals. Since the
carbonate minerals such as calcite and dolomite are dominant in neutralization
reactions, especially in neutral pH conditions, the values of calcium and magnesium
in solution are indicative of the dissolution of the neutralizing minerals. Other
cations such as potassium, sodium, aluminum also appear in solution, resulting
from some reaction of leachate with silicate minerals. However, these can usually
be ignored, especially for solutions with pH in the neutral range. Therefore, the
value of the molar ratio [Ca + Mg]/[SO,] provides an indication of the relative
rates of oxidation and the depletion of neutralizing minerals. It should be noted
that depletion of neutralization minerals occurs in the absence of acid producing
conditions and which is therefore included in the value of the ratio.

Cumulative neutralization potential (NP) depletion (mg/kg) is calculated by
multiplying the cumulative sulfate flux at a specific cycle by the molar ratio [Ca +
Mg)/[SO,] at that cycle. The value obtained is then converted from mg/kg SO, to
mg/kg CaCO,. For example:

At cycle 14, the cumulative sulfate flux (Table 7) = 130.4 mg/kg
At the same cycle, the ratio [Ca + Mg]/[SO,] = 1.45

100.1 (mol. wt. CaCQO,)
96 (mol. wt. of SO,)

Therefore, the cumulative NP depletion = 1304 x 1.45 = = 197.2 mg/kg

NP depletion rate (mglkg/week) is calculated as a S-cycle moving average from the
cumulative NP depletion in the same manner as described above for the sulfate
production rate.

NP consumed (%) is calculated by expressing cumulative NP depletion values as a
percentage of the NP values given in Table 1, converted from kg/tonne to units of
mg/tonne. For example, for a test on a waste rock sample:

S
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Cumulative NP depletion at cycle 22 = 357 mg/kg
From Table 1, sample NP = 15.5 kg/tonne = 15.5 kg/tonne * 1000 g/kg (or mg/kg) = 15,500 mg/kg

Therefore, the cumulative NP depletion at cycle 22 = M * 100% = 2.3%
15,500 mg/kg

MLD2\93C049\GBAPP\9142\10000

“w



Appendix 4.2

Skunk Lake Waste Rock Master Composite
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Appendix 4.2 Table 1

Sample Characterization
Skunk Lake Waste Rock Master Composite

Aluminum Al 63600 Paste pH 8.7
Antimony Sb 20 S (Total) (%) 0.14
Arsenic As 61 S04 (%) NA
Barium Ba 390 S (sulfide) (%) ‘ 0.13
Beryllium Be <1 AP (kg CaCO3/tonne) 4.1
Bismuth Bi <50 NP (kg CaCO3/tonne) 1.0
Cadmium Cd 5.0 CO2 (%) NA
Calcium Ca 1100 CO3 NP (kg CaCO3/tonne) NA
Carbon Cc 800 Net NP (kg CaCO3/tonne) -3.1
Chromium Cr 7.0 NP/AP 0.24
Cobalt Co 21

Copper Cu 860 Note: NA = not analyzed

Gallium Ga 14

Iron Fe 46000

Lead Pb 140 ] 8455 |
Lithium Li NA

Magnesium Mg 21200

Manganese Mn 630

Mercury Hg <0.3

Molybdenum Mo <20

Nickel Ni 6

Phosphorus P NA

Potassium K 17900

Selenium Se <3

Silicon Si 311000

Silver Ag <0.01

Sodium Na 1100

Strontium Sr NA

Thallium Ti <10

Tin Sn <10

Titanium Ti 560

Tungsten W NA

Vanadium \" NA

Zinc Zn 240

Sulfur S 100

Compiled by: RWL
MLD2\93C049\GBAPP\8865\10000 8 Checked by: JET



Appendix 4.2 Table 2

Parameters Measured Weekly
Skunk Lake Waste Rock Master Composite

Leached under wet/dry alternating cycles
Bottom seepage

Test:

Water Sample:
25-Oct 1
2-Nov 2
9-Nov 3
16-Nov 4
21-Nov 5
28-Nov 6
5-Dec 7
12-Dec 8
19-Dec 9
27-Dec 10
3-Jan 11
9-Jan 12
17-Jan 13
23-Jan 14
30-Jan 15
6-Feb 16
13-Feb 17
20-Feb 18
27-Feb 19
6-Mar 20
13-Mar 21
20-Mar 22
27-Mar 23
4-Apr 24
10-Apr 25
17-Apr 26
24-Apr 27
1-May 28
8-May 29
15-May 30
22-May 31
30-May 32
5-Jun 33
12-Jun 34
19-Jun 35
26-Jun 36
3-Jul 37
10-Jul 38
17-Jul 39
24-Jul 40
31-Jul 41
7-Aug 42
14-Aug 43
21-Aug 44
30-Aug 45
5-Sep 46
11-Sep 47
18-Sep 48
25-Sep 49
2-Oct 50
9-Oct 51
16-Oct 52
23-Oct 53
30-Oct 54
6-Nov 55

104
111
118
125
132
139
146
153
161
167
174
181
188
195
202
208
217
223
230
237
244
251
258
265
272
279
286
293
300
309
315
321
328
335
342
349
356
363
370
377

5.725
5.470
4.055
4.930
4.460
5.560
4.250
4.930
4.320
4.460
4.970
3.740
4.290
4.200
4.580
0.500
8.160
4.700
4100
4780
3610
4550
4.420
5.080
4.960
4.080
3.940
4.060
3.580
4.400
3.950
4.840
4320
4.600
5.740
3.980
4.280
5.260
0.000
7110
3.320
4.900
3.560
4.460
5.440
4120
3.840
3.620
4.980
4.160
4280
4180
3810
4770
4.240

6.2
6.3
57
6.9
6.0
6.1
6.5
6.0
7.7
77
76
7.3
73

75
71
83
71
7.4
75
71
70
68
6.8
6.9
6.7
6.6
6.7
6.7
6.9
71
6.9
6.7
7.0
75
75
73
74

71
7.2
71
7.2
7.2
71
71
72
7.0
6.7
65
64
64
6.4
65
6.3

316
294
240
192
186
128
121
126
126
131
131
108
112
123
123
126
147
132
131
141
113
124
134
129
138
151
130
123
120
120
116
113
114
96
107
103
106
110

114
117
120
112
114
111
118
126
117
113
104
102
97
98
101
96

33
33
30
34
27
29
30
31
28
31
26
26
24
26
23
23
26
29
24

20
18
16
20
16
14
24
17

16
18
18
22
14
14

12
12
13
13
14
14

338

55

39
33
28
23
24
25
27
28
29
30
32

33
32
32
32
31
31
30
30
30
29
29
29
28
28
27
27

1
14
17
19
22
24
25
26
28
29
30
32
33
35
35
38
40
41
a3
45
a6
a8
50
52
53
54
56
57
58
60
61
63

* Measured values of sulfate shown in bold.
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Appendix 4.2 Table 3

Leachate Analysis
Skunk Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage

1 0 4.200 0.013 . < 0.51 13.00 0.0300 11.00 0.110
2 8 12.000 0.018 0.036 0.63 1090 0.0320 8.10 0.200
3 15 8310 0.016 0.026 16.3 0013 0392 13.9 15.1 0.49 1033 00280 643 0.145
4 22 4620 0.013 0.018 13.7 0009 0225 77 1.2 035 9.77 00240 4.77 0.089
5 27 0.930 0.011 0.009 110 < 0.005 0.057 1.6 73 0.21 9.20 0.0200 3.10 0.034
6 34 1.098  0.009 0.009 104 0.005 0.063 1.8 6.9 0.20 875 0.0163 268 0.036
7 41 1.265 0.006 0.010 9.8 0.005 0.069 20 6.5 0.20 830 00125 225 0.038
8 48 1433 0.004 0.010 9.1 0.005 0.074 21 6.0 0.19 785 00088 1.83 0.039
9 55 1.600 0.002 0.010 8.5 0.005  0.080 23 5.6 0.18 7.40 0.0050 1.40 0.041
10 63 14089  0.003 0.009 8.6 0.005 0.073 20 55 0.18 706  0.0051 1.36 0.041
1 70 1.217  0.004 0.008 8.7 0.005 0.066 1.7 55 0.18 6.73  0.0053 133 0.041
12 76 1.026  0.005 0.008 88 0.005 0.058 15 54 0.18 6.39  0.0054 1.29 0.041
13 84 0.834 0.006 0.008 8.9 0.005 0.051 1.2 53 0.18 6.05 0.0055 1.25 0.041
14 90 0643  0.007 0.007 8.9 0.005 0.044 0.9 5.2 0.17 57 0.0056 1.21 0.040
15 97 0.451 0.008 0.006 9.0 0005 0.037 06 52 0.17 538 0.0058 1.18 0.040
16 104 0.260  0.009 0.006 9.1 0.005 0.029 04 5.1 0.17 5.04 0.005S 114 0.040
17 m 0.068 0.010 < 0.005 9.2 < 0.005 0.022 0.1 6.0 0.17 4.70 0.0060 1.10 0.040
18 118 0.070 0.010 0.005 9.2 0.022 0.1 50 0.17 457  0.0063 1.09 0.040
19 125 0.071 0.010 0.005 9.2 0.022 01 51 0.16 444  0.0066 1.08 0.041
20 132 0.073 0.010 0.005 9.3 0.023 0.12 5.1 0.16 431 0.0069 1.06 0.041
21 139 0.074 0.010 0.005 9.3 0.023 0.13 51 0.15 4.18 0.0073 1.05 0.042
22 146 0.076 0.010 0.005 9.3 0.023 0.14 51 0.15 4.04 0.0076 1.04 0.042
23 153 0.077 0.010 0.005 93 0.023 0.15 52 0.14 3.91 0.0079 1.03 0.042
24 161 0.079 0.010 0.005 9.3 0.023 0.16 52 0.14 3.78  0.0082 1.01 0.043
25 167 0.080 0.010 0.005 9.3 0.024 0.16 52 0.14 365 0.0085 1.00 0.043
26 174 0.082 0.010 0.005 94 0.024 0.17 52 0.13 352 00088 0.9 0.043
27 181 0.083 0.010 0.005 94 0.024 0.18 53 0.13 339  0.0091 0.98 0.044
28 188 0.085 0.010 0.005 9.4 0.024 0.19 53 0.12 326 00094 096 0.044
29 195 0.086 0.010 0.005 94 0.024 0.20 53 0.12 313 00098 0.5 0.045
30 202 0.088 0.010 0.005 94 0.024 0.21 53 0.1 299 0.0101 0.94 0.045
3 209 0.089 0.010 0.005 9.5 0.025 0.21 54 0.1 286 00104 093 0.045
32 217 0.091 0.010 0.005 9.5 0.025 0.22 54 0.10 273 00107 091 0.046
33 223 0.092 0.01 < 0.005 9.5 0.025 0.23 54 0.10 260 0.0110 0.90 0.046

* Measured values shown in bold.
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Appendix 4.2 Table 4

Cumulative Mass Flux
Skunk Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample: Bottom seepage

1 0 0.28 0.001 0.001 1.4 0.000  0.020 0.46 09 0.035 0.9 0.002 0.7 0.01
2 8 1.06 0.002 0.003 26 0.001 0.06 1.75 22 0.075 1.6 0.004 13 0.02
3 15 1.46 0.003 0.005 34 0.002 0.07 242 29 0.099 21 0.005 1.6 0.03
4 22 1.73 0.004 0.006 4.2 0.003 0.09 2.87 36 0.119 27 0.007 1.9 0.03
S 27 1.78 0.004 0.006 4.7 0.003 0.09 295 39 0.130 31 0.008 20 0.03
6 34 1.85 0.005 0.007 54 0.003 0.09 3.07 44 0.144 3.7 0.009 22 0.04
7 41 191 0.005 0.007 59 0.003 0.10 3.17 4.7 0.153 4.1 0.010 23 0.04
8 48 2.00 0.005 0.008 64 0.004 0.10 3.29 51 0.164 46 0.010 24 0.04
9 S5 2,08 0.005 0.008 6.9 0.004 0.11 M 54 0.174 5.0 0.010 25 0.04
10 63 215 0.005 0.009 73 0.004 0.11 3.52 56 0.183 53 0.011 26 0.05
1 70 222 0.006 0.009 78 0.005 0.1 3.62 6.0 0.193 57 0.011 26 0.05
12 76 227 0.006 0.010 8.2 0.005 0.12 3.69 6.2 0.201 6.0 0.011 27 0.05
13 84 2.31 0.006 0.010 8.7 0.005 0.12 3.75 6.5 0.210 6.3 0.011 28 0.05
14 90 234 0.007 0.010 9.1 0.005 0.12 3.79 6.7 0.219 6.6 0.012 238 0.05
15 97 237 0.007 0.01 9.6 0.006 0.12 3.83 7.0 0.228 6.9 0.012 29 0.06
16 104 237 0.007 0.011 9.7 0.006 0.12 3.83 7.0 0.229 6.9 0.012 29 0.06
17 11 238 0.008 0.011 10.6 0.006 0.13 384 75 0.245 74 0.013 3.0 0.06
18 118 238 0.009 0.012 1.1 0.13 3.84 78 0.255 76 0.013 3.1 0.06
19 125 2.38 0.009 0.012 115 0.13 3.85 8.0 0.262 78 0.013 31 0.06
20 132 239 0010 0.012 12.0 0.13 3.86 83 0.271 8.1 0.014 3.2 0.07
21 139 2.39 0.010  0.012 124 0.13 3.86 86 0.278 8.3 0.014 3.2 0.07
22 146 2.40 0.011 0.013 129 0.13 3.87 8.8 0.286 85 0.014 33 0.07
23 153 2.40 0.011 0.013 134 0.13 3.88 9.1 0.293 8.7 0.015 33 0.07
24 161 240 0.012 0.013 14.0 0.13 3.89 94 0.302 89 0.015 34 0.07
25 167 241 0.012 0.013 145 0.14 3.90 9.7 0.310 9.1 0.016 34 0.08
26 174 241 0.013 0.014 15.0 0.14 391 10.0 0.316 9.3 0.016 35 0.08
27 181 2.42 0013 0.014 154 0.14 391 10.2 0.322 95 0.017 35 0.08
28 188 2.42 0.014 0.014 159 0.14 3.92 105 0.328 9.6 0.017 3.6 0.08
29 195 242 0.014 0.014 16.3 0.14 383 10.7 0.333 9.8 0.018 36 0.09
30 202 243 0015 0.015 16.8 0.14 3.94 11.0 0.339 9.9 0.018 3.7 0.09
31 209 243 0015 0.015 17.2 0.14 3.95 1.2 0.344 10.0 0.019 3.7 0.09
32 217 244 0.016 0.015 17.7 0.14 3.96 115 0.350 10.2 0.019 38 0.09
33 223 244 0.016 0.015 18.2 0.15 3.98 11.8 0.355 103 0.020 38 0.10
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Appendix 4.2 Table §

Cumulative Metal Extractions
Skunk Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage
1 0 0.0004 0.0014 0.0003 0.12 0.005 0.0023 0.001 0.004 0.005 0.005 0.07 0.07 0.003
2 8 0.0017 0.0034 0.001 0.23 0.021 0006 0004 0010 0012 0.009 0.14 0.12  0.008
3 15 0.002 0005 0.001 0.31 0029 0009 0005 0014 0.016 0.012 0.18 0.14  0.011
4 22 0.003 0.006 0.001 0.38 0037 0010 0006 0017 0019 0.015 0.23 017 0.014
5 27 0.003 0.007 0.002 0.43 0.041  0.011 0006 0019 0.021 0.018 0.26 0.18 0.014
6 34 0.003 0008 0.002 0.49 0.045 0.011 0.007  0.021 0.023 0.021 0.30 020 0015
7 41 0.003 0.008 0.002 0.54 0.049 0011 0.007 0.022 0.024 0.023 0.32 0.21 0.016
8 48 0.003 0.009 0.002 0.59 0053 0012 0.007 0.024 0.026 0.026 0.34 022 0017
9 55 0.003 0009 0.002 0.63 0057 0012 0007 0025 0.028 0.028 0.35 023 0018
10 63 0.003 0.009 0.002 067 0061 0013 0008 0.027 0.029 0.030 0.35 023 0019
1 70 0003 0.009 0.002 0.7 0065 0013 0008 0.028 0.031 0.032 0.36 024  0.020
12 76 0.004 0010 0.002 0.75 0068 0014 0008 0029 0.032 0.034 037 024 0.021
13 84 0004 0.010 0.003 0.79 0072 0014 0008 0.031 0.033 0.035 0.38 025  0.021
14 90 0004 0011 0.003 0.83 0075 0014 0.008 0.032 0.035 0.037 0.39 026  0.022
15 97 0004 0011 0.003 0.87 0079 0014 0008 0033 0.036 0.039 0.40 026  0.023
16 104 0004 0012 0.003 0.88 0079 0014 0008 0033 0.036 0.039 0.40 026  0.023
17 11 0.004 0013 0.003 0.96 0086 0015 0008 0035 0.039 0.041 0.42 027 0.025
18 118 0.004 0.014 0.003 1.01 0.015 0008 0037 0.040 0.043 0.43 028 0.026
19 125 0004 0015 0.003 1.05 0015 0008 0.038 0.042 0.044 0.44 028  0.027
20 132 0004 0.016 0.003 1.09 0015 0008 0033 0.043 0.045 0.46 029 0.028
21 139 0004 0016 0.003 1.13 0015 0008 0.040 0.044 0.046 047 029 0028
22 146 0004 0.017 0.003 1.18 0015 0008 0.042 0.045 0.047 0.48 030 0.029
23 153 0004 0.018 0.003 1.22 0015 0008 0.043  0.047 0.049 0.50 030 0.030
24 161 0004 0019 0.003 1.27 0016 0.008 0.044 0.048 0.050 0.51 0.31 0.031
25 167 0004 0.020 0.003 1.32 0016 0.008 0.046 0.049 0.051 0.53 0.31 0.032
26 174 0.004 0.021 0.003 1.36 0016 0008 0.047 0.050 0.052 0.54 032 0.033
27 181 0004 0022 0.004 1.40 0016 0009 0.048 0.051 0.053 0.56 032 0.034
28 188 0004 0.022 0.004 1.44 0016 0009 0049 0.052 0.054 057 033 0035
29 195 0004 0.023 0.004 1.48 0016 0009 0050 0.053 0.054 0.59 033 0.036
30 202 0004 0.024 0.004 152 0016 0009 0052 0.054 0.055 0.60 033  0.037
31 209 0004 0025 0.004 1.56 0017 0009 0053 0.055 0.056 0.62 034 0.038
32 217 0.004 0.026 0.004 1.61 0017 0009 0.054 0.055 0.057 0.64 0.34 0.039
33 223 0.004 0.027 0.004 1.66 0.017 0009 0056 0.056 0.058 0.66 035  0.040
12 Compiled by: RWL
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Appendix 4.2 Table 6

Metal Extraction Rates
Skunk Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample: Bottom seepage
CYGLE } DAYS } A As

1 0

2 8 0.679 00010 0.002 1.08 00010 0.032 1.13 1.08 0.036 062 0.0018 046 0.011
3 15 0548 0.0009 0.002 0.94 0.0008 0.026 0.91 0.91 0.030 056 0.0016 0.39 0.009
4 22 0.460 0.0009 0.001 0.89  0.0007 0.022 0.77 0.83 0.027 056 0.0015 035 0.008
5 27 0.387 0.0008 0.001 0.88  0.0007 0.018 0.65 0.78 0.025 058 00015 033 0.007
6 34 0.322 0.0008 0.001 0.84 0.0006 0.015 0.54 0.7 0.022 058 0.0014 0.30 0.006
7 41 0.181 0.0006 0.001 0.71 0.0004 0.009 0.30 0.54 0.017 054 0.0012 022 0.004
8 48 0.114 0.0005 0.001 065 0.0004 0.006 0.19 0.46 0.014 053 0.0010 0.18 0.003
9 55 0.074 0.0004 0.001 058  0.0003 0.004 0.11 0.38 0.012 049 0.0007 0.13 0.002
10 63 0.073 0.0003 0.001 050 0.0003 0.004 0.1 033 0.010 043 0.0005 0.10 0.002
11 70 0.073 0.0002 0.000 047  0.0003 0.004 0.1 0.31 0.010 039 0.0004 0.09 0.002
12 76 0.071 0.0002 0.000 0.46 0.0003 0.004 0.10 0.30 0.010 038 0.0003 0.08 0.002
13 84 0.061 0.0002 0.000 043  0.0003 0.003 0.09 0.27 0.009 034 0.0003 0.07 0.002
14 90 0.053 0.0002 0.000 045 0.0003 0.003 0.08 0.28 0.009 033 0.0003 007 0.002
15 97 0.044 0.0003 0.000 0.47 0.0003 0.003 0.06 0.28 0.009 032 0.0003 0.07 0.002
16 104 0.030 0.0003 0.000 0.38  0.0002 0.002 0.04 0.22 0.007 025 0.0002 0.05 0.002
17 m 0.021  0.0004 0.000 046  0.0003 0.002 0.03 0.26 0.009 0.27 0.0003 0.06 0.002
18 118 0.014 0.0005 0.000 0.49 0.002 0.02 0.27 0.009 027 0.0003 0.06 0.002
19 125 0.008 0.0005 0.000 0.48 0.001 0.01 0.26 0.009 025 0.0003 0.06 0.002
20 132 0.004 0.0005 0.000 0.49 0.001 0.006 0.26 0.009 024 0.0003 0.06 0.002
21 139 0.004 0.0006 0.000 0.55 0.001 0.007 0.30 0.010 027 0.0004 0.06 0.002
22 146 0.004 00005 0.0003 048 0.001 0.006 0.26 0.008 022 0.0004 005 0.002
23 153 0.004 00005 0.0003 047 0.001 0.007 0.26 0.008 0.21 0.0004 0.05 0.002
24 161 0.004 00005 0.0003 048 0.001 0.007 0.26 0.008 0.21 0.0004 0.05 0.002
25 167 0.004 0.0005 0.0003 0.50 0.001 0.008 0.28 0.008 0.21 0.0004  0.05 0.002
26 174 0.004 00005 00003 051 0.001 0.008 0.28 0.008 0.21 0.0004 0.06 0.002
27 181 0004 0.0005 0.0003 0.50 0.001 0.009 0.28 0.007 019 0.0005 0.05 0.002
28 188 0.004 00005 0.0003 049 0.001 0.009 0.27 0.007 019 0.0005 0.05 0.002
29 195 0.004 0.0005 0.0003 047 0.001 0.009 0.26 0.006 0.17 0.0005 0.05 0.002
30 202 0.004 00005 0.0002 045 0.001 0.009 0.25 0.006 015 00004 005 0.002
31 209 0.004 0.0005 00002 044 0.001 0.009 0.25 0.006 015 0.0005 0.04 0.002
32 217 0.004 0.0005 00002 045 0.001 0.010 0.26 0.005 0.14 0.0005 0.04 0.002
33 223 0.004 00005 0.0002 047 0.001 0.011 0.27 0.005 0.14 0.0005 0.05 0.002
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Appendix 4.2 Table 7

Oxidation and Neutralization Results

Skunk Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles

Water Sample:  Bottom seepage
1 0 6 0.059 0.034 0.039 1.24 7 07
2 8 1 44 0.052 0.031 0.051 1.57 15 71 1.5
3 15 14 38 0.033 0.020 0.030 1.50 20 6.1 20
4 22 17 36 0.033 0.020 0.027 1.40 25 5.6 25
5 27 19 35 0.024 0.015 0.016 1.26 28 5.4 28
6 34 22 33 0.026 0.017 0.019 1.35 32 5.0 32
7 41 24 27 0.017 0.012 0.013 1.47 34 40 34
8 48 25 24 0.017 0.013 0.014 1.63 37 35 37
9 55 26 20 0.012 0.011 0.012 1.87 39 3.0 39
10 63 28 1.6 0.013 0.011 0.012 1.77 42 26 42
1 70 29 0.69 14 0.015 0.013 0.013 1.68 44 2.4 4.4
12 76 30 072 13 0.012 0.010 0.010 1.59 46 2.4 46
13 84 32 0.75 13 0.015 0.011 0.011 1.51 48 22 48
14 90 33 0.79 14 0.015 0.011 0.011 1.44 51 23 5.1
15 97 35 0.83 1.5 0.017 0.012 0.011 1.38 53 23 53
16 104 35 0.83 1.2 0.002 0.001 0.001 1.32 53 1.8 53
17 11 38 0.91 1.6 0.033 0.022 0.020 127 57 22 5.7
18 118 40 095 17 0.019 0.013 0.011 1.29 60 24 6.0
19 125 41 0.99 17 0.016 0.011 0.010 1.31 62 23 6.2
20 132 43 1.03 1.7 0.019 0.013 0.012 1.33 64 23 6.4
21 139 45 1.06 19 0.014 0.010 0.009 1.35 66 26 6.6
22 146 46 1.10 16 0.017 0.013 0.011 1.37 69 23 6.9
23 153 48 1.14 1.6 0.017 0.012 0.011 1.39 7 22 71
24 161 50 1.18 1.6 0.019 0.014 0.013 1.41 74 23 74
25 167 52 1.23 1.6 0.018 0.014 0.013 1.43 76 24 76
26 174 53 1.26 17 0.015 0.011 0.010 1.46 78 24 7.8
27 181 54 129 1.6 0.014 0.011 0.010 1.48 81 24 8.1
28 188 56 1.33 16 0.014 0.011 0.010 1.50 83 23 83
29 195 57 135 15 0.013 0.010 0.009 153 85 23 85
30 202 58 1.39 14 0.015 0.012 0.011 1.55 87 2.1 87
31 209 60 1.42 1.3 0.014 0.011 0.010 1.58 89 21 8.9
32 217 61 1.46 13 0.016 0.014 0.013 1.61 92 22 9.2
33 223 63 1.49 14 0.014 0.012 0.011 1.63 94 23 9.4

* Rates of sulfate production and NP depletion are 5-week moving averages
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Appendix 4.3

Rice Lake Waste Rock Master Composite

MLD2\93C049\GBAPP\8765\10000 15



Appendix 4.3 Table 1

Sample Characterization
Rice Lake Waste Rock Master Composite

Aluminum Al 68000 Paste pH 9.1
Antimony Sb 20 S (Total) (%) 0.05
Arsenic As <40 S04 (%) NA
Barium Ba 340 S (sulfide) (%) : 0.05
Beryllium Be <1 AP (kg CaCOg3/tonne) 1.6
Bismuth Bi <50 NP (kg CaCO3/tonne) 16
Cadmium Cd 7 CO2 (%) NA
Calcium Ca 7700 CO3 NP (kg CaCO3/tonne) NA
Carbon o 3300 Net NP (kg CaCO3/tonne) 0.0
Chromium Cr 11 NP/AP 1.0
Cobalt Co 19

Copper Cu 210 Note: NA = not analyzed

Gallium Ga 14

Iron Fe 62100

Lead Pb 150 126.59 |
Lithium Li NA

Magnesium Mg 36000

Manganese Mn 1400

Mercury Hg <0.3

Molybdenum Mo <20

Nickel Ni 15

Phosphorus P NA

Potassium K 12400

Selenium Se <3

Silicon Si 285000

Silver Ag <0.01

Sodium Na 5100

Strontium Sr NA

Thallium TI <10

Tin Sn <10

Titanium Ti 380

Tungsten w NA

Vanadium \ NA

Zinc Zn 190

Sulfur S <100

Compiled by: RWL
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Parameters Measured Weekly
Rice Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage

Appendix 4.3 Table 2

v

DAYS VOLUME pH CONDUCT: ; TY SULFATE S
’ L) o HuSlem) (mgll) - Ay T 1m
0 6.490 7.0 345 130 44 2
8 4,785 7.4 3156 110 35 4
15 3.760 57 251 100 30 4
22 7.160 7.5 288 110 24 6
27 3.400 7.0 238 91 19 6
34 2.710 7.4 215 91 17 7
41 2.480 78 214 92 16 7
48 6.650 7.3 169 7 14 8
55 5.400 8.1 195 80 23 9
63 3.880 8.1 243 93 22 9
70 3.900 83 233 87 21 10
76 3.340 8.2 209 89 20 11
84 3.400 8.2 202 83 19 11
90 3.820 8.3 210 52 18 12
97 4.030 8.4 206 51 17 12
104 0.500 8.2 210 82 16 12
111 7.480 8.2 217 86 15 13
118 4.460 8.2 199 83 15 14
125 4.320 8.4 202 82 15 14
132 4.880 8.2 204 81 14 15
139 3.820 8.2 174 78 14 15
146 4.660 8.1 183 76.0 14 16
153 4.600 8.1 202 78 14 16
161 5.740 8.1 181 75 13 17
167 5.160 8.1 204 73 13 17
174 3770 82 167 73 13 18
181 4.400 81 166 39 13 18
188 4.380 8.1 170 80 12 18
195 4,960 81 168 71 12 19
202 5.100 8.1 164 74 12 19
209 3.220 8.0 159 68 12 20
217 3.780 79 157 68 1 20
5-Jun 33 223 3.720 79 165 70 11 20
12-Jun 34 230 4.700 8.1 163 70
19-Jun 35 237 5.470 8.3 162 70
26-Jun 36 244 5.100 8.2 156 70
3-Jul 37 251 4.820 8.2 158
10-Jul 38 258 5.150 8.2 154
17-Jul 39 265 0.000
24-Jul 40 272 7.180 8.0 162
31-Jul a4 279 4.480 8.1 158
7-Aug 42 286 4.780 8.1 154
14-Aug 43 293 4960 8.1 152
21-Aug 44 300 4750 81 154
30-Aug 45 309 5.620 81 157
5-Sep 46 315 4.360 82 154 65
11-Sep 47 321 4780 8.0 158 60
18-Sep 48 328 4.360 79 155 65
25-Sep 49 335 4.340 7.7 156 43
2-Oct 50 342 3.860 7.6 156 64
9-Oct 51 349 3.940 7.4 167 66
16-Oct 52 356 3.880 7.4 151
23-Oct 53 363 3.820 7.4 153
30-Oct 54 370 3.840 75 160
6-Nov 55 377 3.660 74 157
* Measured values of sulfate shown in bold
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Appendix 4.3 Table 3

Leachate Analysis
Rice Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample: Bottom seepage

1 0 76.0 0.049  0.120 20.0 0.054 0850 1100 0.085 66.0 2.300 X 0.030 18.1 43.0
2 8 420 0.033  0.078 14.0 0.043  0.520 60.0 0.058 40.0 1.200 . 0.028 174 30.0 0.083 0.340
3 15 323 0.031 0.063 140 0.030 0410 46.7 0.052 337 0.940 . 0025 1490 233 0072 0270
4 22 227 0028 0048 140 0018  0.300 333 0.046 273 0.680 . 0.023 . 1240 16.7 0.061 0.200
5 27 13.0 0.026  0.033 140 < 0005 0.190 200 < 0.040 21.0 0420 < 0.020 < 0.020 9.90 100 < 0050 0.130
6 34 1.0 0028 0036 15.7 0005 0303 17.0 0.040 183 0.467 0.020 0.020 8.87 8.53 0.050 0.180
7 41 9.0 0.031 0.040 173 0005 0417 14.0 0.040 16.7 0513 0.020 0.020 7.83 7.07 0050 0230
8 48 70 0.033  0.043 180 < 0005 0530 110 < 0.040 13.0 0560 < 0020 < 0.020 6.80 560 < 0050 0280
9 55 19.0 0.022 0.037 16.0 0.013  0.230 270 < 0.040 23.0 0820 < 0.020 < 0.020 8.70 500 < 0.050 0.160
10 63 16.7 0023 0034 16.0 0012 0213 238 213 0.556 929 483 0.147
1 70 145 0.023 0031 16.0 0.011 0.197 206 196 0.493 8.88 4.65 0.134
12 76 122 0.024 0.028 16.0 0.010  0.180 174 179 0429 8.46 448 0.121
13 84 100 0024 0.026 16.0 0009 0163 14.2 16.3 0.365 8.05 430 0.109
14 90 17 0025 0023 16.0 0.008 0.146 11.0 146 0.301 7.64 413 0.096
15 97 55 0025 0.020 16.0 0.007 0.130 78 129 0.238 7.23 3.95 0.083
16 104 32 0026 0.017 16.0 0006 0.113 46 1.2 0.174 6.81 3.78 0.070
17 1M1 1.0 0.026 0.014 160 < 0.005 0.008 14 9.5 0.110 8.40 3.60 0.057
18 118 09 0027 0014 16.1 0.091 132 94 0.106 6.16 343 0.056
19 125 09 0027 0013 16.3 0.085 124 93 0.102 593 3.26 0.056
20 132 08 0028 0.013 16.4 0.080 1.16 9.2 0.098 5.69 3.09 0.055
21 139 08 0.028 0.013 16.5 0.074 1.08 9.1 0.095 5.45 293 0.054
22 146 0.7 0029 0012 16.6 0.069 1.00 9.0 0.091 5.21 276 0.054
23 153 0.7 0029 0012 16.8 0.063 092 89 0.087 498 259 0.053
24 161 0.6 0030 0011 16.9 0.058 0.84 88 0.083 474 242 0.052
25 167 06 0.031 0.011 17.0 0.053 0.77 88 0.079 4.50 225 0.052
26 174 05 0.031 0.011 171 0.047 0.69 87 0.075 426 208 0.051
27 181 05 0032 0010 173 0.042 0.61 86 0.071 4.03 191 0.050
28 188 0.4 0.032 0010 174 0.036 0.53 85 0.067 3.79 174 0.049
29 195 04 0033 0010 175 0.031 0.45 84 0.064 355 158 0.049
30 202 03 0033  0.009 176 0.025 037 83 0.060 3.31 1.41 0.048
31 209 03 0.034 0009 17.8 0.020 0.29 82 0.056 3.08 124 0.047
32 217 02 0.034 0008 179 0.014 0.21 8.1 0.052 284 1.07 0.047
33 223 0.2 0.035 0.008 18.0 0.008 0.13 8.0 0.048 2.60 0.90 0.046

* Measured values shown in bold
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Appendix 4.3 Table 4

Cumulative Mass Flux
Rice Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage
GV
1 0 3.90 0.003  0.006 1.0 0.003  0.044 5.64 0.003 34 0.118 0.002
2 8 5.48 0.004  0.009 1.6 0.004 0.06 7.91 0.006 49 0.163 0.003
3 15 6.44 0.005  0.011 20 0.005 0.08 9.29 0.007 59 0.191 0.003
4 22 773 0.006 0.014 238 0.006  0.09 11.18  0.010 74 0.230 0.005
5 27 8.08 0.007  0.015 31 0.006 0.10 1.72 00N 8.0 0.241 0.005
6 34 8.31 0.008  0.015 35 0.007 0.10 1208  0.012 84 0.251 0.006
7 41 8.49 0.008  0.016 38 0.007 0.1 1235  0.012 8.7 0.261 0.006
8 48 8.86 0010  0.018 48 0.007 0.14 1293  0.014 9.4 0.290 0.007
9 55 9.67 0011 0.020 55 0.007 0.15 14.08  0.016 10.4 0.317 0.008
10 63 10.18  0.012  0.021 6.0 0008  0.16 14.81 1.0 0.334
1 70 1063 0012 0022 6.5 0.008 0.16 15.45 11.6 0.349
12 76 1095 0013 0023 6.9 0.008 0.17 15.91 121 0.360
13 84 11.22 0014 0023 73 0.009 0.17 16.29 125 0.370
14 90 1145 0014 0024 78 0.009 0.18 16.62 13.0 0.379
15 97 11.63 0015 0025 83 0.009 0.18 16.87 134 0.387
16 104 11.64 0015 0025 8.4 0.009 0.18 16.89 13.4 0.388
17 11 1170 0017 0026 93 0.009 0.19 16.97 14.0 0.394
18 118 11.73 0.018 0.026 99 0.19 17.02 143 0.398
19 125 1176 0019 0027 105 0.19 17.06 14.6 0.401
20 132 1179 0020  0.027 1.1 0.20 17.10 15.0 0.405
21 139 11.82 0020 0027 1.6 0.20 17.14 15.3 0.408
22 146 11.84 0022 0028 122 0.20 17.17 15.6 0.411
23 153 11.87 0023 0028 12.8 0.20 17.21 15.9 0.414
24 161 1190 0024 0029 13.6 0.21 17.24 16.3 0.418
25 167 11.92 0025  0.029 143 0.21 17.28 16.7 0.421
26 174 11.94 0026  0.030 14.8 0.21 17.30 16.9 0.424
27 181 11.95 0027 0030 15.4 0.21 17.32 17.2 0.426 . .
28 188 11.97 0.028  0.030 16.0 0.21 17.34 17.5 0.428 8.0 8.1 0.140
29 195 11.98 0030 0031 16.7 0.21 17.35 17.9 0.431 8.1 8.2 0.142
30 202 1200 0031 0031 17.4 0.21 17.37 18.2 0.433 83 8.2 0.144
31 209 1200 0032 0031 17.8 0.21 17.38 18.4 0.435 8.3 8.2 0.145
32 217 1201 0033 0031 18.4 0.21 17.38 18.6 0.436 8.4 83 0.146
33 223 1202 0034 0032 18.9 0.21 17.39 18.9 0.438 85 8.3 0.147
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Appendix 4.3 Table 5

Cumulative Metal Extractions
Rice Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage

1 [o] 0.0057 0.0063 0.0018 0.01 0025 00208 0.009 0.002 0.009 0.008 0.01 0.01 0.008 0.04 00015 0015
2 8 0.0081 0.0094 0.003 0.02 0.040  0.030 0013 0004 0.014 0.012 0.01 0.02 0.013 007 00023 0.022
3 15 0.009 0.012 0.003 0.03 0.048 0.036 0015 0005 0.016 0.014 0.02 0.02 0.017 008 00029 0.026
4 22 0.011 0.016 0.004 0.04 0.057 0.044 0018 0006  0.021 0.016 0.02 0.03 0.022 010 00038 0.032
5 27 0.012 0.017 0.004 0.04 0058 0.046 0019 0007 0.022 0.017 0.03 0.03 0.025 0.10 0.0041 0.034
6 34 0012 0.019 0.005 0.05 0059 0.050 0019 0008 0.023 0.018 0.03 0.04 0.026 0.11 0.0044 0.036
7 41 0012  0.020 0.005 0.05 0060 0053 0020 0008 0.024 0.019 0.03 0.04 0.027 0.11  0.0047 0.039
8 48 0.013 0.025 0.005 0.06 0.063  0.067 0.021 0010 0.026 0.021 0.04 0.05 0.030 011 00054 0.046
9 55 0.014 0.027 0.006 0.07 0068 0071 0.023  0.011 0.029 0.023 0.04 0.05 0.034 012 00059 0.050
10 63 0.015 0.029 0.006 0.08 0.071 0.074 0.024 0.031 0.024 0.036 0.12 0.052
1 70 0.016 0.031 0.008 0.08 0074 0077 0.025 0.032 0.025 0.038 0.12 0.054
12 76 0.016 0.032 0.007 0.09 0.077  0.080 0.026 0.034 0.026 0.040 0.13 0.056
13 84 0.016 0.034 0.007 0.10 0079  0.082 0.026 0.035 0.026 0.042 0.13 0.058
14 20 0.017 0.036 0.007 0.10 0.081 0.084 0.027 0.036 0.027 0.043 0.13 0.059
15 97 0.017 0.038 0.007 0.11 0.083 0.086 0.027 0.037 0.028 0.045 0.13 0.061
16 104 0.017 0.038 0.007 0.11 0083  0.086 0.027 0.037 0.028 0.046 0.13 0.061
17 11 0.017 0.042 0.008 0.12 0.086 0.089 0.027 0.039 0.028 0.049 0.14 0.062
18 118 0.017 0.044 0.008 0.13 0.090 0.027 0.040 0.028 0.050 0.14 0.064
19 125 0.017 0.046 0.008 0.14 0.092 0.027 0.041 0.029 0.052 0.14 0.065
20 132 0.017 0.049 0.008 014 0.093 0.028 0.042 0.029 0.054 0.15 0.066
1 139 0.017 0.051 0.008 0.15 0.094 0.028 0.042 0.029 0.055 0.15 0.067
22 146 0.017 0.054 0.008 0.16 0.095 0.028 0.043 0.029 0.057 0.15 0.068
23 153 0.017 0.056 0.008 0.17 0.096 0.028 0.044 0.030 0.058 0.15 0.089
24 161 0.017 0.060 0.008 018 0.098 0.028 0.045 0.030 0.060 0.15 0.070
25 167 0.018 0.063 0.009 0.19 0.099 0.028 0.046 0.030 0.061 0.16 0.071
26 174 0.018 0.065 0.008 0.19 0.099 0.028 0.047 0.030 0.062 0.16 0.072
27 181 0.018 0.068 0.009 0.20 0.100 0.028 0.048 0.030 0.063 0.16 0.073
28 188 0.018 0.071 0.009 0.21 0.101 0.028 0.049 0.031 0.064 0.16 0.074
29 195 0.018 0.074 0.009 0.22 0.101 0.028 0.050 0.031 0.066 0.16 0.075
30 202 0.018 0.077 0.009 0.23 0.102 0.028 0.051 0.031 0.067 0.16 0.076
31 209 0.018 0.080 0.009 0.23 0.102 0.028 0.051 0.031 0.067 0.16 0.076
32 217 0.018 0.082 0.009 0.24 0.102 0.028 0.052 0.031 0.068 0.16 0.077
33 223 0.018 0.085 0.009 0.25 0.102 0.028 0.052 0.031 0.069 0.16 0.078
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Appendix 4.3 Table 6

Metal Extraction Rates
Rice Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample: Bottom seepage

1 o

2 8 1.389 0.0011 0.003 0.46 0.0014 0.017 1.98 0.002 1.32 0.040 0.0009 0.001 0.58 0.99 0.003 0.011
3 15 1.189 0.0010 0.002 0.44 0.0012 0.015 1.7 0.002 1.17 0.034 0.0008 0.001 0.51 0.85 0.002 0.010
4 22 1.219  0.0012 0.002 0.55 0.0011 0.016 1.76 0.002 1.29 0.036 0.0010 0.001 0.57 0.88 0.003 0.010
5 27 1.083 0.0012 0.002 0.55 0.0009 0.014 1.58 0.002 1.20 0.032 0.0009 0.001 0.54 0.79 0.003 0.009
6 34 0909 00010 0.002 050 0.0008 0.012 1.33 0.002 1.03 0.027 0.0008 0.001 0.46 0.66 0.002  0.008
7 41 0.637 0.0009 0.001 0.48 0.0005 0.010 0.94 0.001 0.81 0.021 0.0007 0.001 0.37 0.47 0.002 0.007
8 48 0.511 0.0011 0.002 0.60 0.0003 0.014 0.77 0.002 0.74 0.021 0.0008 0.001 0.35 0.39 0.002 0.008
9 55 0.411 0.0010 0.001 0.58 0.0002 0.012 0.62 0.001 0.62 0.018 0.0007 0.001 0.29 0.23 0.002 0.007
10 63 0.409 0.0009 0.001 0.55 0.0003 0.011 0.60 0.59 0.018 0.27 0.19 0.007
1 70 0.450 0.0009 0.001 0.58 0.0003 0.011 0.65 0.63 0.019 0.29 0.18 0.007
12 76 0.492 0.0009 0.001 0.62 0.0004 0.011 0.71 0.68 0.020 0.31 0.18 0.007
13 84 0.459  0.0007  0.001 0.49  0.0003 0.006 0.65 0.61 0.016 0.27 0.14 0.004
14 90 0.357 0.0007 0.001 046  0.0003 0.005 0.51 0.52 0.012 0.25 0.13 0.004
15 97 0.298 0.0007  0.001 048  0.0003 0.005 0.42 0.49 0.011 0.24 0.13 0.003
16 104 0.209 0.0006 0.001 0.39 0.0002 0.004 0.30 0.37 0.008 0.19 0.10 0.002
17 11 0.150 0.0008 0.001 0.49 0.0002 0.004 0.21 0.38 0.007 0.22 0.12 0.002
18 118 0.106 0.0008 0.001 0.53 0.004 0.15 0.37 0.006 0.22 0.12 0.002
19 125 0.062 0.0009 0.000 0.53 0.003 0.09 0.33 0.004 0.21 0.12 0.002
20 132 0.033 0.0009 0.000 0.55 0.003 0.047 0.32 0.004 0.21 0.12 0.002
21 139 0.036 0.0011 0.001 0.64 0.003 0.050 0.37 0.004 0.24 0.13 0.002
22 146 0.029 0.0010 0.000 0.57 0.003 0.041 0.32 0.003 0.20 0.11 0.002
23 153 0.028 0.0010 0.000 0.58 0.003 0.038 0.32 0.003 0.19 0.10 0.002
24 161 0.027 00011  0.000 0.61 0.002  0.036 0.33 0.003 0.19 0.10 0.002
25 167 0.026 0.0011 0.000 0.64 0.002 0.035 0.34 0.003 0.19 0.10 0.002
26 174 0.024 00011  0.000 0.64 0.002  0.032 0.33 0.003 0.18 0.09 0.002
27 181 0.022 0.0011 0.000 0.64 0.002 0.029 0.33 0.003 0.17 0.08 0.002
28 188 0.020 00011  0.000 0.63 0.002  0.026 0.32 0.003 0.16 0.08 0.002
29 195 0.018 0.0012 0.000 0.64 0.002 0.022 0.32 0.003 0.15 0.07 0.002
30 202 0.015 0.0012 0.000 0.62 0.001 0.018 0.30 0.002 0.13 0.06 0.002
31 209 0.013 0.0011 0.000 0.61 0.001 0.016 0.29 0.002 0.12 0.06 0.002
32 217 0.011 0.0011 0.000 0.58 0.001 0.012 0.27 0.002 0.1 0.05 0.002
33 223 0.010  0.0011 0.000 0.58 0.001 0.010 0.27 0.002 0.10 0.04 0.002
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Appendix 4.3 Table 7

Oxidation and Neutralization Results

Rice Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage
: e OXIBATION i “iMDLES EXTRACTED -
1 cumyative Sultur Suffate Suftate  © Ca Mg
| sutateFix  Depleton  Prod.Rate® | (mmoig)  (mmoifg)  (mmelkg) | (S04}
(mg/kg) % Amghgwy 1 : ’ op
1 0 2 0.15 0.023 0.026 0.139 7.02
2 8 4 0.24 1.16 0.014 0.013 0.062 5.47 X .
3 15 4 0.30 1.03 0.009 0.010 0.041 5.62 29 5.93 1.8
4 22 6 0.39 1.14 0.014 0.020 0.064 5.82 38 6.70 23
5 27 6 0.42 1.06 0.005 0.009 0.023 6.13 41 6.30 25
6 34 7 0.45 0.92 0.004 0.008 0.016 6.35 43 5.51 27
7 41 7 0.47 073 0.003 0.008 0.013 6.61 45 452 238
8 48 8 052 0.70 0.008 0.025 0.028 6.93 51 456 32
9 55 9 058 0.61 0.010 0.017 0.040 5.69 56 4.00 35
10 63 9 063 0.59 0.007 0.012 0.027 5.64 60 3.80 38
1" 70 10 0.67 0.64 0.007 0.012 0.025 558 64 4.04 40
12 76 1 070 071 0.005 0.011 0.018 5.51 67 434 42
13 84 1" 074 0.64 0.005 0.011 0.018 5.44 70 374 4.4
14 90 12 077 058 0.006 0.012 0.018 536 73 3.30 46
15 97 12 0.81 057 0.006 0.013 0.017 527 76 3.21 4.7
16 104 12 0.81 0.45 0.001 0.002 0.002 517 76 251 48
17 11 13 0.87 051 0.009 0.024 0.023 5.06 81 277 51
18 118 14 091 0.52 0.005 0.014 0.014 514 84 284 5.2
19 125 14 0.94 0.50 0.005 0.014 0.013 523 86 2.69 54
20 132 15 0.98 0.50 0.006 0.016 0.015 5.31 89 271 56
21 139 15 1.01 0.57 0.004 0.012 0.011 5.40 92 3.11 5.7
22 146 16 1.04 0.50 0.005 0.015 0.014 5.50 95 276 59
23 153 16 1.07 0.49 0.005 0.015 0.013 5.59 98 2.77 6.1
24 161 17 1.11 0.50 0.006 0.019 0.017 5.69 101 2.87 63
25 167 17 115 0.51 0.006 0.017 0.015 5.80 104 2.98 65
26 174 18 117 0.50 0.004 0.013 0.011 5.91 107 2.97 6.7
27 181 18 120 0.49 0.005 0.015 0.012 6.02 109 2.94 6.8
28 188 18 123 047 0.004 0.015 0012 6.14 112 2.91 7.0
29 195 19 126 046 0.005 0.017 0.014 6.26 115 2.89 7.2
30 202 19 129 044 0.005 0.018 0.014 6.38 118 2.80 7.4
31 209 20 131 0.42 0.003 0.011 0.009 6.52 120 273 75
32 217 20 133 0.39 0.003 0.013 0.010 6.66 123 257 7.7
33 223 20 1.36 0.38 0.003 0.013 0.010 6.80 125 256 78
* Rates of sulfate production and NP depletion are 5-week moving averages
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Upper Mole Lake Waste Rock Master Composite

Appendix 4.4 Table 1

Sample Characterization

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Cadmium
Calcium
Carbon
Chromium
Cobalt
Copper
Gallium

Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Phosphorus
Potassium
Selenium
Silicon
Silver
Sodium
Strontium
Thallium

Tin
Titanium
Tungsten
Vanadium
Zinc

Sulfur

Ni

Se
Si

Ag
Na
Sr
Ti

Sn

<

Zn

<40
360

<1
<50

13400
5300
12

25
240
15
65900
260
NA
32100
1300
<0.3
<20
10
NA
11400
<3
285000
<0.01
6900
NA
<10
60
690
NA
NA
190
400

MLD2\93C049\GBAPP\8875\10000
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Paste pH
S (Total) (%)

S04 (%)

S (sulfide) (%)

AP (kg CaCO3/tonne)

NP (kg CaCO3/tonne)
CO2 (%)

CO3 NP (kg CaCO3/tonne)
Net NP (kg CaCO3/tonne)
NP/AP

0.10
NA
0.10
3.1
48.0
NA
NA
44.9
15.5

Note: NA = not analyzed
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Appendix 4.4 Table 2

Parameters Measured Weekly
Upper Mole Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage
25-Oct 1 0 6.700 7.0 380 120 48 24
2-Nov 2 8 4.915 7.2 358 120 45 41
9-Nov 3 15 4550 6.1 301 110 43 5.6
16-Nov 4 22 2.490 76 339 110 42 6.3
21-Nov 5 27 3760 72 322 100 40 75
28-Nov 6 34 7 950 76 217 87 35 9.6
5-Dec 7 M 3.360 78 246 100 31 10.3
12-Dec 8 48 4.700 7.8 256 97 26 11.2
19-Dec 9 55 4.340 77 256 93 21 11.9
27-Dec 10 63 4.080 8.2 268 96 24 127
3-Jan 11 70 4.650 8.3 266 94 26 13.6
9-Jan 12 76 3.730 83 224 91 29 14.4
17-Jan 13 84 4.020 8.4 228 90 31 15.3
23-Jan 14 90 3.780 8.3 233 88 34 16.2
30-Jan 15 97 5.040 77 296 71 36 17.6
6-Feb 16 104 0.500 81 291 68 39 17.8
13-Feb 17 11 7 990 81 264 79 41 20.2
20-Feb 18 118 4.460 83 220 88 39 215
27-Feb 19 125 3960 85 222 86 37 226
6-Mar 20 132 3.960 84 228 84 36 237
13-Mar 21 139 3590 83 203 82 34 246
20-Mar 22 146 4.390 8.2 215 78 32 25.7
27-Mar 23 153 3.750 8.3 235 80 30 26.5
4-Apr 24 161 3.240 8.3 212 78 28 27.2
10-Apr 25 167 4.080 8.0 276 67 27 28.0
17-Apr 26 174 5.100 8.3 211 78 25 28.9
24-Apr 27 181 4.300 8.3 191 77 23 29.7
1-May 28 188 4120 8.3 193 84 21 30.3
8-May 29 195 3.940 8.1 197 75 19 30.9
15-May 30 202 3.540 8.2 192 76 17 314
22-May 31 209 4.900 8.2 190 79 16 319
30-May 32 217 5740 81 180 76 14 325
5-Jun 33 223 4320 75 177 75 12 329
12-Jun 34 230 4700 82 168 74
19-Jun 35 237 5180 84 176 82
26-Jun 36 244 4120 83 171 73
3-Jul 37 251 4.600 83 181
10-Jul 38 258 4860 8.1 174
17-Jul 39 265 0.000
24-Jul 40 272 7.230 8.1 182
31-Jul M 279 4.080 8.2 175
7-Aug 42 286 4.670 8.2 172
14-Aug 43 293 4.450 83 172
21-Aug 44 300 4.700 82 170
30-Aug 45 309 5.100 8.2 173
5-Sep 46 315 3.960 83 176 70
11-Sep 47 3 3.900 82 184 67
18-Sep 48 328 4340 81 176 69
25-Sep 49 335 4800 79 182 68
2-Oct 50 342 5160 78 176 71
9-Oct 51 349 4730 76 172 70
16-Oct 52 356 4.700 77 167
23-Oct 53 363 4.600 76 168
30-Oct 54 370 5.020 7.7 183
6-Nov 55 377 4.800 75 175
* Measured values of sulfate shown in bold
25
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Appendix 4.4 Table 3

Leachate Analysis
Upper Mole Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage

| CYCLE ] 'DAYS " Bawm  Calcwm Chromam:  Copper on m Mang
i ' S - = EHEHE = SIS o SR '] ’
1 o] 20.0 0.022 0.045 13.0 0.015 0.220 30.0 0.510 0.054 12.90 0.009 49.00 0.190
2 8 14.0 0.220 0.029 12.0 0.012 0.170 20.0 0.340 < 0.050 16.20 0.012 36.00 0.140
3 15 103 0.151 0.024 133 0.010 0.126 148 157 0.260 0.046 14.70 0.011 30.00 0.108
4 2 6.5 0.081 0.020 147 0.007 0.081 9.53 143 0.180 0.043 13.20 0.009 24.00 0.075
5 27 28 0.012 0.015 16.0 < 0.005 0.037 4.30 13.0 0.100 0.039 14.70 0.008 18.00 0.043
6 34 51 0.019 0.019 16.5 0.006 0.055 7.48 143 0.153 0.034 11.18 0.008 15.40 0.057
7 41 74 0.026 0.023 17.0 0.007 0.074 10.65 155 0.205 0.030 10.65 0.008 12.80 0.071
8 48 9.7 0.033 0.026 175 0.007 0.092 13.83 16.8 0.258 0.025 10.13 0.008 10.20 0.085
9 55 12.00 0.015 0.030 18.0 0.008 0.110 17.00 18.00 0.310 < 0.020 9.60 0.008 7.60 0.099
10 63 10.7 0.015 0029 184 0.008 0.105 15.20 173 0.299 0.021 9.26 0.008 7.19 0.262
1 70 94 0.014 0.028 18.8 0.007 0.099 13.40 16.5 0.288 0.023 8.93 0.007 6.78 0.424
12 76 81 0.014 0.026 191 0.007 0.094 11.60 15.8 0.276 0.024 859 0.007 6.36 0.587
13 84 6.8 0.013 0.025 195 0.007 0.088 9.80 15.0 0.265 0.025 8.25 0.007 595 0.750
14 90 55 0.013 0.024 199 0.006 0.083 8.00 143 0.254 0.026 791 0.006 5.54 0.912
15 97 42 0.012 0.023 203 0.006 0.077 6.20 135 0.243 0.028 7.58 0.006 513 1.075
16 104 29 0.012 0.021 20.6 0.005 0.072 4.40 128 0.231 0.029 7.24 0.005 4.71 1.237
17 111 1.6 0.011 0.020 21.0 < 0.005 0.066 2.60 120 0.220 0.030 6.90 < 0.005 4.30 1.400
18 118 15 0.012 0.019 209 0.062 2.44 11.8 0.207 0.029 6.74 0.005 417 1.315
19 125 14 0.012 0.018 208 0.059 229 116 0.194 0.029 6.57 0.006 4.04 1.230
20 132 13 0.013 0.017 206 0.055 213 114 0.181 0.028 6.41 0.006 391 1.145
21 139 12 0.013 0.017 205 0.051 1.97 1.2 0.169 0.028 6.25 0.006 3.78 1.060
22 146 11 0.014 0.016 20.4 0.047 1.82 10.9 0.156 0.027 6.09 0.007 364 0.974
23 153 11 0.014 0.015 20.3 0.044 1.66 10.7 0.143 0.026 593 0.007 351 0.889
24 161 1.0 0.015 0.014 20.1 0.040 1.50 105 0.130 0.026 576 0.007 3.38 0.804
25 167 09 0.016 0.013 20.0 0.036 1.35 10.3 0.117 0.025 5.60 0.008 3.25 0.719
26 174 0.8 0.016 0.012 19.9 0.032 1.18 10.1 0.104 0.024 544 0.008 312 0.634
27 181 07 0.017 0.011 19.8 0.029 1.03 99 0.091 0.024 5.28 0.008 299 0.549
28 188 0.6 0.017 0.010 19.6 0.025 0.88 9.7 0.078 0.023 5.11 0.008 2.86 0.464
29 195 05 0.018 0.010 195 0.021 0.72 95 0.066 0.023 495 0.009 273 0.379
30 202 04 0.018 0.009 194 0.017 0.56 92 0.053 0.022 479 0.009 259 0.293
31 209 03 0.019 0.008 193 0.014 0.41 9.0 0.040 0.021 463 0.009 2.46 0.208
32 217 0.2 0.019 0.007 19.1 0.010 0.25 88 0.027 0.021 4.46 0.010 233 0.123
33 223 0.1 0.020 0.006 19.0 0.006 0.09 8.6 0.014 < 0.020 4.30 0.010 2.20 0.038

* Measured values shown in bold
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Appendix 4.4 Table 4

Cumulative Mass Flux
Upper Mole Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage
1 0 1.01 0.001 0002 07 0.001 0011 1.51 1.01 0.026 0.003 0.6 0.000 25 0.01
2 8 152 0009  0.003 11 0001 0017 2.25 1.63 0.038 0.005 1.2 0.001 38 0.01
3 15 1.87 0.014  0.004 1.6 0.002 0022 275 217 0.047 0.006 1.7 0.001 48 0.02
4 22 2.00 0.016  0.005 1.8 0.002 0023 293 244 0.050 0.007 2.0 0.001 53 0.02
5 27 2.07 0.016  0.005 23 0.002 0024 3.05 2.80 0.053 0.008 23 0.002 5.8 0.02
6 34 2.38 0.017  0.006 33 0.002 0027 350 3.65 0.062 0.010 3.0 0.002 6.7 0.02
7 41 257 0018  0.007 37 0.002 0029 377 405 0.068 0.011 33 0.002 7.0 0.03
8 48 291 0.019  0.008 43 0.003 0033 425 464 0.077 0.012 36 0.003 7.4 0.63
9 55 330 0.020 0009 49 0003 0036 481 522 0.087 0.012 39 0.003 76 0.03
10 63 363 0.020 0.009 55 0003 0039 527 575 0.096 42 0.003 7.8 0.04
1 70 3.96 0.021 0010 61 0003 0043 574 6.33 0.106 45 0.003 8.1 0.06
12 76 418 0.021 0011 66 0.004  0.045 6.07 6.77 0.114 48 0.004 8.3 0.07
13 84 439 0021 0012 72 0.004  0.048 6.36 7.22 0.122 50 0.004 8.4 0.09
14 90 45 0022 0013 78 0.004  0.050 6.59 7.63 0.129 52 0.004 8.6 0.12
15 97 47 0022 0013 86 0.004 0053 6.82 8.14 0.138 55 0.004 8.8 0.16
16 104 47 0022 0013 86 0004 0054 6.84 8.18 0.139 5.6 0.004 88 0.17
17 11 48 0023 0015 99 0.004 0058 7.00 8.90 0.152 6.0 0.004 9.1 0.25
18 118 49 0023 0015 106 0.060 7.08 9.30 0.159 6.2 0.005 9.2 0.29
19 125 49 0024 0016 112 0.061 715 9.64 0.165 6.4 0.005 93 033
20 132 49 0.024 0016 118 0.063 7.21 9.98 0.170 6.6 0.005 94 0.36
21 139 50 0024 0017 124 0.064 7.26 10.28 0.175 6.7 0.005 95 0.39
22 146 50 0.025 0017 131 0.066 7.32 10.64 0.180 7.0 0.005 9.7 0.42
23 153 50 0025 0018 136 0.067 7.37 10.94 0.184 71 0.006 9.8 0.45
24 161 51 0026 0018 141 0.068 7.41 11.20 0.187 73 0.006 9.8 0.47
25 167 51 0026 0018 14.7 0.069 7.45 11.52 0.191 74 0.006 9.9 0.49
26 174 51 0.027 0019 155 0.071 7.49 11.90 0.195 7.6 0.006 10.1 0.52
27 181 51 0027 0019 161 0.071 753 12.22 0.198 78 0.007 10.2 0.53
28 188 52 0.028 0.020 16.7 0.072 7.55 12.52 0.200 8.0 0.007 10.2 0.55
29 195 52 0028 0020 173 0.073 7.57 12.80 0.202 8.1 0.007 10.3 0.56
30 202 52 0029 002 178 0.073 7.59 13.05 0.203 82 0.007 10.4 0.57
31 209 52 0029 0020 185 0.074 7.60 13.38 0.205 8.4 0.008 10.5 0.57
32 217 52 0030 0021 19.4 0.074 7.62 13.76 0.206 8.6 0.008 10.6 0.58
33 223 52 0031  0.021 20.0 0.074 7.62 14.04 0.206 8.7 0.008 10.7 0.58
Compiled by: RWL
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Appendix 4.4 Table 5

Cumulative Metal Extractions

Upper Mole Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage
1 0 0.001 0.003 0.0006 0.00 0.006 0005 0.002 0.00 0.002 0.014 0.006  0.02 0.04 0.005
2 8 0.002 0.023 0.001 0.01 0.010 0.007 0.003 0.01 0.003 0.023 0.011 0.03 005 0.008
3 15 0.003 0.036 0.001 0.01 0.013 0009 0.004 0.01 0.004 0.031 0.015 0.04 0.07 0.010
4 22 0.003 0.040 0.001 0.0 0.014 0010 0.004 0.01 0.004 0.035 0.018  0.05 0.08 0.010
5 27 0.003 0041 0.001 0.02 0.015 0010  0.005 0.01 0.004 0.040 0.020 0.06 0.08 0.011
6 34 0003 0043 0.002 0.02 0018 0011 0.005 0.01 0.005 0.050 0026 007 010  0.013
7 a1 0004 0045 0.002 003 0019 0012 0.006 0.01 0.005 0.054 0.029 0.08 010 0.014
8 48 0004 0048 0.002 0.03 0.021 0014 0.006 0.01 0.006 0.059 0.032 0.09 0.1 0.015
9 55 0005 0049  0.002 004 0024 0015 0.007 0.02 0.007 0.062 0.034 0.10 0.11 0.017
10 63 0.005 0050 0.003 0.04 0.026 0.016  0.008 0.02 0.007 0.037  0.10 0.1 0.021
1 70 0.006 0052 0.003 0.05 0.028 0018  0.009 0.02 0.008 0.040 0.11 012  0.028
12 76 0.006 0.052 0.003 0.05 0.029 0019  0.009 0.02 0.009 0.042 0.12 012  0.038
13 84 0006 0.053 0.003 0.05 0.031 0020 0.010 0.02 0.009 0.044 0.13 012  0.050
14 90 0.006 0.054 0.003 0.06 0.032 0.021 0.010 0.02 0.010 0.046 0.13 012  0.063
15 97 0.007 0055 0.004 0.06 0.034 0022 0.010 0.03 0.011 0.048  0.14 013  0.085
16 104 0.007 0.056 0.004 0.06 0.034 0022 0.010 0.03 0.011 0.049 0.14 013  0.087
17 111 0.007 0.057 0.004 0.07 0037 0024 0.011 0.03 0.012 0052 0.15 013  0.131
18 118 0.007 0.058 0.004 0.08 0.025 0011 0.03 0.012 0.054 0.15 013 0.155
19 125 0.007 0059 0.004 0.08 0.026  0.011 0.03 0.013 0.056 0.16 014 0.174
20 132 0.007 0060 0.005 0.09 0.026 0.011 0.03 0.013 0.058 0.7 014  0.192
21 139 0007 0061 0.005 0.09 0.027 0011 0.03 0.013 0.059  0.17 014  0.207
22 146 0007 0062 0.005 0.10 0.027 001 0.03 0.014 0.061 0.18 014  0.224
23 153 0.007 0.063 0.005 0.10 0.028  0.011 0.03 0.014 0.062 0.19 014  0.237
24 161 0.007 0.064 0.005 0.1 0.028  0.011 0.03 0.014 0.064 0.19 014  0.247
25 167 0.007 0.065 0.005 0N 0.029 0.011 0.04 0.015 0.065 0.20 014  0.259
26 174 0.007 0.067 0.005 0.12 0.029 0.0M1 0.04 0.015 0067 0.21 015  0.271
27 181 0.007 0.068 0.005 0.12 0.030 0.011 0.04 0.015 0.068 0.22 015  0.281
28 188 0.007 0.069 0.005 0.12 0.030 0011 0.04 0.015 0.070 0.23 015 0.288
29 195 0.007 0.071 0.006 0.13 0.030 0011 0.04 0.016 0.071 024 015 0.294
30 202 0.007 0.072 0.006 013 0.031 0.012 0.04 0.016 0072 0.24 015  0.298
31 209 0.007 0074 0.006 014 0.031 0.012 0.04 0.016 0074 025 015  0.302
32 217 0007 0.076 0.006 0.14 0.031 0.012 0.04 0.016 0075 0.27 015 0.305
33 223 0.007 0077 0.006 0.15 0.031 0.012 0.04 0.016 0.077 0.28 015  0.306
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Upper Mole Lake Waste Rock Master Composite

Appendix 4.4 Table 6

Metal Extraction Rates

Test: Leached under wet/dry alternating cycles
Water Sample: Bottom seepage

1 0 )

2 8 045 0.0071 0.001 0.39 0.0004 0.005 0.65 055 0.011 0.0016 ‘052 0.0004 1.16 0.005
3 15 0.40 0.0062 0.001 0.42 0.0004 0.005 0.58 0.54 0.010 0.0016 0.51 0.0004 1.10 0.004
4 2 031 0.0047 0.001 0.37 0.0003 0.004 0.45 0.46 0.008 0.0013 043 0.0003 0.89 0.003
5 27 0.28 0.0039 0.001 042 0.0003 0.003 0.40 047 0.007 0.0014 0.43 0.0003 0.86 0.003
[} 34 0.28 0.0033 0.001 0.54 0.0003 0.003 0.41 055 0.008 0.0015 0.48 0.0003 0.87 0.003
7 41 0.2 0.0019 0.001 0.55 0.0002 0.003 0.32 051 0.006 0.0013 0.43 0.0003 0.68 0.002
8 48 0.2 0.0010 0.001 0.58 0.0002 0.002 0.32 052 0.006 0.0012 0.40 0.0003 0.54 0.002
9 55 028 0.0008 0.001 0.65 0.0002 0.003 0.40 0.59 0.008 0.0011 0.41 0.0003 0.50 0.003
10 63 0.30 0.0008 0.001 0.62 0.0002 0.003 0.43 057 0.008 0.37 0.0003 0.40 0.004
1 70 0.31 0.0006 0.001 0.55 0.0002 0.003 0.44 0.52 0.008 0.30 0.0002 027 0.006
12 76 032 0.0006 0.001 059 0.0002 0.003 0.46 054 0.009 0.30 0.0002 025 0.009
13 84 0.29 0.0004 0.001 057 0.0002 0.003 0.41 0.50 0.009 027 0.0002 021 0.013
14 90 025 0.0004 0.001 0.58 0.0002 0.003 0.36 0.48 0.008 0.26 0.0002 0.19 0.018
15 97 0.2 0.0004 0.001 0.64 0.0002 0.003 032 0.49 0.009 027 0.0002 0.19 0.025
16 104 0.16 0.0003 0.001 0.52 0.0002 0.002 023 0.38 0.007 0.21 0.0002 0.15 0.023
17 11 0.13 0.0004 0.001 0.65 0.0002 0.002 0.19 0.43 0.008 024 0.0002 0.16 0.036
18 118 0.10 0.0004 0.001 0.69 0.002 0.15 043 0.008 0.24 0.0002 0.16 0.041
19 125 0.07 0.0004 0.001 0.68 0.002 0.1 0.40 0.007 023 0.0002 0.15 0.042
20 132 0.05 0.0004 0.001 0.65 0.002 0.08 0.37 0.006 0.21 0.0002 0.13 0.041
21 139 0.05 0.0004 0.001 075 0.002 0.08 0.42 0.007 0.24 0.0002 0.15 0.045
22 146 0.04 0.0004 0.001 0.63 0.002 0.07 0.35 0.006 0.20 0.0002 0.12 0.035
23 153 0.04 0.0004 0.000 0.60 0.002 0.06 0.33 0.005 0.18 0.0002 0.1 0.031
24 161 0.03 0.0004 0.000 0.56 0.001 0.05 0.30 0.004 0.17 0.0002 0.10 0.027
25 167 0.03 0.0004 0.000 058 0.001 0.05 0.31 0.004 0.17 0.0002 0.10 0.025
26 174 0.03 0.0005 0.000 0.62 0.001 0.05 0.32 0.004 0.18 0.0002 0.10 0.025
27 181 0.03 0.0005 0.000 0.61 0.001 0.04 0.32 0.004 0.17 0.0002 0.10 0.022
28 188 0.02 0.0005 0.000 0.62 0.001 0.04 0.32 0.003 0.17 0.0002 0.10 0.020
29 195 0.02 0.0006 0.000 0.66 0.001 0.03 033 0.003 0.18 0.0003 0.10 0.018
30 202 0.02 0.0005 0.000 0.62 0.001 0.03 0.31 0.003 0.16 0.0003 0.09 0.015
31 209 0.02 0.0006 0.000 0.61 0.001 0.02 0.29 0.002 0.15 0.0003 0.08 0.012
32 217 0.01 0.0006 0.000 0.63 0.001 0.02 0.30 0.002 0.15 0.0003 0.08 0.009
33 223 0.01 0.0006 0.000 0.65 0.000 0.01 0.30 0.001 0.16 0.0003 0.08 0.007
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Test: Leached under wet/dry alternating cycles

Water Sample:  Bottom seepage

Appendix 4.4 Table 7

Oxidation and Neutralization Results

Upper Mole Lake Waste Rock Master Composite

1 0 2 0.08 0.025 0.016 0.041 2.30 6 0.01
2 8 4 0.14 145 0.017 0.011 0.026 213 9 3.23 0.02
3 15 6 019 1.47 0.015 0.011 0022 217 13 3.28 0.03
4 22 6 0.21 1.25 0008 0.007 0.011 220 15 2.81 0.03
5 27 7 0.25 131 0.012 0.011 0.015 2.24 17 297 0.04
6 34 10 032 147 0.022 0.025 0.035 272 23 3.59 0.05
7 41 10 034 133 0.008 0.011 0.016 335 26 3.48 0.05
8 48 1 0.37 1.21 0.009 0.015 0.024 420 30 3.62 0.06
9 55 12 0.40 1.19 0.007 0.015 0.024 544 34 4.06 0.07
10 63 13 0.42 1.01 0.007 0.014 0.022 478 37 391 0.08
1 70 14 0.45 0.78 0.009 0.016 0.024 424 M 3.52 0.09
12 76 14 0.48 0.80 0.008 0.013 0.018 3.79 44 372 0.09
13 84 15 0.51 0.79 0.010 0.015 0.018 3.42 48 3.49 0.10
14 90 16 0.54 0.86 0.010 0.014 0.017 3.10 51 343 0.11
15 97 18 0.59 1.02 0.014 0.019 0.021 2.83 55 3.62 01
16 104 18 059 0.86 0.002 0.002 0.002 2.59 55 2.88 0.12
17 111 20 067 117 0.026 0.031 0.030 239 61 3.39 0.13
18 118 22 072 128 0014 0017 0016 2.47 65 3.49 0.13
19 125 23 075 128 0012 0015 0014 256 68 3.37 0.14
20 132 24 079 122 0.011 0015 0014 2.65 71 3.15 0.15
21 139 25 082 137 0.009 0.014 0.012 276 73 3.60 0.15
22 146 26 086 109 0011 0017 0015 2.88 76 3.01 0.16
23 153 27 088 1.00 0.009 0.014 0.012 3.02 79 2.87 0.16
24 161 27 0.91 0.89 0.007 0.012 0.011 3.17 81 2.65 0.17
25 167 28 0.93 0.86 0.008 0.015 0.013 3.35 84 271 0.18
26 174 29 0.96 0.87 0.010 0.019 0.016 3.55 88 2.89 0.18
27 181 30 0.99 0.81 0.008 0.016 0.013 3.78 91 2.83 0.19
28 188 30 1.01 0.77 0.007 0.015 0.012 4.05 93 2.85 0.19
29 195 31 1.03 0.77 0.006 0.014 0.012 437 96 3.00 0.20
30 202 31 1.05 0.67 0.005 0.013 0.010 476 98 2.81 0.20
31 209 32 1.06 0.60 0.006 0.018 0.014 524 101 274 021
32 217 33 108 056 0006 0021 0016 584 105 2.80 022
33 223 33 110 052 0004 0015 0011 6.63 108 2.87 0.22
* Rates of sulfate production and NP depletion are 5-week moving averages
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Appendix 4.5

Lower Mole Lake Waste Rock Master Composite
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Appendix 4.5 Table 1

Sample Characterization
Lower Mole Lake Waste Rock Master Composite

Aluminu Al 68300 Paste p

Antimony Sb 30 S (Total) (%) 0.34
Arsenic As 61 S04 (%) NA
Barium Ba 290 S (sulfide) (%) : 0.27
Beryllium Be <1 AP (kg CaCO3/tonne) 8.4
Bismuth Bi <50 NP (kg CaCO3/tonne) 46.0
Cadmium Cd 8 CO2 (%) NA
Calcium Ca 9900 CO3 NP (kg CaCOg3/tonne) NA
Carbon C 4400 Net NP (kg CaCO3/tonne) 37.6
Chromium Cr 9 NP/AP 5.5
Cobalt Co 28

Copper Cu 330 Note: NA = not analyzed

Gallium Ga 13

Iron Fe 70400

Lead Pb 180 [Sample Mass (kg) [ 7773 |
Lithium Li NA

Magnesium Mg 28700

Manganese Mn 1300

Mercury Hg <0.3

Molybdenum Mo <20

Nickel Ni 10

Phosphorus P NA

Potassium K 11900

Selenium Se <3

Silicon Si 273000

Silver Ag 0.045

Sodium Na 7300

Strontium Sr NA

Thallium Tl <10

Tin Sn <10

Titanium Ti 620

Tungsten w NA

Vanadium \ NA

Zinc Zn 360

Sulfur S 2200
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Appendix 4.5 Table 2

Parameters Measured Weekly

Lower Mole Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles

Water Sample:  Bottom seepage
DATE. DAYS VOLUME ClpH CUALKALINITY: ACHEY . SULEATE

© - mgt) (mglL) gty

25-Oct 1 0 5.690 72 595 120 115 8
2-Nov 2 8 4655 67 431 91 81 13
9-Nov 3 15 4700 61 342 89 69 17
16-Nov 4 22 4780 74 294 75 58 21
21-Nov 5 27 4.360 6.8 286 76 46 24
28-Nov 6 34 5.300 75 227 75 4 26
5-Dec 7 41 3.795 7.6 206 76 36 28
12-Dec 8 48 4.840 77 224 77 30 30
19-Dec 9 55 3.730 7.9 323 79 25 31
27-Dec 10 63 4320 80 23 83 25 33
3.Jan 1 70 4840 81 226 81 25 34
g-Jan 12 76 3880 83 191 75 25 35
17-Jan 13 84 3950 83 195 71 25 37
23-Jan 14 90 4100 83 197 73 25 38
30-Jan 15 97 5290 84 199 76 25 40
6-Feb 16 104 0500 83 214 70 25 40
13-Feb 17 1M1 8500 82 213 72 25 43
20-Feb 18 118 5580 83 194 73 25 44
27-Feb 19 125 3.940 8.4 196 73 24 46
6-Mar 20 132 5.460 83 198 72 24 47
13-Mar 21 139 4530 8.2 180 76 23 49
20-Mar 22 146 4510 8.1 188 68 23 50
27-Mar 23 153 4.540 8.3 206 71 22 51
4-Apr 24 161 4620 8.2 188 66 22 53
10-Apr 25 167 5 490 82 204 64 22 54
17-Apr 26 174 4140 82 217 62 21 55
24-Apr 27 181 4720 82 188 63 21 56
1-May 28 188 5 000 82 180 74 20 58
8-May 29 195 4540 81 177 62 20 59
15-May 30 202 5040 81 175 64 19 60
22-May 31 209 3580 82 167 64 19 61
30-May 32 217 5100 81 167 62 18 62
5-Jun 33 223 3790 7.8 164 61 18 63
12-Jun 34 230 4.280 81 149 60
19-Jun 35 237 4.300 83 175 60
26-Jun 36 244 4.160 8.2 166 62
3-Jul 37 251 3.680 8.1 167
10-Jul 38 258 4.860 8.1 167
17-Jul 39 265 0.000
24-Jul 40 272 7750 79 172
31-Jul 41 279 4060 81 175
7-Aug 42 286 4180 80 166
14-Aug 43 293 4800 81 168
21-Aug 44 300 4480 80 168
30-Aug as 309 4840 80 164
5-Sep 46 315 4040 81 172 55
11-Sep 47 321 4220 80 179 58
18-Sep 48 328 3.690 8.0 192 52
25-Sep 49 335 4.420 79 170 52
2-Oct 50 342 4.440 77 166 56
9-Oct 51 349 4.280 75 165 53
16-Oct 52 356 3.740 75 159
23-Oct 53 363 4160 75 163
30-Oct 54 370 4.280 76 170
6-Nov 55 377 4600 74 163

* Measured values of sulfate shown in bold
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Appendix 4.5 Table 3

Leachate Analysis
Lower Mole Lake Waste Rock Master Composite

Test: Leached under wet/dry alternating cycles
Water Sample:  Bottom seepage

1 0 4.90 0.110 0.017 26.0 0.110 79 20.0 0.240 0.0003 0.034 16.6 0.011 57.0 0.140
2 8 12.0 0.095 0.022 21.0 2.000 20.0 21.0 0.400 < 0.0002 0.024 13.40 0.009 36.0 0.200
3 15 8.53 0.075 0.018 193 1.346 14.27 18.0 0.307 0.0002 0.023 12.00 0.008 2717 0.148
4 22 5.07 0.055 0.013 177 0.691 853 15.0 0.213 0.0002 0.021 10.60 0.007 193 0.097
5 27 1.60 0.035 0.009 16.0 0.037 28 12.0 0.120 < 0.0002 < 0.020 9.20 0.006 11.0 0.045
6 34 175 0.034 0.009 16.3 0.038 285 1S 0.125 0.0003 0.020 8.65 0.006 9.38 0.050
7 41 1.90 0.034 0.009 16.5 0.040 310 110 0.130 0.0004 0.020 8.10 0.006 775 0.055
8 48 205 0.033 0.008 16.8 0.041 3.25 10.5 0.135 0.0004 0.020 75 . 0005 6.13 0.080
9 ES) 220 0.028 0.008 17.0 0.042 34 10.0 0.140 0.0005 < 0.020 700 < 0.005 4.50 0.065
10 63 208 0.028 0.008 171 0.039 3.16 9.8 0.140 0.0005 0.020 6.75 0.005 426 0.065
17 70 185 0.027 0.008 173 0.037 293 8.7 0.140 0.0004 0.020 6.50 0.005 4.03 0.065
12 76 1.83 0.027 0.008 17.4 0.034 269 9.5 0.140 0.0004 0.020 6.25 0.005 3.79 0.064
13 84 1.70 0.026 0.008 175 0.032 245 93 0.140 0.0004 0.020 6.00 0.005 3.55 0.064
14 20 1.58 0.026 0.007 176 0.029 221 9.1 0.140 0.0003 0.020 5.75 0.005 3.31 0.064
15 97 1.45 0.025 0.007 178 0.026 1.8 9.0 0.140 0.0003 0.020 5.50 0.005 3.08 0.064
16 104 133 0.025 0.007 179 0.024 174 8.8 0.140 0.0002 0.020 526 0.005 284 0.063
17 m 1.20 0.024 0.007 18.0 0.021 1.50 8.6 0.140 < 00002 < 0.020 500 < 0.005 2.60 0.063
18 118 1.14 0.024 0.007 18.2 0.020 1.42 8.5 0133 0.0002 483 0.005 253 0.060
19 125 1.07 0.025 0.007 18.4 0.020 1.34 84 0.126 0.0002 465 0.005 246 0.058
20 132 1.01 0.025 0.007 18.6 0.019 125 8.2 0.120 0.0002 4.48 0.005 239 0.055
21 139 0.95 0.025 0.007 18.8 0.019 117 8.1 0.113 0.0002 4.30 0.005 233 0.052
22 146 0.88 0.026 0.006 18.9 0.018 1.09 8.0 0.106 0.0002 413 0.005 226 0.050
23 153 0.82 0.026 0.006 191 0.017 1.01 79 0.099 0.0002 395 0.005 219 0.047
24 161 076 0.026 0.006 19.3 0.017 093 77 0.092 0.0002 378 0.005 212 0.044
25 167 0.70 0.027 0.006 195 0.016 0.85 76 0.086 0.0002 3.60 0.005 205 0.042
26 174 063 0.027 0.006 197 0.015 0.76 75 0.079 0.0002 3.43 0.005 1.98 0.039
27 181 0.57 0.027 0.006 19.9 0.015 0.68 74 0.072 0.0002 325 0.005 1.91 0.036
28 188 0.51 0.027 0.006 20.1 0.014 0.60 72 0.065 0.0002 3.08 0.005 1.84 0.033
29 185 0.44 0.028 0.006 203 0.014 0.52 71 0.058 0.0002 290 0.005 1.78 0.031
30 202 0.38 0.028 0.005 204 0.013 0.44 7.0 0.051 0.0002 273 0.005 171 0.028
3 209 032 0.028 0.005 206 0.012 035 6.9 0.045 0.0002 255 0.005 1.64 0.025
32 217 0.25 0.029 0.005 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>