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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 
Report 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, | | . 

Slap 
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, 1994a & 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 area (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 II) will be used for interior embankments and 

grading layers within the contained TMA. Approximately 50 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 contirm 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 atfect the kinetic tests by decreasing oxidation effects and 

increasing the time before which low pH conditions may occur in the waste rock and tailings. 

A S900 
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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 IT). 

° 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. 

I 
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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. 

ne 
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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 Cote 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 
Cété 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 Lakefield 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 la. 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. 

ee 
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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,) * 100.1 (molecular weight of Cat03) = 3.48% 

44 (molecular weight of CO,) , 

Therefore, the NP value based on CO, analysis = 3.48% * _ 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. 

NNO eS 
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Table 1 

1995 ABA and Bulk Chemical Data for the Tailings Composites 

ABA Data 

S Ss CO, NP NP-CO, AP SAP Net NP NP NP  NP-CO, Paste 
Composite % % % kg/tonne kg/tonne’- kg/tonne’_ kg/tonne _ kg/tonne AP SAP SAP pH , 

Fine 30.3 24.0 1.76 35 40 947 750 912 0.04 0.05 0.05 6.61 
Tailings 

Fine 
eg 31.1 30.0 1.3 26 30 972 938 -946 0.03 0.03 0.03 6.3 

Tailings 

Coarse 296 28.2 1.58 29 36 925 881 -896 0.03 0.03 0.04 5.59 | 
Tailings 

Coarse, 28.4284 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 mg/kg = mg/kg. mg/kg mg/ke—s mg/kg mg/kg mg/kg” mg/kg. —somg/kg) so mg/kg) =e mg/kg” = mg/kg mg/kg” —s mg/kg =e mg/kg—s mg/kg. =—s mg/kg” mg/kg——s mg/kg —s mg/kg —s mg/kg—s mgkg—s mg/kg % 

Tailings 18,900 3,300 41 <SS 7,260 87 95 <2.2 575 301,000 30 4675 11,600 570 <5.5 933 <2.2 135 975 28 <22 <1] 6830 = ‘1.76 

lance 19.700 2950 42 <5S 7.280 56 91 <2.2 538 294000 25 4950 11,900 575 <5.5 998 <2.2 129 930 28 <22. <I1_ = 6.000_— ‘1.58 

'Results from Lakefield Research, Lakefield, Ontario. Prepared by: JET 

"Results fron’. 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 

leached83 Xunduternating 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 trom 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. 

a 
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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 

NN 

Volume 

Exposed Leachate 

Sample Volume = Surface Area Porosity’ Pore Volume Extracted? Pore Volumes 

Composite (cm?) (cm’) (%) (cm’) (mL) Leached 
—__ Composite ee) NN 

Skunk Lake 58,400 1.640 42 24,500 245,000 10 
Master 

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 43,800 1,640 33 14,500 245,000 17 
High [S] 

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 

a 
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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 

eee 

Sample Exposed Volume Leachate 
Volume Surface Area Porosity* Pore Volume Extracted? Pore Volumes 

Composite (cm*) (cm?) (%) (cm?) (mL) Leached 
——oIEe=zgaQjRaleEeSGaSS=eeo_o—o—e—_e_—oeeuo—oe—ee—e—e_—o———=—=—=={alqa=a"={a=aqna"—={[an]|==—==—=—=—==—=_—————<—KK—KX—_—s——<—$$_$$_$_—$—_——_—s———_—_—_—_— 

 ————— — ________ 

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 49 409 1,800 46 8.920 245,000 7 Tailings 

Backfill Coarse Tailings? 8,070 611 70 5,650 56,800 10 

Backfill Cemented Coarse 38,900 611 80 31,100 61,800 2.0 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 
eee 

'‘Leached under saturated, followed by alternating W/D, conditions. 
*Leached under alternating W/D conditions. 
3Leached 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 flux; 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. | 

An SC 0 
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Table 4 

Summary of Kinetic Leaching Test Data for TMA Tailings 

ae 

Depletion Depletion Rate 
% m eek 

Tailings S NP S NP pH (mg/L as CaCQ;) Water Quality Extraction 
eee 

Whole 0.4 16.0 102 138 6.9 51 Elevated Mn 17% Mn, 
and Zn others low 

Fine 0.9 6.9 185 91 3.7 15 Elevated Mn 8% Mn, Zn, 

and Zn others low 
a 

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’ 

NP depleted to date = 0.16 * 28.3 kg/tonne « 1,000,000 mg/kg = 4,528 mg/kg 
1,000 kg/tonne 

‘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. 

cS 
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50% percent of the NP of the tailings = 0.5_* 28.3 ke/tonne , 4 990,000 mg/kg = 14,150 mg/kg 
1,000 kg/tonne 

. . wy: 14,150 - 4,528) mg/kg 1 year 

Therefore, time to 50% depletion in whole tailings = (14,100 = 4,020) MeIke x — 2 = 1.34 years 

, 2 ee 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 been concluded that both tailings samples are | 

potentially strongly acid generating in the long term, 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 conducted 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) 

a 

Depletion Depletion Rate Alkaliai 

% k nity 

__%)_tskeiveei) (mg/L as Metals 

Tailings S NP S NP pH CaCQ,) Water Quality Extraction 

Whole 0.4 13.0 91 97 6.4 20 Elevated Mn, Zn 5% Mn, 

and Pb others low 

Lime- 0.03 2.2 18 44 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 

ni 099989 
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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 

I 

| Depletion Depletion Rate Alkalin; 

% m eek inity 

| __ (%) _(me/kg/week) 
(mg/L as 

Metals 

Tailings S NP S NP pH CaCQ,) Water Quality Extraction 

Whole 04 10.5 30.9 37.6 6.4 63 Elevated Mn and Low 

Zn 

Coarse 0.5 14.6 20.7 25.9 6.8 90 Elevated Mn and Low 

Zn 

Cemented 0.4 9.4 41.5 44.1 8.4 6 low concentrations Very low 

Whole 
of metals 

Cemented 0.5 4.8 10.0 20.2 10.8 320 low concentrations Very Low 

Core 
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 
a 

Depletion Depletion Rate Alkalinit 
% mg/kg/week nity 

High-Sulfur __%)_tmekpiwee’) (mg/L as Metals 
Composite S NP S NP pH CaCQ;) Water Quality Extraction 

ec nee nnn nn en nn 

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

Rice Lake 1.4 7.8 0.4 2.6 8.1 70 low concentrations very low 
of metals 

Upper Mole 1.1 0.2 0.5 2.9 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 

a ee 

| Depletion Depletion Rate Alkalinit 

% m eek nity 
High-Sulfur _) _—(mekemwee’) (mg/L as Metals 

Composite S NP S NP pH CaCO) Water Quality Extraction 

Skunk Lake 03 39 124 140 73 17 Elevated Mn Low 
and Zn 

Rice Lake 0.9 97.2 388 143 2.7 450 C Elevated Low 
oncentrations 

Upper Mole Elevated 
Lake 0.6 11.4 24.7 23.7 2.9 62 Concentrations Low 

Lower Mole Elevated 
Lake 2.2 12.3 68.6 65.4 3. 140 Concentrations Low 

KG 

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. 

ne 
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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). 

a 
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| Appendix 1 

Data Regarding Samples Used in the Waste Characterization Studies to 
Determine ABA and WRC Values 

Appendix 1.7 Explanation of ABA Units . | 

Appendix 1.2 Lakefield Research 1994 ABA Data : , 

Appendix 1.3 Summary of 1994 ABA Determinations and WRC Values for the 

Initial Investigation 

Appendix 1.4 Chemex 1995 ABA Data and Lakefield Research 1995 ABA Data 

Appendix 1.5 Skunk Lake Formation 1995 ABA Determinations 

Appendix 1.6 | ‘Rice Lake Formation 1995 ABA Determinations 

Appendix 1.7 Upper Mole Lake Formation 1995 ABA Determinations 

Appendix 1.8 Lower Mole Lake Formation 1995 ABA Determinations 
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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 
ho 

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 H98: 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 Lakefield, August 30, 1994 

7 N. Brown St., 3rd Flr. | 

Rhinelander, WI, 54501-3161 - U.S.A. Date Rec. : August 30, 1994 
LR. Ref. : JUN7302.C94 

Attn : K. W. Collison 
Reference : --- 

F : (715)365-1457 
Project : 9446241 

CERTIFICATE OF ANALYSIS 

No. Sample ID Cc N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA s S= Paste pH 

| HCL mi added mL consumed * * * % a units 

ggg 

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 

* 2 H9 139-140 1.0499 0.0934 40 37.10 1.049 2.449 53.4 -50.95 0.05 1.71 1.71 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 9.11 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 16 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 20 707-708 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 W231492.5-1495.5 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 

a 
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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 JUN7302.C94 

No. Sample ID C N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA S $= Paste pH 

HCL mi 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 2.90 103.3 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 44 555-556 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 

oO 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 W773 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 H73 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 74 570-571 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 92 725-726 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 98 556-557 1.0485 0.0934 40 36.05 2.202 5.142 0.63 4.51 8.16 0.02 0.02 B.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 

eee ee 
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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 

JUN7302.C94 

No. Sample ID C N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA Ss S= Paste pH 

HCL mi added ml consumed * * * a % 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 W128 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 11.2 10.4 7.19 

42 131 579-579.5 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 

44 131 1207-1208 0.9270 0.5099 40 40.60 2.564 30.1 197.5 - 167.40 0.15 6.32 6.32 8.32 

45 131 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 

4 47 W131 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 

48 131 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 

49 132 1133-1133.5 0.9270 0.5099 40 39.90 3.013 38.4 337.5 -299.10 0.11 10.8 10.8 7.32 

S50 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 

S51 133 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 1.07 

54 140 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 -31.71 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 11.5 13.2 0.03 0.03 8.78 

a 
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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 

JUN7302.C94 

No. Sample ID C N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA Ss S= Paste pH 

HCL mL added mi consumed * * * 4 a 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 — 0.65 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 2.571 39.7 -37.12 0.06 1.27 1.21 6.85 

68 H155 492-493 1.0490 0.0934 40 36.50 1.711 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 

coO)8=— 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 

72 155 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 =H15S 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 5.29 5.25 8.03 

78 W155 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 16.7 54.7 22.0 1.40 1.75 1.75 8.32 

82 H155 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 §.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.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO 

Phone : 705-652-2000 - FAX : 705-652-6365 
’ JUN7302.C94 

No. Sample ID Cc N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA s S= Paste pH 

HCL mL added mi consumed * * * % % units 

85 H159 1767-1768 0.9335 0.5099 80 76.70 8.401 107.1 9.69 97.4 11.1 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 26.35. 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 7 

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 8.71 

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 

o 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 57.0 116.6 -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 — §.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 8.11 

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 

104 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 

107 132 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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A Division of Falconbridge Limited 

P.O. 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 Ss S= Paste pH 

HCL ml added mL consumed * * * * 4 units 

108 143 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 

109 155 627-628 1.0490 0.0934 40 36.32 1.900 4.437 0.31 4.44 14.3 0.01 0.01 7.03 

110 155 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 

112 251 1142-1142.5 1.0490 0.0934 40 31.10 7.316 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) | 

ml acid consumed = (mL acid added) - (mL base added x C) 

*NP (Neutralization Potential) 
- (mL acid consumed) x (25) x (N of acid) 

*’ A(Maximum Potential Acidity) 

= % Sulphur x 31.25 
| 

*CNNP (Common Net Neutralization Potential) 

= NP-MPA 

*Results expresses as tonnes CacO3 eq/1000 tonnes material 

kx 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 <0.0l a value of 0.01 were used in the Z 

NP/MPA calculation | 

~ 
Dave Hevenor | 

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.) 

MLD2\93C049\GBAPP\8765\1 0000 13



_ 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 +2 to +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 

+2 to +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 % % kg/tonne kg/tonne kg/tonne AP Value* 

DDH 9 DDH 9 

DDH 9 DDH 9 

DDH 9 DDH 9 
300-400 339-340 0.02 0.02 4.2 0.6 3.6 7.0 6 

DDH 9 DDH 9 
300-400 380-381 0.01 0.01 15.4 0.3 15.1 51.3 12 

DDH 44 DDH 44 
310-340 329-330 0.05 0.04 3.8 1.6 2.2 2.4 14 

DDH 44 DDH 44 
530-560) 555-556 0.02 0.02 2.6 0.6 2.0 4.3 12 

DDH 74 DDH 74 

DDH 98 DDH 98 
525-560 556-557 0.02 0.02 5-1 0.6 4.5 8.5 12 

DDH 142 DDH 142 
700-800 14-715 0.01 0.01 3.1 0.3 2.8 10.3 10 

DDH 142 DDH 142 
700-800 791-793 3.94 3.94 8.6 123 -114 0.1 30 

DDH 144 DDH 144 
660-750) 979-793 0.32 0.31 238 9.1 229 26.2 -4 

DDH 155 DDH 155 
125-150 130-131 0.02 0.02 7.6 0.6 7.0 12.7 12 

DDH 155 DDH 155 
980-308 305-306 0.06 0.06 6.8 1.9 4.9 3.6 12 

DDH 155 DDH 155 
335-350 349-350 1.27 1.21 2.6 39.7 -37.1 0.1 10 

DDH 155 DDH 155 
490-5 10 492-493 0.01 0.01 4.0 0.3 3.7 13.3 10 

DDH 155 DDH 155 
615-635 627-628 0.01 0.01 4.4 0.3 4.1 14.7 10 

DDH 155 DDH 155 
5. 3 . . 935-760) 756-757 0.01 0.01 5.0 0 4.7 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 

a | 
ABA/WRC 

Main Evaluated S S* NP AP Net NP NP WRC 

Interval Interval % %o kg/tonne kg/tonne kg/tonne AP Value* 

3300.2380 9905.9396 0.03 0.02 53.8 0.9 29 598 10 

oor 4 oo oe. On 2.80 2.44 23.3 87.5 42 03 17 

o30. 1059 Sydore, «82032 12.7 10.0 2.7 13 20 

e010 ope. 1000 0.10 0.10 6.7 3.1 3.6 2.2 6 

o40-1170 apt ha 0.03 0.03 13.5 0.9 12.6 15.0 14 

ted 1080 ie34 183s 0.02 0.02 45.5 0.6 44.9 758 9 

Sos oo pone , <U.01 — <0.01 4.6 0.3 4.3 15.3 9 

300.850 edt eas 0.01 0.01 8.3 03 8.0 27.7 14 

5300. 2500 eset 7369 0.47 0.43 32.1 14.7 17.4 2.2 22 

OOD Mat S12 6.7 38.4 31.7 0.2 14 

Monts Ta T190 0.03 0.03 12.4 0.9 11.5 13.8 14 

Gols 03.802. 0.22 0.22 16.7 6.9 9.8 2.4 10 

000 tong ae toes 0.01 0.01 1.4 03 7 24.7 10 

ies iro 104-tiee 0.01 0.01 17.5 03 17.2 58.3 10 

by WDNR? Pet bee 0.49 0.49 24.2 15.3 8.9 1.6 g 

Tago hep aa) Las 0.03 0.02 15.4 0.9 14.5 17.1 10 

aon tsng Pog ig 020.02 35.5 0.6 34.9 59.2 10 

MLD2\93C049\GBAPP\8887\10000 16



_ Appendix 1.3 Table 2 (Continued) | 

a EE EIEEEEEEEEEEEEEE 

ABA/WRC 

Main Evaluated S S* NP AP Net NP NP WRC 

Interval Interval % % kg/tonne kg/tonne kg/tonne AP Value* 
EEE. Ee 

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 30.3 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 22.0 1.4 14 

1940-1960 1962-1963 

DDH 155 DDH 155 0.07 0.07 16.5 2.2 14.3 7.5 10 

2080-2105 2089-2090 

DDH 155 DDH 155 V.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 3.5 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 a 

*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 

ce 
ABA/WRC 

Main Evaluated S s? NP AP Net NP NP WRC 
Interval Interval %o %o kg/tonne kg/tonne kg/tonne | AP Value* 

a40-180 ae a6 013° 0.12 41.3 4.1 37.2 10.1 14 

500.750 son 108 3.24 2.73 45.1 101 55.9 04 14 

50 1250 oon te58 0.01 0.01 165 0.3 165 550 6 

1600 1 oo hea ole 0.36 0.36 24.8 11.3 13.5 2.2 14 

4001 Ao 50.1407 0.10 0.10 82.7 3.1 19.6 26.7 16 

DDH 23 DDH 23 - - - - - - 5 
1500-1600 1549-1550 

3970-9580 4 repay 0.08 0.08 106 2.5 104 42.4 12 

360.2500 yet D485 0.19 0.19 57.3 5.9 51.4 9.7 10 

310.2920 382056 1.33 0.94 69.1 41.6 27.5 17 12 

600.890 eer gee 0.02 0.02 17.2 0.6 16.6 28.7 16 

740.1770 76 1768 0.04 0.04 10.4 1.2 9.2 8.7 i 

e020 3009 2010 0.80 0.80 110 25.0 85.0 4.4 16 

sO) a0 93905.9905 2.04 2.04 85.1 63.8 21.3 13 11 

O40 200 oq ion 0.03 0.03 26.0 0.9 25.1 28.9 14 

S004 oo e401 Sep 0.70 0.70 17.0 21.9 4.9 0.8 16 

‘B00.840 eae aay 0.14 0.14 299 4.4 295 68.0 14 | 

4008, 949.050 3.79 3.79 9.2 116 107 0.1 10 

S007 5 OL 2.95 2.95 4.2 90.3 86.1 0.05 16 
T0080 
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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* One _ Sonne ME 

F078. Daa 736 0.04 0.03 8.7 1.2 7.5 73 14 

ogy 1330 1304 1305 0.39 0.37 48.4 12.2 36.2 4.0 16 

7100 D1o0 Dts 2.26 2.26 52.9 10.6 17.7 0.7 16 

00. >t 68 1129 0.01 0.01 17.7 03 17.4 59.0 12 

eG b>] On bog 6.32 6.32 30.1 198 168 0.2 14 

DOL ate pat bag 308.27 10.1 109 -98.9 0.1 19 

ot ate Iron agg ORDSS«CRD 12.4 6.9 5.5 1.8 7 

ag iti nae 1487 1.51 1.35 14.2 47.2 -33.0 0.3 19 

raa6. 1803 460 1450 00.60 0.60 51.4 18.8 32.6 2.7 9 

1150. tiap ant ae 10.8 10.8 38.4 338 300 0.1 17 

130. tiao 1139-1140 0.61 0.61 49.6 18.4 31.2 2.7 14 

050, bap Ip 08 0.17 0.16 53.7 53 48.4 10.1 12 

790, tap 1907. 108 0.24 0.14 14.0 15 6.5 1.9 12 

mone Oe rot Nh 7.13 6.96 53 223 218 0.02 16 

100. lero eat 1449 0.09 0.09 49.9 2.8 47.1 17.8 6 

1500-1625 1508 1500 0.32 0.32 66.2 10.0 56.2 6.6 11 

1950, 1900 ren tee 0.31 031 107 9.7 97.3 11.0 11 

0490-2400 oat 2499 1.14 1.14 33.4 35.6 2.2 0.9 17 

a9 24s en oss 1.03 1.00 58.5 32.2 26.3 1.82 17 

vob don 3989. 2000 0.39 0.37 73.3 12.2 61.1 6.01 14 
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| Appendix 1.3 Table 3 (Continued) | 
i 

ABA/WRC 

Main Evaluated S S* NP AP Net NP NP WRC 

Interval Interval % % kg/tonne kg/tonne kg/tonne AP Value* 

a 
—_— 

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 2.02 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 0.0 0.04 10.6 1.6 9.0 6.63 12 

DDH 271 DDH 271 

*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 
a 

ABA/WRC 

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

SS eee eee ee 

DDH 21 DDH 21 
1753-1756 1754-1755 5.43 5.37 178 170 8.0 1.0 9 

DDH 23 DDH 23 
1492-1496 1492 5.14955 323 33.3 30.9 1,010 -979 0.03 25 

DDH 35 DDH 35 
9374-2376 9375-23755 29.7 29.7 144 956 -812 0.2 25 

DDH 73 DDH 73 | 
1580-1580 1581,5-1582 5.10 5.10 48.5 157 -108 0.3 17 

DDH 128 DDH 128 
9311-2313 9310-2310.5 11.2 10.4 7.2 350 -343 0.02 30 

DDH 133 DDH 133 
1297-1299 1297.5-1298 5.99 5.69 36.8 187 -150 0.2 18 

DDH 143 DDH 143 
1127-1130 1128.5-1129 7.18 7.18 18.3 224 -206 0.1 27 

DDH 159 DDH 159 
1916-1919 1917-1918 34.1 33.9 68.4 1,030 -962 0.1 32 

DDH 248 DDH 248 
909-912 910-911 4.75 4.49 3.7 148 -144 0.03 19 

DDH 249 DDH 249 
1995-1998 1996.5-1997 15.3 15.3 5.3 478 -473 0.01 27 

DDH 251 DDH 251 
1141-1143 1142-11425 8.30 8.19 15.0 259 -244 0.1 22 

*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 MINING COMPAHY “ Page Number :t | 
Chemex Labs, Inc Total Pages 

@ 5 e 74 GROWN ST. Certilicate Date: 02-OCT.9& 

Analytical Chemists ' Geuchomlets ‘ Registered Assayors NE UAROER. WISCONSIN Invoice No. , (9528949 

994 Glendale Ave . Unit 3, Sparks Y. Number. 
Navada, U.S.A. 65431 Project : Account ‘Max 
PHONE: 702-956-5995 FAX. 702-355-0179 Comments: ATTN: KEN BLACK 

| CERTIFICATE OF ANALYSIS 9528949 

PREP | PASTE s% +«+/1g% *#* 1g % CO2 % Mod. Ma | Mod Neu | Net Neu | Ratio 
SAMPLE CODE pH Sulfate | Sulfide | Total {norg Acid ** | Potent. | Poten"* | NP/MPA 

CHuC-CcT 268 6.3 0.29 293.44 28.4 1.0 989 21 -~868 1.00 

CUC-ET 268 6,3 0.05 30.04 31.1 1.3 939 26 -~913 1.900 

to 
. 

Ww 

FILE MAIN .4.77 7 
| 

Sub NAS 

Sub a 

NOTE: * HYDROCHLORIC ACID SOLUBLE SULFATE ° : 
NOTE: * UNITS = KILOGRAMS CaCO3 EQUIVALENT PER METRIC TONNE (Kg/MT) centiFication:| dey fac, Le 
NOTE: ** NITAIC ACID SOLUBLE SULFIDE



FILE PM NEST 
C | Cov 

LAKEFIELD RESEARCH co oo 
A Division of Falconbridge Limited Keywors Aaa, 
P.O. Box 4300, 185 Concession St., Lakefield, Ontario, KOL 2HO ee 

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

Crandon Mining Company Lakefield, September 7, 1995 
7 N. Brown St., 3rd Flr. 
Rhinelander, WI, 54501-3161 - U.S.A. Date Rec. : September 1, 1995 

LR. Ref. : SEP9002.R95 
Attn : K. W. Collison Reference : PO#95-0017 
Fax : (715)365-1457 Project : LR 

CERTIFICATE OF ANALYSIS 

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

HCL mL added mL consumed * * * * 4 x units 
eSSSSSSSSSSSSSSSSSSSSSSSSeSSeSSSSSSSSS 

bo | 
* 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 6 0.3 6 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 

ESSE 
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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 

I 

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 

S51 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 ODH-172 1513-1515 1.000 0.4980 40 39.35 0.7 9 < 0.3 9 30 < 0.01 < 0.01 9.18 

61 DOH-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 73-DDH 1372-1374 0.9950 0.4980 40 37.60 2.6 32 2.5 30 13 0.08 0.08 9.16 

bo 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 11 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 73 1.9 71 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 11 0.05 0.05 9.08 

101 ODH 45 2086-2088 0.9950 0.4980 40 37.80 2.4 30 0.9 29 33. =——s«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 31 0.3 31 103 =—60. 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 DDOH-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 DOH-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 

NN OS -OO—————— OorOoOoeoeaeaeaeaeoeao—™>- 
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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 Ss S= Paste pH 

HCL ml added mL consumed * * * * % 4% 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 6 12 0.02 < 0.01 8.69 

131 ODH-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 ODH-91 SL 397-447 1.000 0.4980 40 39.10 0.9 11 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 0.11 0.08 8.11. 

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 

tS 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 ODH-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 11 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 7 < 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 DOH-91 RL 583-621 1.008 0.4980 40 39.35 0.3 4 2.2 2 42.8 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 4.1 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 ODDH-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 Ss 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 8.71 

“« 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 2.9 40 17 0.08 0.08 9.25 

225 DDH-163 UML 2371-2396 0.9950 0.4980 40 34.40 5.8 l2 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 7 142.2 -135 0.1 4.55 3.79 8.00 

bo 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 11 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 71 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 9.4 117 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 11 < 0.3 11 37 < 0.01 < 0.01 8.22 

275 CMC-FT 1.0000 0.4980 40 37.25 2.8 35 946.9 “911 < 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 | 
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No. Sample ID Constant N HCL added NaOH HCL (mL) NP MPA CNNP NP/MPA Ss 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 

bo *CNNP(Common Net Neutralization Potential) 

~ = NP-MPA 

*Results expresses as tonnes CaCO3 eq/1000 tonnes material ie ne 

if / 
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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 

a 

Skunk Lake S S* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 

Core % % % kgittonne kg/tonne’ kg/tonne’ kg/tonne  kg/tonne AP SAP SAP pH 
ee ———————————— lo eeeeeeee—eeEeEeEEee 

DDH 9 
362-385 <0.01 <0.01 <0.05 5 1 0.3 0.3 4.7 17 17 3.3 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 3.3 8.69 

DDH 44 
536-575 <0.01 <0.01 <0.05 4 1 0.3 0.3 3.7 13 13 3.3 8.60 

w DDH 91 
947-274 0.01 <0.01 <0.05 4 1 0.3 0.3 3.7 13 13 3.3 8.46 

DDH 91 
307-447 0.34 0.20 <0.05 11 1 10.6 6.3 0.4 1.0 1.8 0.2 8.93 

DDH 92 
311-338 0.04 0.03 <0.05 7 1 1.3 0.9 5.7 5.4 7.8 1.1 8.32 

DDH 144 
662-688 0.04 <0.01 <0.05 4 1 1.3 0.3 2.7 3.1 13 3.3 8.20 

nO Oe EEUU EEE 

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 = 8) 0.06 0.04 0.07 8 1 2 1 6.0 17 20 3.8 8.5 

Go 0.11 0.07 0.05 6 1 4 2 6.2 22 21 3.9 0.4 
a 

Master 0.14 0.13 NA 0 NC 4.4 41 4,4 0 0 NC 8.7 
Composite 

rr A 
LL 

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

NA = not analyzed 
NC = not calculated 

Compiled by: JET 
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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 

Se 

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 

ne ee 

DDH 44 
538-540 <0.01 <0.01 <0.05 1 1 0.3 0.3 0.7 3.3 3.3 3.3 8.48 

DDH 44 
548-550 <0.01 <0.01 <0.05 3 1 0.3 0.3 2.7 10 10 3.3 8.52 

DDH 44 
557-559 <0.01 <0.01 <0.05 1 1 0.3 0.3 0.7 3.3 3.3 3.3 8.69 _ 

DDH 44 
os 566-568 <0.01 <0.01 <0.05 4 1 0.3 0.3 3.7 13 13 3.3 8.75 
bo 

DDH 44 
575-577 <0.01 <0.01 <0.05 3 1 0.3 0.3 2.7 10 10 3.3 8.85 

eee 

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 —68 3.3 8.7 

oO 1.3 1.3 4 4 0.2 eee 

DDH 44 
536-575 <0.01 <0.01 <0.05 4 1 0.3 0.3 3.7 13 13 3.3 8.6 
meee 

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 1.5 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 kgftonne  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 
327-324 0.01 <0.01 0.15 1 3 0.3 0.3 0.7 3.3 3.3 10 8.81 

DDH 92 
337-334 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 

o X (n = 3) 0.04 0.03 0.13 3 3 1.1 0.8 1.5 4.9 5.1 8 8.5 

o 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 78 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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Appendix 1.6 Table 1 

ABA Determinations of the Randomly Selected Rice Lake Formation Cores, Calculated Statistical 

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

ce 

Rice Lake S S* Co, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 

309 66> 0.11 0.08 <0.05 9 ! 3.4 2.5 5.6 2.6 3.6 0.4 8.11 

soe Lit <0.01 <0.01 0.22 21 5 0.3 03 20.7 70 70 17 8.81 

saan | <OOL— <0.01 2.64 52 60 0.3 03 51.7 173 173 200 8.09 

94.088 <0.01 <0.01 0.22 10 5 03 03 9.7 33 33 17 837 

a Ie 0.06 0.02 0.73 45 17 1.9 06 43.1 24 75 28 8.42 

soa. 1082 0.07 0.07 0.15 17 3 2.2 2.2 14.8 1d 17 1.4 8.19 

Ons  <O0L — <0.01—<0.05 5 ! 0.3 0.3 4.7 17 17 3.3 8.59 | 

oe diel 0.03 0.03 0.11 11 3 0.9 0.9 10.1 12 12 3.3 8.25 

ee nod <0.01  <0.01 —<0.05 3 1 0.3 03 2.7 10 ~=—Ss«10 3.3 8.88 

35790 <0.01 <001  <0.05 7 1 0.3 03 67 = BB 3.3 8.49 

ees 0-01 = <0.01 1.69 46 38 0.3 0.3 45.7 153 153 127 9.40 
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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 kg/tonne’ kg/tonne _ kg/tonne AP SAP SAP pH 

DDH 160 
1783-1808 0.04 <0.01 0.77 35 18 1.3 0.3 33.7 27 117 60 8.80 

DDH 160 
1971-1997 0.02 <0.01 0.55 35 13 0.6 0.3 34.4 58 117 43 9.02 

DDH 163 
1721-1747 <0.01 <0.01 0.77 32 18 0.3 0.3 31.7 107 107 60 9.25 

DDH 163 
1804-1829 0.13 0.07 2.72 55 62 4.1 2.2 50.9 13 25 28 9.36 

DDH 172 
1298-1315 0.03 <0.01 0.18 16 4 0.9 0.3 15.1 18 53 13 8.81 | 

DDH 172 
1500-1526 <0.01 <0.01 <0.05 5 1 0.3 0.3 4.7 17 17 3.3 9.32 

& 0.01 0.01 0.05 <0.01- <0.01- <0.05- 
Range 0.13 0.08 379 3-55 1-62 0.3-4.1 0.3-2.5 1.8-51.7 1.8-173 1.8-173 0.4-200 8.09-9.40 

X (n = 18) 0.04 0.03 0.61 23 14 1.1 0.8 22 43 56 34 8.7 

o 0.04 0.03 0.86 18 20 1.2 0.8 18 51 55 52 0.4 

Master 0.05 0.05 NA 30 NC 1.6 1.6 28.4 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 
I 

Rice 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 

enc OSS 

DDH 23 todi.1043 0-03 0.05 0.15 16 3 1.6 1.6 14.4 10 10 1.9 8.45 

DDH 23 roso-tos2 O24 0.24 0.40 30 9 1.5 7.5 22.5 4.0 4.0 1.2 8.65 

DDH 23 10501061 0223 0.02 0.40 25 9 0.9 0.6 24.1 28 42 15 8.58 

DDH 23 . 068.1070 00 <0.01 0.18 12 4 0.3 0.3 11.7 40 40 13 8.71 

~] 

DDH 23 , 
107.1079 «008 0.04 <0.05 10 1 1.9 1.2 8.1 5.3 8.3 0.8 8.80 

Range —0.01-0.24 ~—-<0.01-0.24 —<0.05-0.40 —- 10-30 1-9 03-75 03-75 81-241 40-40 4.0-42 08-15  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 

9 0.09 0.1 0.16 8.6 4 2.9 3.0 6.9 16 18 7.0 0.1 : 

DDH 23 042.1082 0.07 0.07 0.15 17 3 2.2 2.2 14.8 17 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 

NN 

Rice Lake S S? CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 
Core % % % kg/ttonne kg/tonne’ kg/tonne’ kgftonne  kg/tonne AP SAP SAP pH 

—————— ee —eEEE————E—~e=E—EeeEeEeEeEEEEEE=—EeEeE=EaE=EeEeEeEeE=E=E=EEE>E>EE>EEEEEEReEEe 
ee 

DDH 44 “54.756 0.02 <0.01 0.11 5 3 0.6 0.3 4.4 8.3 17 10 8.38 

DDH 44 “64.166 0.01 <0.01 0.07 6 2 0.3 0.3 5.7 20 20 6.7 7.16 

DDH 44 “94.776 0.01 <0.01 0.11 3 3 0.3 0.3 2.7 10 10 10 8.24 
a 

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 

oo X (n = 3) 0.01 <0.01 0.10 5 3 0.4 0.3 4,3 13 16 8.9 8.1 

0 0.01 0.02 2 1 0.2 1.5 6.3 5.1 1.9 0.3 
a ee 

DDH 44 159.770 <0.01 <0.01 <0.05 7 1 0.3 0.3 6.7 23 23 3.3 8.5 
a a 

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 

a 
Rice Lake S Ss? CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 

Core % % % kg/ftonne kg/tonne  kg/tonne’ kg/tonne __ kg/tonne AP SAP SAP pH 
I soda cll cc 

DDH 160 1075-1977 0.01 <0.01 0.15 9 3 0.3 0.3 8.7 30 30 10 9.03 

DDH 160 1085-1987 0.02 0.01 0.07 17 2 0.6 0.3 16.4 28 57 6.7 9.09 

DDH 160 194.1996 0.01 0.01 0.33 30 8 0.3 0.3 29.7 100 100 27 9.19 
ee 
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 

So X(n=3) 0,01 0.01 0.18 19 4 0.4 0.3 18 53 62 15 9.1 

0 0.01 0.01 0.13 11 3 0.2 | 1 41 35 11 0.1 
ee 

DDH 160 | 
971.1997 0.02 <0.01 0.55 35 13 0.6 0.3 34.4 58 117 43 9.0 
a 

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

Core % % % kgftonne kgfonne  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 3.3 9.09 

DDH 172 
1513-1515 <0.01 <0.01 <0.05 9 1 0.3 0.3 8.7 30 30 3.3 9.18 

DDH 172 
1522-1524 <0.01 <0.01 0.26 25 1 0.3 0.3 24.7 83 83 3.3 9.13. 

Range <0.05-0.26 5-25 4.7-24.7 17-83 17-83 9.09-9.18 

S X(n=3) <O.01 <0.01 0.12 13 1 03 03 13 43 43 33 9.1 

G 0.12 11 11 35 35 0.1 

DDH 172 
1500-1526 <0.01 <0.01 <0.05 5 1 0.3 0.3 4.7 17 17 3.3 9,3 

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 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 

a 
Upper Mole S S* co, NP NP-CO, AP SAP Net NP NP NP NP-CO, _— Paste 

Lake Core % % % kg/ftonne kgftonne  kg/tonne  kgdonne _ kg/tonne AP SAP SAP pH 

os 105 <0.01 <0.01 1.14 68 26 03 03 67.7 227 227 87 8.92 

955-080 <0.01 <0.01 <0.05 6 1 03 03 63 20 20 33 8.70 

(odd 1984 0.12 0.10 1.32 92 30 3.8 3.1 88.2 24 30 9.7 9.55 

096.2060 0.01 <0.01 3.78 70 86 03 03 69.7 233 233 287 8.77 

S 0. 1305 0.06 0.06 2.57 136 58 1.9 1.9 134.1 72 72 30 8.90 

ee seo <0.01" <0.01° 0.08" 14° 2" 03° 0.37 13.7 47° 47" 6.7 8.56" 

vet igs 0.03 0.02° 1.10° 38° 25° 0.9° 0.6° 37.1° 42° 63° 42° 8.68° 

at 88 0.06 <0.01 2.61 4 59 19 03 2.1 2.1 13 197 8.83 

ay, ay <0.01 <0.01 0.22 15 5 03 03 14.7 50 50 17 8.93 

aad a0 0.39 0.20 5.03 126 114 12.2 6.3 113.8 10 20 18 9.00 

90 2248 0.08 0.08 0.81 42 18 25° 2.5 30.5 17 17 12 9.25 

91 2306 0.07 0.06 2.17 72 49 2.2 1.9 69.8 33 38 26 9.40 
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Appendix 1.7 Table 1 (Continued) 

a CUE UE IEEE SSS 

Upper Mole S s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 

Lake Core % % % kg/ftonne kg/tonne’ kg/tonne’ kg/tonne _ kg/tonne AP SAP SAP pH 
aR 

DDH 163 
560-2585 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 -6to 136 1-114 0.3-12.2 0.3-6.3 134] 733 733 3.3-287 9.55 

X (n = 13) 0.07 0.05 1.63 54 37 2.1 1.4 52 61 65 57 9.0 

oO 0.10 0.06 1.53 45 35 3.2 1.8 43 79 77 87 0.3 
ONES Onn nn Udtttt ttt 

Master 0.10 0.10 NA 48 NC 3.1 3.1 44.9 15 15 NC 9.1 
Composite 
eee 

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

bAverage values for DDH 131:1161-1185 and DDH 131:1161-1186 

‘Values for DDH 131:1161-1185 
= 

DW 

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 1.7 Table 2 

Determination of ABA Variability Within the Randomly Selected Upper Mole Lake Formation Core 

DDH 46: 2026-2060, Calculated Statistical Parameters, and a Comparison With the ABA Determinations of 

DDH 46: 2026-2060 

Upper Mole S Ss? CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 

Lake Core % % % kg/tonne kgfonne  kg/tonne kg/tonne _kg/tonne AP SAP SAP pH 

DDH 46 
5028-2030 <0.01 <0.01 1.03 39 23 0.3 0.3 38.7 130 130 77 9.20 

DDH 46 
5037-2039 <0.01 <0.01 1.54 50 35 0.3 0.3 49.7 167 167 117 9.34 

DDH 46 
046-2048 0.06 0.03 0.70 39 16 1.9 0.9 37.1 20 43 18 9.24 . 

DDH 46 
p 9055-2057 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 cod 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 0.02 0.01 2.63 59 60 0.8 0.3 60 102 218 209 0.3 

DDH 46 
5026-2060 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. , 
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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 

eee 

Upper Mole S S* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 
Lake Core % % % kg/ttonne kg/tonne’ kg/tonne _ kg/tonne kg/tonne AP SAP SAP pH 

—_—_—_—_—_—_—_—_—_——OO————=S=—=*=====[=[{=—={_]__=_[=_—=—a—aeE>E>E>=>>E>E>=E=E=E=E==——l>l>l>>>>]]l>lylly)y™)™)™y™HUIHLLh]]__——_—_—{—_*—l_SS>)_—SsSTSTST—_——===——=[===========_= 
OOO 

DDH 73 
1372-1374 0.08 0.08 1.03 32 23 2.5 2.5 29.5 13 13 9.2 9.16 

DDH 73 
1381-1383 <0.01 <0.01 0.51 21 12 0.3 0.3 20.7 70 70 40 9.24 

DDH 73 
1390-1392 0.03 0.02 5.40 136 123 0.9 0.6 135.1 151 227 205 9.00. 

EEE 

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. 13-151 13-227 9.2-205  9.00-9.24 

an X (n = 3) 0.04 0.04 2.31 63 53 1.2 1.1 62 78 103 85 9.1 

oO 0.04 0.04 2.69 63 61 1.1 1.2 64 69 111 105 0.1 
eee 

DDH 73 
1370-1395 0.06 0.06 2.57 136 58 1.9 1.9 134.1 72 72 30 8.9 
eee 

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 % % % kg/tonne kg/tonne’ kgftonne’ kg/tonne’_— ikg/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 <Q.01-0.19 <0.01-0.14  0.11-2.13 9-60 3-48 0.3-5.9 0.3-4.4 3.1-54.7 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 

Go 0.10 0.08 1.14 28 25 3.1 2.4 27 27 27 8.2 0.3 

DDH 131 
1161-1185 0.03 0.02 1.10 38 25 0.9 0.6 37.1 42 63 42 8.7 

oe 

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 

nner a 

Lower Mole S Ss? co, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 

Lake Core % % % kg/ftonne kgfonne kgfonne’ kg/tonne _ kg/tonne AP SAP SAP pH 

no5-000 4.55 3.79 0.07 7 2 1422 «118.4 1385.20.05 0.06 0.02 8.00 

05-86 4.71 4.22 0.48 35 11 147.2 131.9 -112.2 0.24 0.27 0.08 7.84 

esis 0.20 0.16 2.83 56 64 63 5.0 49.7 8.9 11 13 9.08 

3095. 3006 0.34 0.33 2.02 60 46 10.6 10.3 49.4 5.7 5.8 4.5 8.87 

oo eon oy 0.04 0.03 0.40 17 9 13 0.9 15.7 13 19 10 8.99 

pat oot 0.16 0.16 1.65 57 38 5.0 5.0 52.0 11 1 7.6 8.72 

see y 00 0.03 0.03 0.48 21 11 0.9 0.9 20.1 23 23 12 8.63 

oe 0.10 0.07 3.19 71 B 3.1 2.2 67.9 23 32 33 8.67 

tome 1903 0.01 <0.01 1.54 37 35 03 03 36.7 123 123 117 8.65 

ea v00d 1.20 0.93 2.28 50 52 37.5 29.1 12.5 1.3 1.7 1.8 8.49 

5033-2060 0.01 <0.01 1.87 67 43 03 03 66.7 223 223 143 8.66 

roots, 083 0.02 0.40 29 9 09 . 06 28.1 32 48 15 8.88 
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Appendix 1.8 Table 1 (Continued) 

eS 

Lower Mole S s* CO, NP NP-CO, AP SAP Net NP NP NP NP-CO, Paste 
Lake Core % % % kg/tonne kg/tonne’ kg/tonne’ kg/tonne __ kg/tonne AP SAP SAP pH 

8S —ereoOoOoaseeeeeeeeeeeeeeeEeEeEeee 

DDH 159 
1813-1838 0.17 0.12 2.42 55 55 5.3 3.7 49.7 10 15 15 8.67 

DDH 163 
850-2971 0.88 0.88 <0.05 117 1 27.5 27.5 89.5 4.2 4.2 0.04 9.02 

DDH 165 
3297-2250 0.02 0.02 0.77 16 18 0.6 0.6 15.4 27 27 30 8.74 

DDH 176 
986-1021 <0.01 <0.01 0.18 4 4 0.3 0.3 3.7 13 13 13 7.49 

DDH 270 
5047-2073 <0.01 <0.01 3.27 11 74 0.3 0.3 10.7 37 37 247 8.22 

EEE 

Range —<0.01-4.71 <0.01-4.22 <0.05-3.27 4-117 1-74 03-1472 03-1319 "4 '° 0.05.23 006-223 002-247 7.49-9.08 
. 

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

0G 1.50 1.30 1.13 29 26 47 41 59 57 56 67 0.4 —— eee 

Master 0.34 0.27 NA 46 NC it 8 35 4.2 5.8 NC 8.8 Composite 
——— eee 

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 
i 

Lower Mole S s? co, NP NP-CO, AP SAP Net NP NP NP  NP-CO, Paste 

Lake Core % % % kg/tonne kg/tonne kgftonne  kg/tonne kg/tonne AP SAP SAP pH 

DDH 16 3079.2099 0.01 <0.01 2.50 92 57 0.3 0.3 91.7 307 307 190 8.90 

DDH 16 307.3009 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 42-92 31-57 0.3-0.9 03-09  41.7-91.7 66-307 66-307 39-190 8.88-8.90 

3 X (n = 3) 0.02 0.02 1.80 64 41 0.5 0.5 64 171 171 111 8.9 

6 0.01 0.01 0.61 25 14 0.3 0.3 25 123 123 16 0.01 

DDH 16 3005-3026 0.34 0.33 2.02 60 46 10.6 10.3 49.4 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 % % % kg/tonne kg/tonne' kgftonne’ kg/tonne _ kg/tonne AP SAP SAP pH 

DDH 45 
067-2069 0.06 0.06 2.57 73 58 1.9 1.9 71.1 38 38 30 8.79 

DDH 45 
077-2079 0.05 0.05 0.29 17 7 1.6 1.6 15.4 11 il 4.4 9.08 

DDH 45 
086-2088 0.03 0.03 0.22 30 5 0.9 0.9 29.1 33 33 5.6 8.74 | 

DDH 45 
os 098-2100 0.04 0.03 0.55 29 13 1.3 0.9 27.7 22 32 14 8.69 

_— tls EER 

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 (n = 4) 0.04 0.04 0.91 37 21 1.4 1.3 36 26 28 14 8.8 

oO 0.01 0.02 1.12 25 25 0.4 0.5 24 12 12 12 0.2 

DDH 45 | 3065-2100 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 

To 

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

Lake Core % % % kg/tonne kg/tonne kg/tonne’ kg/tonne _kgftonne AP SAP SAP pH 

nS 
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 68 898.1900 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 —-8.83-9.25 

N X (n = 3) 0.01 0.01 1.74 35 40 0.4 0.3 34 89 116 132 9.0 

5 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’ kg/tonne __ kg/tonne AP SAP SAP pH 

eee een ——————————SESS——EEeEeEeEeEeEeEeEeEeEeEEEEEEEeEeEeEeEeEeEeEeEeEeEeEeEESESESES=E=SEeEe_______ ee 

DDH 176 
993-995 0.09 0.07 <0.05 24 1 2.8 2.2 21.2 8.6 11 0.4 8.25 

| DDH 176 
1002-1004 0.24 0.16 <0.05 0 1 7.5 5.0 -7.5 0 0 0.2 7.16 

DDH 176 - 
1010-1012 0.34 0.25 0.22 0 5 10.6 7.8 -10.6 0 0 0.6 7.07 | 

DDH 176 
O 1019-1021 0.15 0.09 0.11 5 3 4.7 2.8 0.3 1.1 1.8 1.1 8.52 

Oo a 

Range 0.09-0.34 0.07-0.25 <0.05-0.22 0-24 1-5 28-106 2.27.8 ne 08.6 0-11 02-11  7.07-8.52 

X (n = 4) 0.21 0.14 0.11 7.2 2 6.4 4.4 0.8 2.4 3.2 0.6 7.8 

Oo 0.11 0.08 0.08 11 2 3.4 2.5 14 4.1 5.3 0.4 0.7 
a 

DDH 176 
986-1021 <0.01 <0.01 0.18 4 4 0.3 0.3 3.7 13 13 13 7.5 

eens 

Note: Detection limit values were used in calculations for measured values which were less than the detection limit. 
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| Waste Rock Classification (WRC) Evaluations 

a” ao” ” 

DpH: /S$ Main int.: |2Y -tYo Eval. int.: 30-3 

Est. sulfide content in eval. int. His best 

Est. % of main int. accounted for by eval. int. 2° % 

(Sv) Relative WRC 
Factor Rating Weight Potential 

Sulfide type X 6 = _ bBo 

Sulfide surface , 
area exposed xX 5 = s 

Alkali type | xX —4 = aH 

Alkali surface 3 
area exposed X -3 = ~ | 

Grain size | 2 x 20 =_ 

Weathering/ > 
slaking Xx. 2. = 4 

Total = (a 

ppH: ISS Main int. 280-308 Eval. int. 3205-366 

Est. sulfide content in eval. int. Highest 

Est. % of main int. accounted for by eval. int. 1S Vo | 

Relative WRC 
Factor Rating Weight Potential 

Sulfide type \ Xx 6 = b 

Sulfide surface - 
area exposed | X 5 = > 

Alkali type ! X —4 = -4 

Alkali surface -2 
area exposed | X —3 = 

Grain size a a < 2 = 4 

Weathering/ 
slaking e X 2 = 4 

5, Total = [a



| Waste Rock Classification (WRC) Evaluations 

ao” -_ _ 

DDH: ISS Main int.: 33 -3N0 eval. int.: 349-356 

Est. sulfide content in eval. int. Hi glest 

: Est. % of main int. accounted for by eval. int. to */, 

Relative WRC 
S L Factor Rating Weight Potential 

Sulfide type \ x 6 = fo 

Sulfide surface 
area exposed xX 5 = ig 

Alkali type | Xx —4 = “4 

Alkali surface -3 
area exposed X -3 = 

Grain size 2 X 2 = sa 

Weathering/ ' 7 
slaking X 2 = 

Total = lo 

of - 
ppH: /SS main int. 99-S!o Eval. int. 92-493 

Est. sulfide content in eval. int. Aveva a 

Fst. % of main int. accounted for by eval. int. Sot, 

Relative WRC 

(st) Factor Rating Weight Potential 

, Sulfide type \ Xx 6 = L 

Sulfide surface 

area exposed | xX 5 = <i 

Alkali type X _-4 = = -4 

Alkali surface 
area exposed | X _-3 == -3 

Grain size L x 2 = + 

Weathering/ 

slaking X 2 = 2 

Total = jo 

Ya 56 
pb\ si



. | | | 

: _ Waste Rock Classification (WRC) Evaluations 

“ in 3 61-63” 627-628 DDH: (S$ Main int.: ©'9 -@5S Eval. int.: 627-676 

Est. sulfide content in eval. int. Hig be 

: Est. % of main int. accounted for by eval. int. 237%, 

| Relative WRC 

( sl) Factor Rating Weight Potential 

Sulfide type | X 6 = & 

Sulfide surface y 
area exposed | Xx 5 = _ $s 

Alkali type | x —4 = _-t 

Alkali surface 

area exposed \ X -3 = -3 

Grain size Xl le UM 

Weathering/ 
slaking Xx 2 = e 

Total = (6 

-” =” ” 

DDH: /!S8 Main int. 733 -766 Eval. int. 756°797 

Est. sulfide content in eval. int. Ui gest 

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

Sk Relative WRC 

Factor Rating Weight Potential 

Sulfide type ( X 6 = G 

Sulfide surface ¢ 
area exposed | X 5 = 

Alkali type X_-4 = _ 4 
Alkali surface 
area exposed ( X -3 = -3 

Grain size 2 x 2 = + 

Weathering/ > 
slaking X 2 = 

2 Total = {oO 
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| _ Waste Rock Classification (WRC) iivaluations 

- ” 

pou: ISS Main int.: O- !'N Eval. int.: 893-674 

Fst. sulfide content in eval. int. Ub ig het 

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

Relative WRC 

(EL Factor Rating Weight Potential 

Sulfide type | X 6 = _ G&G 

Sulfide surface 

area exposed | X 5 = — 

Alkali type } X —4 = -4¥ 

Alkali surface 
area exposed | X -3 = _ 73 

Grain size — 2 x 22 =§_ Yt 

Weathering/ ’ 
slaking X20 = 

Total = {Oo 

DDH: /> — Main int. lo4o- ioGo Eval. int. los3-los¢ 

Est. sulfide content in eval. int. Hight 

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

Relative WRC 

(RL) Factor Rating Weight Potential 

Sulfide type | X 6 = G 

Sulfide surface - 

area exposed | X 5 = Ss | 

Alkali type | X -4 = -4¥ 

Alkali surface 

area exposed X -3 = -3 

Grain size e X 2 = + 

Weathering/ 

slaking | X 2 = i 

> 
Total = tle 

det 
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| Waste Rock Classification (WRC) Evaluations 

7 _ 

ppH#: /S* Main int.: UBS -(210 Eval. int.: NOY -UTS 

Est. sulfide content in eval. int. Averaye 

Est. % of main int. accounted for by eval. int. 56 “ls 

Relative WRC 

Factor Rating Weight Potential 

Sulfide type | =—lcX 6 _ bb 

Sulfide surface 

area exposed xX 5 = i? 

Alkali type | X _-4 = -~ 

Alkali surface 
3 

area exposed \ X -3 = _ 

Grain size u xX 2. = a oe 

Weathering/ t 

slaking X 2. = 2 

Total = lo 

ma a 

ppH: !¥ 8 Main int. [340-1360 Eval. int. 1342-1343 

Est. sulfide content in eval. int. Aveve ye 

—_— 6 . 

Est. % of main int. accounted for by eval. int. 40 E 

Relative WRC 

Factor Rating Weight Potential 

Sulfide type | Xx 6 = _ & 

Sulfide surface \ - 

area exposed X 5 = > 

Alkali type \ x -4 = 74 

Alkali surface 
3 

area exposed \ xX -3 = ~ 

Grain size vu X 2 = 4 

Weathering/ ' 2 

slaking X 2 = 

oJ 
Total = lo 

~O putt 
| 

59



Waste Rock Classification (WRC) Evaluations 

DDH: rom Main int.: I4Go- lle Eval. int.: IS o9-'St0 

Est. sulfide content in eval. int. Hien dH 

Est. % of main int. accounted for by eval. int. to “/, 

Relative WRC 

(@L ) Factor Rating Weight Potential 

Sulfide type \ X 6 = _ & 

Sulfide surface 

area exposed xX 5 = s 

Alkali type \ X -4 = ~ + 

Alkali surface 
area exposed | X -3 = -3 

Grain size ue X 2 = uf 

Weathering/ ) . 

slaking X 2 = 

Total = ie 

om” 
DDH: /s % Main int. 1640-161 Eval. int. !661-I66UL 

Est. sulfide content in eval. int. Hi het 

6 | 

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

Relative WRC 

Factor Rating Weight Potential 

Sulfide type | Xx 6 = < 

Sulfide surface - 

area exposed 3 xX 5 = "$s 

Alkali type | X _-4 = -¥ 

Alkali surface 3 

area exposed X _-3 = ~ 

Grain size 2 x 2 is 4 

Weathering/ 
slaking | X 2 = ys 

Total = zo 

6 —_—_——— 
a 
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| Waste Rock Classification (WRC) Evaluations 

- ind 1790-18 , 6 
DDH: Iv Main int.: T4o- lo Eval. int.: Rok -( 04 

Est. sulfide content in eval. int. UL. 

Est. % of main int. accounted for b eval. int. zo “le 

, Relative WRC 

(2L. Factor __——————s—<—«~—C Rating = Weight Potential 

Sulfide type \ X 6 = b 

Sulfide surface 

| area exposed X 5 = — 

Alkali type \ X -4 = - + 

Alkali surface 

area exposed 3 X 3. = - 4 

Grain size : ez X 2 = + 

Weathering / 
2 

slaking — tx 2 = 

Total = H- 

rr” 

pou: (SS Main int. (974e-'966 Eval. int. 1Fer -(963 

Est. sulfide content in eval. int. UL: et. 

8 . 

Est. % of main int. accounted for by eval. int. rag (s 

Relative WRC 

av Factor __———s—<«é~ Ratt Weight Potential 

Sulfide type _ lo x _ 6 = a 

Sulfide surface 2 _ 

area exposed 
X 5 = ty 

Alkali type \ X -4 = -4 

Alkali surface 

area exposed 3 X -3 = -4 

Grain size L X 2 = Y 

Weathering/ 

slaking 
( X > = 2 

>») 

Total = __ IY 

Oo? 6 | 

oD ob\ ‘ 
61



| Waste Rock Classification (WRC) Evaluations 

I ini 2 Zio 2 L DDH: x Main int.: O80- S Eval. int.: o&9 -Lvege 

Est. sulfide content in eval. int. Aver ey 

Est. % of main int. accounted for by eval. int. bo “he 

Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = L 

Sulfide surface 
area exposed | xX 5 = 5" 

Alkali type ! X —4 = “4 

Alkali surface -3 

area exposed \ xX -3 = 

Grain size a X 2 = + 

Weathering/ 2 

slaking | KX 2 = 
Total = lo 

-27 
DDH: iys Main int. 2240 -22L (6 Eval. int. 2241 ~2U4E2 

Est. sulfide content in eval. int. Aveve YY 

Est. % of main int. accounted for by eval. int. bo */. | 

RL Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = G 

Sulfide surface _ 

area exposed | X 5 = 5 

Alkali type 3 X -4 = — (ec 

Alkali surface -9 
area exposed 3 X —3 = 

Grain size _ e& x 2 = U 

Weathering/ 2 

slaking | X 2. = 

q Total = __‘f 

6 erat | | 
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: Waste Rock Classification (WRC) Evaluations 

o 
ppH: Is Main int.: 22 ‘te -22660 Eval. _int.: 22Y4 & - VW 

Est. sulfide content _in eval. int. bi let 

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

Relative WRC 

Q L Factor Rating Weight Potential 

Sulfide type | X 6 = i 

Sulfide surface 
co 

area exposed | Xx 5 = 

Alkali type \ X -4 = -' 

Alkali surface 

area exposed | X -3 = -3 

Grain size | u X 2 = 4 

Weathering / ) 

slaking 
CX LL ee 

Total = ___!@ 

4 
| | 

ppH: I Main int. Eval. int. IZM IDA 

Est. sulfide content in eval. int. * 

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

(ev) 
Relative WRC 

| Factor Rating Weight Potential |. 

Sulfide type \ X 6 = 5 

Reqeasote d he Sulfide surface 
he 

area exposed u X 5 = 

WoNe “xP -—— *# —- 
Alkali type z X —4 = —% 

Alkali surface 
b 

area exposed t X -3 = ~ 

Grain size ct X 2 = 4 

Weathering/ 
2 

slaking PX 2 FL 

o? 
Total = © 

Q 
. 
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| Waste Rock Classification (WRC) Evaluations 

oS e e 
° | ~ 

DDH: I! $ Main int.: Eval. int.: /S4*9-(ss9 

Fst. sulfide content in eval. int. 

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

Ov Relative WRC 
Factor Rating Weight Potential 

Sulfide type X 6 = a 

Sulfide surface 
3 _ 1\~ 

(e L area exposed x 5 = 

a 7 Alkali type 3 X _-4 = —(2 

Wb Alkali surface = 

area exposed 3 X -3 = 

Grain size a x 2 = a I 

Weathering/ 

slaking | X 2 = ez 

Total = G 

Lo nj ; < Is € 3 
DDH: Main int. Eval. int. IV 8&2-!3 

Fst. sulfide content in eval. int. 

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

Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = 6 

Sulfide surface _ 

(de (leek area exposed 3 x 5 = - 

5 7 Alkali type 3 X _-4 = —|2 

LDL Alkali surface 

area exposed 3 X —-3 = —4 

Grain size a xX 2 = uf 

Weathering/ 

slaking ee > ee 

o> Total = G 

& wet | 
A 64



| Waste Rock Classification (WRC) Evaluations 

DDH: uf Main int.: Zlo- 34o Eval. int.: 3294-336 

Fst. sulfide content in eval. int. Whi see FF 

-e 

Est. % of main int. accounted for by eval. int. 38 ( 

SL 
Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = L 

Sulfide surface x | - 

area exposed X 5 = ry 

Alkali type \ X -4 = -4 

Alkali surface z 

area exposed X _-3 == ~4 

Grain size | e X 2 = oF 

Weathering/ 
2 

| slaking | X 2. = 

Total = Uf 

DDH: 4 Main int. 5 30 -S 60 Eval. int. coy - yy ec 

Est. sulfide content in eval. int. Ui bef 

Est. % of main int. accounted for by eval. int. 30 ‘/, | 

SL 
Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = ( 

Sulfide surface 

area exposed e X 5. = lo 

Alkali type \ xX —4 = -4 

Alkali surface 

area exposed t Xx -3 = -¢& 

Grain size a X 2 = Y 

Weathering/ 
2 

slaking | xX _2 = 

o? 

Total = iu 

% at : 
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Waste Rock Classification (WRC) Evaluations 

pp: _¥f Main int.: 869-40 Eval. int.: YE3-¥E4 

Est. sulfide content in eval. int. Wi glhet 

Est. % of main int. accounted for by eval. int. Zo “t, 

Relative WRC 
AL Factor Rating Weight Potential 

Sulfide type ) X 6 = _ 

Sulfide surface 
area exposed u} X 5 = 20 

Alkali type X -4_ = — + 
Alkali surface 
area exposed yf X  -3 = —(& 

Grain size au x 2 = _ 4 

Weathering/ 2 
slaking | X20 = 

Total = 1G 

pow: 74 ~—= Main int. 330-366 val. int. 392-393 

Est. sulfide content in eval. int. U (5 

Est. % of main int. accounted for by eval. int. 2o%, 

Relative WRC 
(Sv) Factor Rating Weight Potential 

Sulfide type \ X 6 = L 

Sulfide surface 

area exposed zu x 5 = lo 

Alkali type l X -4 = -¥ 

Alkali surface 
area exposed z X 3 = -¢t 

Grain size __ &ue_=—xX 2 = a 

Weathering/ 
slaking eu X 2 = € 

6°) Total = Y¢ 

H wet 
6 66



| Waste Rock Classification (WRC) Evaluations 

DDH: 74 | Main int.: 5 Go- sFJo Fval. int.: S7o-NT7I 

| Est. sulfide content in eval. int. Avevass— 

7 Est. % of main int. accounted for by eval. int. So “/. 

Relative WRC 

C RL’ Factor Rating Weight Potential 

Sulfide type | x 6 = G 

Sulfide surface 2 

area exposed X 3 = __ feo 

Alkali type \ xX —4 = -* 

Alkali surface z -6 

area exposed X “3.00 FL 

Grain size z X 2 = Ye 

Weathering/ ' 

slaking X 2 = 2 

Total = 

a“ 
a” 

pow: 242% main int, bos- 638 Eval. int. 61 - Orb 

Est. sulfide content in eval. int. i: 

Fst. % of main int. accounted for by eval. int. tol, | 

Relative WRC 

Factor Rating Weight Potential 

Sulfide type x 6 = b | 

Sulfide surface 7 } 

area exposed X 5 = ° 

Alkali type | X —4 = - 4 

Alkali surface 

area exposed u X -3 = _ 7b 

Grain size 2 Xx 2... ~«= _ f 

Weathering/ | 2 

slaking X 2 = 

a”) 
Total = Iu 

vw | 
O 
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| Waste Rock Classification (WRC) Evaluations 

DDH: 4% Main int.: 52 s- Go Eval. int.: vye-Ys7 

Est. sulfide content in eval. int. Hs gliot 

-° 

Est. % of main int. accounted for by eval. int. 2° 4. 

SL Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = L 

Sulfide surface 

area exposed a X 5 = lo 

Alkali type \ X _-4 = - 

Alkali surface 

area exposed a X -3 = -G 

Grain size L X 2 = uf 

Weathering/ 2 

slaking Xx 200 = 

Total = (2 

DDH: 2 | Main int. lltto-hyo Eval. int. INWtt- ttr3 

Est. sulfide content in eval. int. Us het 

Est. % of main int. accounted for by eval. int. 5 %o | 

Relative WRC 

Factor Rating Weight Potential 

Sulfide type \ X 6 = G 

Sulfide surface 2 - 

area exposed xX 5 = '"y 

Alkali type | X 4 = -4 

Alkali surface L 

area exposed u X =3 = ~~ 

Grain size eo xX 2 = t+ 

Weathering/ 

slaking _X _ 2. = _ = 

5 Total = __—slq_ 

aN, Woe 
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| Waste Rock Classification (WRC) Evaluations 

pou: 2! Main int.: I%2o-IS¥o Eval. int.: ($27-1y 7 

Est. sulfide content in eval. int. LI», 

Fst. % of main int. accounted for by eval. int. 26 °/, 

Relative WRC | 

Cm) Factor Rating Weight Potential 

Sulfide type X 6 = G 

Sulfide surface 2 | 

area exposed x 5 = lo 

Alkali type \ x _-4 =_ 4 

Alkali surface 

area exposed Y X -3 = alt 

Grain size | u X 2 = a 

Weathering/ 
2 

slaking | xX 2 = 

Total = G 

Fst. sulfide content in eval. int. Wi gba 
é | 

Est. % of main int. accounted for by eval. int. |G (A 

( QL) Relative WRC 

' Factor Rating Weight Potential 

Od lene be gut. Sulfide type | Xx 6 = Ct 

wal. Swadesh st Sulfide surface | 

y) area exposed t X 5 = 26 

ou Woot Alkali type ' X _-4 = -¥ 

Alkali surface 
area exposed 4 X _ -3 = mi 

Grain size a X 2 = aA 

Weathering/ 
2 

slaking | X 20 = LT 

a) 
Total = 1G 

on | 
OX 
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| Waste Rock Classification (WRC) Evaluations 

poo: (bo Main int.; 2%42o- 24 VO Eval. int.; ZY2L- 2422 

Est. sulfide content in eval. int. A yeas s— 

e ° 
e 0 

Fst. % of main int. accounted for by eval. int. Cs (. 

ML Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = G 

Sulfide surface 2 - 

area exposed X 5 = "\ 

Alkali type \ X —4 = -Y¥ 

Alkali surface 2 

area exposed X -3 = —G 

Grain size 2 X 2 = 4 

Weathering/ 
slaking en oe 2 

Total = 7 

DDH: [bo Main int. 2%2o -24 So Eval. int. 2434 -2YU3\~ 

Est. sulfide content in eval. int. Ui shew 

Est. % of main int. accounted for by eval. int. is */. | 

(HL) Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = c 

, Sulfide surface 3 - 

area exposed X 5 = ly 

- Alkali type | X _-4 = _ = 

Alkali surface t 

area exposed eu Xx —3 = ~ 

Grain size ct X 2 = uf 

Weathering/ 

slaking | X 2 = 2 

Total = 7? 
aD —__1l_ 

TD what . 0 70



| Waste Rock Classification (WRC) Evaluations 

DDH: G Main int.: 740 -7% 0 Eval. int.: 17 - V7 

Est. sulfide content in eval. int. Wi glhent 

Est. % of main int. accounted for by eval. int. 2-6 “¢, 

(ML ) Relative WRC 

Factor Rating Weight Potential 

Sulfide type \ X 6 = G 

Sulfide surface 3 | _ 

area exposed X 5 = "y 

Alkali type \ X -4 = 4 

Alkali surface 8 4 

area exposed Xx -3 = 

Grain size | eu X 2 =_ 

Weathering/ 
2 

slaking X 2 = 

Total = ef 

- — 

ppH: 133 Main int. [Oyo-!24o Eval. int. [224 -l(22y 

Est. sulfide content _in eval. int. ti oS ; | 

Est. % of main int. accounted for by eval. int. 30 /, 

L Relative WRC 

M Factor Rating Weight Potential 

Sulfide type | x 6 = _ 6 

Sulfide surface 2 | 

area exposed X 5 = lo 

Alkali type \ X _-4 = -* 

Alkali surface 

area exposed 2 Xx -3 = 7-6 

Grain size ev X 2 = cf 

Weathering/ 
> 

slaking X 2 = 

od 
Total = ____ Ie 

et wr 7



| Waste Rock Classification (WRC) Evaluations 

DDH: [38% Main int.: 1270 -If20 Eval. int.: I79 7-199 6 

Est. sulfide content in eval. int. Us shet : 

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

ML Relative WRC 
Factor Rating Weight Potential 

Sulfide type xX 6 = C 

Sulfide surface 2. 
: area exposed X 5 = fe 

Alkali type { X —4 = -¥ 

Alkali surface t 
area exposed t Xx -3 = ~ 

Grain size L X 2 = of 

Weathering/ 2 
slaking X 2 = 

Total = 12 

DDH: 37 Main int. 2lbo - toe Eval. int. 2Z2\FY- 28 \~ 

Est. sulfide content in eval. int. HA gle k 

Est. % of main int. accounted for by eval. int. 20 % | 

Ca) Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = G 

Sulfide surface y 
area exposed | X 5 = 

Alkali type ! X —4 = -¥ 

Alkali surface 
area exposed | X —3 = ~3 

Grain size au X 2 = + 

Weathering/ 
slaking | X 2 = q 

5 Total = (e 

a P , 
T oi" 72



| 
Waste Rock Classification (WRC) Evaluations 

| 

A 

pp: SS Main _int.: %ov~ 846 pval. int.: ¥26-837__ 

Est. sulfide content in eval. int. Wiphad 

Est. % of main int. accounted for by eval. int. 3\” °/s 

Relative WRC 

Factor Rating Weight Potential 

Sulfide type | x 6 =__& 

Sulfide surface 
| 

area exposed 3 Xx 5 = tle 

Alkali type | Xx -4. = a 

Alkali surface 

area exposed 3 X _ -3 = ~ 

Grain size | 2 X 2. OF ee. 

Weathering/ 
2 

slaking 
xX 2 = 

Total = yy 

- 

poo: 2649 Main int. bS -440 Eval. int. &-¢97 

Est. sulfide content in eval. int. di slows 
0 . 

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

ML 
Relative WRC 

7 Factor Rating Weight Potential 

Sulfide type X 6 = & 

Sulfide surface 

area exposed 4 X 5 = _ zo 

Alkali type ( X _-4 == a a 

Alkali surface 

area exposed a X -3 = le 

Grain size a X 2 = Uf 

Weathering/ 
2. 

slaking 
X 2 = 

= lle 

 ) t 

Total ite 

a 
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| Waste Rock Classification (WRC) Evaluations 

” 
DDH: /6XN Main int.;: 2240-2290 eval. int.: 22694-2290 

Est. sulfide content in eval. int. Hi phot 

Est. % of main int. accounted for by eval. int. (0%, 

ML Relative WRC 
Factor Rating Weight Potential 

Sulfide type \ X 6 = C 

Sulfide surface - 
area exposed 3 X 5 = ty 

Alkali type | X —4 = = 

Alkali surface ~¢ 
area exposed 3 X -3 = 

Grain size 2 X 2 = as 

Weathering/ 
slaking X 2. = eq 

Total = iY 

DDH: 2 Main int. 22to-2290 Eval. int. 223° -22346 

Est. sulfide content in eval. int. {4 - slot 

6 

Est. % of main int. accounted for by eval. int. 26 (. 

ML Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = C 

Sulfide surface a 
area exposed X 5 = fo 

Alkali type ! X -4 = -¥ 

Alkali surface 
area exposed 2 Xx -3 = -6 

Grain size 2 xX 2 = + 

Weathering/ 
slaking | X 2 = 2 

5 Total = __—s{&@ 

“Vat : 
6 ged 74



| Waste Rock Classification (WRC) Evaluations 

DDH: I2¥ Main int.: 2@ldévo- 2:30 Eval. int.: ZiHlV- Zi 3 

Est. sulfide content in eval. int. Us sof 

0 

Est. % of main int. accounted for by eval. int. 8 (~ 

L 
Relative WRC 

M Factor Rating Weight Potential 

Sulfide type X 6 = G 

Sulfide surface 

area exposed u x 5 = 2© 

Alkali type [ xX —4 = -4 

Alkali surface 

area exposed 4 X -3 = —le 

Grain size — &  x__2_ = a. 

Weathering / 
slaking — I x _ 2 = 2 

Total = (f 

pou: 3% Main int, #276 -23Se Eval. int. 2319 -23'6 _ 

Fst. sulfide content in eval. int. Mei let 

Est. % of main int. accounted for by eval. int. x“. | 

(ML) 
Relative WRC 

Factor Rating Weight Potential 

Sulfide type ( X 6 = C 

Sulfide surface 

area exposed a X 5 = lo 

Alkali type \ xX _=-4 = -¥ 

Alkali surface 

area exposed 2 X —3 = —& 

Grain size 2 4 2 = Y 

Weathering/ 
2 

slaking t —X _ 2 = 

oe, 
Total = (2 

Fv 0 
75



| Waste Rock Classification (WRC) Evaluations 

DDH: bo ¥ Main int.: 1939-2626 Eval. int.: (47-9770 

Est. sulfide content in eval. int. Avevrace 

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

(ML ) Relative WRC 
Factor Rating Weight Potential 

Sulfide type X 6 = G 

Sulfide surface 2 
area exposed Xx 3 = ft yr 

Alkali type Xx 4 = at 

Alkali surface 3 
area exposed X —3 = -4 

Grain size 2 X 2 = ef 

Weathering/ 
slaking ee > ee ee 

Total = (uf 

DDH: 211 Main int. 2149 - 2250 Eval. int. 2269-22lo 

Est. sulfide content in eval. int. Ls sha 

Est. % of main int. accounted for by eval. int. Zo e(, | 

Relative WRC 
ML Factor Rating Weight Potential 

Sulfide type X 6 = G 

Sulfide surface 2 _ 
area exposed X 5 = ty 

Alkali type ( X —4 = -\ __ 

Alkali surface 3 re 
area exposed X _-3 = ~~ 

Grain size 2 x 2 = uf 

Weathering/ 
slaking > ee 

o, ) Total = iy 

aN wi . 

0 16



| Waste Rock Classification (WRC) Evaluations 

ppH: 270 ain int.: 2O7o-UGS Eval. int.: 2082-203 

| Est. sulfide content in eval. int. A eva 

Est. % of main int. accounted for by eval. int. tov “le 

L Relative WRC 

M Factor Rating Weight Potential 

Sulfide type | Xx 6 ee 

Sulfide surface 

area exposed 2 X 5 = 10 

Alkali type | x —4 = - + 

Alkali surface >» -t 

area exposed x -3 = 

Grain size | a Xx 2 = YF 

Weathering/ 

slaking X 2 = Ue 

Total = (U 

pon: I54 Main int. 1T0- 19d Eval. int. I?67- (76 

Est. sulfide content in eval. int. ul. 

. . , ¢/ 

Est. % of main int. accounted for by eval. int. 235 fe 

ML Relative WRC 

Factor Rating Weight Potential 

Sulfide type \ x 6 = ( 

Sulfide surface 
3 lym 

area exposed X 5 = 

Alkali type \ X -4 = -4 

Alkali surface 

area exposed 4 X _-3 = -|2 

Grain size u X 2 = “ _ 

Weathering/ 2 

slaking \ x 2 = 

oD 
Total = } \ 

SS ar | 
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| Waste Rock Classification (WRC) Evaluations 

7 - 172 1767 -'(76& DDH: oy Main int.: !2$0-I790 Eval. int.: 

Est. sulfide content in eval. int. ne nrost 

Est. ¢ of main int. accounted for by eval. int. Zo "~ 

( MAL | Relative WRC 
Factor Rating Weight Potential 

Sulfide type | Xx 6 = ~ 

Sulfide surface _ 
area exposed 3 X 5 = (3S 

Alkali type ( x —4 = -~4 

Alkali surface 
area exposed UY X —3 = —(2 

Grain size eu X 2 = uy 

Weathering/ 
e ( _ 

slaking X 2 = 

Total = t\ 

DDH: Zl Main int. [&le- IGDJo Eval. int, I6¥7-le4¢y 

Est. sulfide content in eval. int. it (lo 

e | 
Est. ¢ of main int. accounted for by eval. int. ‘Ay l. 

- Relative WRC 
C Factor Rating Weight Potential 

(ML) Sulfide type | X 6 = ( 

Sulfide surface - 
area exposed 3 X 5 = Hy 

Alkali type X -—4 = -4 

Alkali surface 2 
area exposed xX -3 = —4 

Grain size cs X 2 = a 

Weathering/ 
Slaking ee > 

6D Total = st} 

V at | ok 
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| Waste Rock Classification (WRC) Evaluations 

ppH#: (& Main int.; 2300-2380 Eval. int.: 2325-2326 

Est. sulfide content in eval. int. Ars ye 

Est. % of main int. accounted for by eval. int. bo ol, 

Pr Relative WRC 

Factor Rating Weight Potential 

Sulfide type X 6 = _o 

Sulfide surface - 

area exposed \ x 5 = $ 

Alkali type ' X —4 = _-4 _ 

Alkali surface -3 

area exposed ( X -3 = 

Grain size | u X 2... C= ee ee 

Weathering/ 
slaking X 2 = 2 

Total = fe 

DDH: (7G Main int. $%o ~ 4 So Eval. int. 926 - 4 7 

Est. sulfide content in eval. int. Ws Let 

Est. % of main int. accounted for by eval. int. (oe, | 

Relative WRC 

ML Factor Rating Weight Potential 

Sulfide type ( X 6 = G 

Sulfide surface z - 
area exposed xX 5 = ys 

Alkali type | Xx -4 = ~¥ 

Alkali surface 
area exposed 2 x -3 = _-b 

Grain size a x 2... = 4 

Weathering/ 2 

slaking | X 2. = 

¢) 4 Total = ‘7? 

O W gr 
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Waste Rock Classification (WRC) Evaluations 

DpH: '42 = Main int.: “?@-¥ou Eval. ints: 4-77 

Est. sulfide content in eval. int. Aveva ren 

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

SL Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = & _ 

Sulfide surface . 
area exposed \ X 5 = 3 

Alkali type \ X -4 = -¥ 

Alkali surface 3 

area exposed | X _ -3 = ~ 

Grain size 2 X 2 = Y 

Weathering / 
slaking |x 2 = { 

Total = lo 

ppw#: '42 = = main int. VU-Bdo Eval. int. 741-793 

Est. sulfide content in eval. int. Wishont 

Est. % of main int. accounted for by eval. int. 5 */, | 

SL | Relative WRC 
Factor Rating Weight Potential 

Sulfide type \ X 6 = b 

Sulfide surface - L 
area exposed § X 5 = 25 

Alkali type \ X -4 = -¥ 

Alkali surface 

area exposed ( X —3 = -3 _ 

Grain size 2 X 2 = 4 

Weathering/ 2 
slaking X 2. = 

62 Total = 30 

wB wet : 
80



7 Waste Rock Classification (WRC) Evaluations 

DDH: +4 Main int.: 6b0 -7S0 Eval. int.: 722-723 

Est. sulfide content in eval. int. 4s slot 

Est. % of main int. accounted for by eval. int. [oO */. 

SL ) 
Relative WRC 

Factor Rating Weight Potential 

Sulfide type \ X 6 = L 

Sulfide surface 
- 

area exposed | x 5 = > 

Alkali type 3. x _=4_ = a(R 

Alkali surface 2 

area exposed X —3 = - 

Grain size : u X 2 = 4 

Weathering / 
2 

slaking | Xx 2 = 

Total = — + 

ppH: 149 Main int. llov-Wyo Eval. int. VWAV-N2LO 

Est. sulfide content in eval. int. Avews ye. 

| 

-@ 

Est. % of main int. accounted for by eval. int. 6s (. 

Cav) 
Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = G 

Sulfide surface 
- 

area exposed 3 X 5 = ly 

Alkali type \ X -4 = -“ 

Alkali surface 

area exposed 3 X -3 = —1 

Grain size a xX 2 = 4 

Weathering/ 

slaking \ X 2 = 2 

Total = Ie 

5 
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| Waste Rock Classification (WRC) Evaluations 

DDH: 149 Main int.:; !620-(67o Eval. int.: [b41-(6Y4e 

Est. sulfide content in eval. int. Hi stow 

Est. % of main int. accounted for by eval. int. 2%, 

ML Relative WRC 

Factor Rating Weight Potential 

Sulfide type \ X 6 = G 

Sulfide surface 

area exposed z x 5 = lo 

Alkali type \ X __-4 = -¥ 

Alkali surface 

area exposed a X _ -3 = (tv 

Grain size 2 X 2 = 4 

Weathering/ 2 

slaking Xx 200 = 

Total = G 

DDH: I32 Main int. Wh3o0-W fo Eval. int. ll34-U4o 

Fst. sulfide content in eval. int. News an 

Est. % of main int. accounted for by eval. int. 21x. | 

Relative WRC 

Cav) Factor Rating Weight Potential 

Sulfide type | X 6 = 6b 

Sulfide surface - 
area exposed 3 x 5 = ly 

Alkali type ( X _-4 = -4 

Alkali surface z -4 
area exposed xX -3 = 

Grain size 2 X 2 = SA 

Weathering/ 2. 

slaking X 2 = 

Total = ro 

at : 
* 
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Waste Rock Classification (WRC) Evaluations 

a 

ppH: {3% Main int.: 1130 -ll Fo Fval. int.: Uss-W3s.s 

Est. sulfide content in eval. int. i; shewt 

Est. % of main int. accounted for by eval. int. < | of, 

ML 

Relative 
WRC 

Factor 
Rating Weight Potential 

Sulfide type \ X 6 = b 

Sulfide surface 3 
, 

area exposed FX 
tly 

Alkali type ' X -4 = -¥ 

Alkali surface 7 

area exposed 
X -3 = -b 

Grain size x X 2 = +f | 

Weathering/ 
' 

7 

slaking 
Xx 2 = 

Total = ‘7 

DDH: 23 Main int. IS de -llbl dm Fval. int. ir49-IV So 

Est. sulfide content_in eval. int. ibe 

Fst. % of main int. accounted for by eval. int. 20 %/, | 

Relative WRC 

(uc) Factor 
Rating Weight Potential 

Sulfide type \ X 6 = b 

Sulfide surface 

area exposed ut X 5 = 26 

Alkali type 
X _-4. = -4 

Alkali surface 
. 

area exposed 4 X -3 = -| 

Grain size ec x 2 = + 

Weathering/ 
2. 

slaking 
xX 2 FF 

> 

Total = te 

Na 
| 
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| Waste Rock Classification (WRC) Evaluations | 

. = — 

DDH: 28 Main int.: 4360 -laXt oO Eval. int.: G74 -913 

Est. sulfide content in eval. int. Ws ate 

Est. % of main int. accounted for by eval. int. 1-2 o/, 

Qu Relative WRC 

Factor Rating Weight Potential 

Sulfide type \ X 6 = c 

Sulfide surface a L- 

area exposed X 5 = ly 

Alkali type \ X _-4 = -¥ 

Alkali surface 

area exposed | X -3 = -3 

Grain size _ e&e___—ixX 2 = uf 

Weathering/ >. 

slaking | X 2 = 

Total = XO 

poo: (2% Main int. [0?e-tle% Eval. int. [4093 -(674 

Est. sulfide content in eval. int. Aves 
| 

Fst. % of main int. accounted for by eval. int. (dv - 

Relative WRC 

Factor Rating Weight Potential 

Sulfide type X 6 = 6 

Sulfide surface uf 

area exposed x 5 = 26 

Alkali type | X _-4 = -4 

Alkali surface 3 _ 

area exposed X -3 = 1 

Grain size 2 X 2 = Y 

Weathering/ ’ 

slaking X 2 = 2 

re, Total = 15 

v on 
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| Waste Rock Classification (WRC) Evaluations 

DDH: F | Main int.: 449-9 y | Eval. int.: G44 -4Y 6 

Est. sulfide content in eval. int. Li slot 

36 

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

(ML Relative WRC 

Factor Rating Weight Potential 

Sulfide type ! X 6 == | q 

Sulfide surface 
area exposed 3 Xx 5 = v _ 

Alkali type 2. X _-4 = —% 

Alkali surface 3 

area exposed X —3 = —4 

Grain size 2 xX 2 = ¢ 

Weathering / 
slaking \ X > = a 

Total = __—_—ife 

DDH: 26 Main int. 70V-7S0 Eval. int. 767-70% 

Est. sulfide content in eval. int. Ui loot 

é | 

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

Relative WRC 

ML Factor Rating Weight Potential 

Sulfide type X 6 = 

Sulfide surface , 

area exposed 3 X 5 = ty 

Alkali type \ X _-4_ = -4 
Alkali surface 

area exposed 3 X -3 = —4 

Grain size uu X 2 = Y 

Weathering/ 

slaking X 2 = a 

cD & Total = iy 

H or 
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| Waste Rock Classification (WRC) Evaluations 

ppH: 73 Main int.: IYO -lom Eval. int.: !(S4U-( yo 

Est. sulfide content in eval. int. Wi od 

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

ML Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = G 

Sulfide surface 
area exposed 4 X 5 = Zo 

Alkali type | X -4 = —4 

Alkali surface 

area exposed 4 X _-3 = ale 

Grain size a x 2 = at 

Weathering/ 
slaking X 2 = 2 

Total = __—s IG 

DDH: 140 Main int. 23-2 eo Eval. int. 236(- 2369 

Est. sulfide content in eval. int. Hi he 

Est. % of main int. accounted for by eval. int. 5*/. | 

Relative WRC 
CRU» Factor Rating Weight Potential 

Sulfide type ' xX 6. = G 

Sulfide surface 
area exposed t X 5 = Zo 

Alkali type | X _-4 = -4 

Alkali surface 
area exposed 2 X —3 = —6 

Grain size 2 xX 2 = a 

Weathering/ 2. 
slaking ( X 2 = 

c, ) Total = ee 

How | 
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| Waste Rock Classification (WRC) Evaluations 

q ° . << ( ~~ . "Oa 

ppH: (S = Main int.: |! Go-(leYo Fval. int.: IY 49S-'1yGb 

Est. sulfide content in eval. int. Hi sheet 

Fst. % of main int. accounted for by eval. int. lo */. 

Relative WRC 
Cav) Factor Rating Weight Potential 

Sulfide type | x. 6 = — & 

Sulfide surface _- 

area exposed 3 X 5 = fy 

Alkali type \ X —4 me - 

Alkali surface uf. 
area exposed X  -3. = Ad 

Grain size . au X 2 = YY 

Weathering/ 2. 

slaking X 2 = 

Total = a 

DDH: Gz Main int. ) - 186 Eval. int. 734 -73\. 

Est. sulfide content in eval. int. I. Laake 

Fst. % of main int. accounted for by eval. int. < | o/s | 

Relative WRC 

( AL ) Factor Rating Weight Potential | 

Sulfide type X 6 = G 

Sulfide surface 
area exposed 3 X 5 = (ye 

Alkali type X —4 = -Y 

Alkali surface 
area exposed 3 X —3 = —4 

Grain size 2 X 2 = a i 

Weathering/ o 
slaking l X 2 = 

a & Total = iY 

A . 

“hy ok 
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| Waste Rock Classification (WRC) Evaluations 

DDH: GL Main int.: 7?0v-7& Eval. int.: 729-726 

Fst. sulfide content in eval. int. A were (A= 

Est. % of main int. accounted for by eval. int. So “(, 

L Relative WRC 

M Factor Rating Weight Potential 

Sulfide type l X 6 = G 

Sulfide surface 

area exposed 4 X 5 = 26 

Alkali type \ X -4 = —‘f 

Alkali surface 

area exposed u X _-3 = —(2 

Grain size 2. X 2 = “fF 

Weathering/ ' 
slaking X 2 = a 

Total = 1G 

DDH: re Main int. ‘#O-N70 Eval. int. (028-1024 

Est. sulfide content in eval. int. Hishet— 

Est. % of main int. accounted for by eval. int. <| “l. | 

(RL ) Relative WRC 
Factor Rating Weight Potential 

| Sulfide type x 6 = (s 

Sulfide surface 2 

area exposed X 5 = 16 

Alkali type { X -4 = -4 

Alkali surface -12. 

area exposed Y Xx —3 = 

Grain size a X 2 = ut 

Weathering/ 2. 

slaking | X 20 = 

ae, Total = C 

\an ge 

88



| Waste Rock Classification (WRC) Evaluations 

DDH: 24 Main int.: G40 -lI7o Eval. int.: m32-133 

Est. sulfide content _ in eval. int. Avercus 

Est. % of main int. accounted for by eval. int. 7. 

Relative WRC 

Cac) Factor Rating Weight Potential 

Sulfide type xX 6. = G 

Sulfide surface 

area exposed 3 X 5 = Ad 

Alkali type \ X —4_ Oo _ ot 

Alkali surface z ~4 

area exposed 
X -3 = 

Grain size | au X __ 2 == 4 

Weathering/ 
> 

slaking 
X 2 = 

Total = (4 

DDH: 143 Main int. 70% -7V70 Eval. int. WYE-T749 

Est. sulfide content in eval. int. Ni pot 

4 

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

(Qu) 
Relative WRC 

Factor Rating Weight Potential 

Sulfide type \ X 6. = _ b& 

Sulfide surface 
, 

area exposed $ X 5 = ty 

Alkali type \ X -4 = - 4 

Alkali surface 

area exposed 3 X -3 = —J 

Grain size a X 2 = 4 

Weathering / 
2 

slaking \ Xx 2 = 

oD 
Total = I+ 
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Waste Rock Classification (WRC) Evaluations 

DDH: 14 3 Main int.: loJa -1 2G Fval. int.: [tho tl 

Fst. sulfide content in eval. int. Ls of 

Fst. % of main int. accounted for by eval. int. 2%. 

Relative WRC 

CML ) Factor Rating Weight Potential 

Sulfide type | Xx 6 = l 

Sulfide surface 

area exposed ae X 5 = Zo 

Alkali type ( X -4 = -¥ 

Alkali surface u 

area exposed xX —3 = w(t 

Grain size u xX 2 = uf 

Weathering/ 
slaking ee ee a 

Total = (G 

DDH: + (, Main int. \Buu — 19 ko Eval. int. Le 3Y-18 337 

Fst. sulfide content in eval. int. Nyevegen 

Fst. % of main int. accounted for by eval. int. 60 “/. | 

QL Relative WRC 

Factor Rating Weight Potential 

Sulfide type ( X 6 = G 

Sulfide surface 2 

area exposed X 5 = (0 

Alkali type t Xx —4 = of 

Alkali surface a 

area exposed X -3 = -4 

Grain size a X 2 = Y 

Weathering/ 

slaking X 2 = za 

a Oat 90



| Waste Rock Classification (WRC) Evaluations 

on Zan , 
DDH: uf. Main int.: IEW ° Eval. int.: Zav 4 - 2o0lo 

Est. sulfide content _in eval. int. Us yaa 

Est. % of main int. accounted _ for by eval. int. ‘ee 

Cav) 
Relative WRC 

Factor Rating Weight Potential 

Sulfide type tL xX _HE6O _& 

Sulfide surface 
2 

area exposed y X 5 = e 

Alkali type ! X _-4 == _ ot 

Alkali surface 
_ 

area exposed . X 7-3. = te 

Grain size : a X 2 = = a 

Weathering/ 

slaking ‘xX 2 _ 

Total = ___'b& 

ppH: ¢& Main int. 2U0v- 2320 Eval. int. 22 o-229 6 

Est. sulfide content in eval. int. U, 
é | 

Fst. % of main int. accounted_for by eval. int. 3 (. 

AL 
Relative WRC 

| Factor Rating Weight Potential 

Sulfide type \ X 6 = 6 

Sulfide surface 

area exposed 3 X 5 = 1 

) Alkali type ( X -4 = _ = 4 

| 
Alkali surface 

area exposed + X _-3 = —(t 

| 
Grain size eu x 2 = Y 

| 
Weathering/ 

slaking | X 2. = a 

Total = I 

| DM 0 
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| Waste Rock Classification (WRC) Evaluations 

DDH: ] Main int.: (39 -(4o Eval. int.: 134-'4o 

Fst. sulfide content in eval. int. Aversa 

a, ¢@ 

Est. % of main int. accounted for by eval. int. go *f, 

Relative WRC 

SL Factor Rating Weight Potential 

Sulfide type ( X 6 = G 

Sulfide surface 3 
area exposed X 5 = lye 

Alkali type \ X -4 = cf 

Alkali surface 3 

area exposed X _-3 = —7 

Grain size 2 X 2 = Y 

Weathering/ ’ 2 

slaking X 2 = 

Total = ly 

DDH: 4 Main int. 139-190 Eval. int. (t¥4-/66 

Fst. sulfide content in eval. int. ds shot 

6 

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

Relative WRC 

(st) Factor Rating Weight Potential 

Sulfide type | X 6 = C 

Sulfide surface u 

area exposed X 5. = io 

Alkali type l X -4 = -¢ 

Alkali surface 

area exposed 4 X —3 = —(2 

Grain size Lu x 2 = Y 

Weathering/ 

slaking X 2 = 2 

Total = the 

Ava 
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: Waste Rock Classification (WRC) Evaluations 

pou: 4 Main _int.: 30> "00 Eval. int.: 339-346 _ 

Est. sulfide content in eval. int. Ls lat 

Est. % of main int. accounted for by eval. int. 20 *f. 

Relative WRC 

SL ) Factor Rating Weight Potential 

Sulfide type \ X 6. = a 

Sulfide surface 

area exposed a X 5 = Jo 

Alkali type \ X —4 = - 4 

Alkali surface 

area exposed uf X _-3 = -(& 

Grain size | 2. X _ 2. +t 

Weathering/ 

slaking — tx _ 2 ft 

Total = G 

DDH: 4 Main int. 3 ov- +d Eval. int. 3 yo -3F) 

Est. sulfide content in eval. int. N vee (A= 

é | 

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

Relative WRC 

Gy Factor Rating Weight Potential 

Sulfide type | X 6 = GC 

Sulfide surface 

area exposed 2 X 5 = lo 

Alkali type ( xX —4 = - + 

Alkali surface 
Ll 

area exposed z Xx -3 = 

Grain size = x 2 = + 

Weathering/ 
2 

slaking \ x 2 = 

a) 
Total = a 

\aX 
Vy 
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Waste Rock Classification (WRC) Evaluations 

DDH: (3| Main int.: [lbo- (22 Eval. int.: |2o7-(2o0¥% 

Est. sulfide content in eval. int. Li yhoo 

Est. %* of main int. accounted for by eval. int. S °/, 

CAL) Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = b 

Sulfide surface 
area exposed 3 X 5 = is" 

Alkali type \ X -4 = -4 

Alkali surface 3 
area exposed xX -3 = -4 

Grain size 2. X 2 = of 

Weathering / 
slaking | X 2 = 2 

Total = if 

DDH: (3 Main int. (l@e-122) Fval. int. /I6yY-lle 

Est. sulfide content in eval. int. A vere (A- 

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

( ML ) Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = P 

Sulfide surface 
area exposed 2 X 5 = (0 

Alkali type | X _ _-4 = ~ 

Alkali surface 
area exposed 2 X _-3 = —b 

Grain size a x 2 = Y 

Weathering/ 

slaking | X 2 = 2. 

a) Total = ) uw 

a v 
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| Waste Rock Classification (WRC) Evaluations 

DDH: (3 | Main int.: JUL -1 SIG Eval. int.:; 1234-1. 3\~— 

| Est. sulfide content in eval. int. (Liste f 

Est. % of main int. accounted for by eval. int. 7, 

Relative WRC 

(ML ) Factor _—————<“<‘CM@Rattinngs=©6 Weight) §=>© Potential 

Sulfide type X 6 = & 

Sulfide surface 

area exposed ut X 5 = Zo 

Alkali type | X -4 = ~ 4. 

Alkali surface 

area exposed 3 x —3 = Ft 

Grain size 7 2. X 2 = uf 

Weathering/ 2 

slaking | X 200 F 

Total = 19 

ppH: (31 Main int, [22I-'3't6 = evar. int. 1302-1303 

Fst. sulfide content in eval. int. Ave 

Est. % of main int. accounted for by eval. int. $4 7s. 

TAL 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 u X -3 = -G 

Grain size a X 2 = 4+ 

Weathering/ 2. 

5 slaking X 2 = 

ay Total = } 

SN el 
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Waste Rock Classification (WRC) Evaluations 

DDH: 13! Main int.: I3'6-I4te Eval. int.: 1546-1347 _ 

Est. sulfide content in eval. int. Wi she fT 

Est. % of main int. accounted for by eval. int. 4°, 

( ML . Relative WRC 

Factor Rating Weight Potential 

Sulfide type tx 6 = G 

Sulfide surface 

area exposed 4 Xx 5 = _ 46 

Alkali type X _-4 = -4 

Alkali surface 5 

area exposed 3 x —3 = a 

Grain size z X 2 = Y 

Weathering/ 2 

slaking | x 2 = 

Total = 19 

ppH: _'31 Main int. Itleo-tyo3 Eval. int. (I4b69-'476 

Est. sulfide content _ in eval. int. Avevege 

Fst. % of main int. accounted for by eval. int. ( dd “/, | 

L 
Relative WRC 

M Factor Rating Weight Potential 

Sulfide type \ X 6 = q 

Sulfide surface 

area exposed z X 5 = [6 

Alkali type | X -4 = on 

Alkali surface 

area exposed 3 x —3 = _ 

Grain size = X 2 = oe 

Weathering/ 

slaking | x _ 2, = bh 

“) Total = 

A) veh —1— 
96



| Waste Rock Classification (WRC) Evaluations 

poo: /63 Main int.: I|7¥o-(9¥se Eval. int.: !782-'7% 3 

Fst. sulfide content in eval. int. Arvne pen 

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

QL Relative WRC 
Factor Rating Weight Potential 

Sulfide type X 6 = ( 

Sulfide surface , | ce 
area exposed Xx 5 = 

Alkali type Xx -4 = -¥ 

Alkali surface 
area exposed iw X -—3 = -( 

Grain size . eu x 2 = f 

Weathering/ 
slaking ee > ee 

Total = I 

DDH: |I6& 3 Main int. lN5u-19 5% Eval. int. 183-1836 

Est. sulfide content in eval. int. Wi ret 

Est. % of main int. accounted for by eval. int. < | of, | 

QL Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = l 

Sulfide surface 2 - 
area exposed X 5 = (ys 

Alkali type ( X _-4 = -' 

Alkali surface 
area exposed 3 X -3 = -7 

Grain size 2 X 2 = YU 

Weathering/ 2. 

o) slaking X 2 = OT 

Total = iY 
ay h Jn 

97



| Waste Rock Classification (WRC) Evaluations 

- -— 

DDH: /I63 Main int.: [70 -!9850 gyal. int.;: IE7TY-1V7S 

Est. sulfide content in eval. int. Avera Conus s le) 

Fst. % of main int. accounted for by eval. int. (uml 

QL Relative WRC 
Factor Rating Weight Potential 

Sulfide type \ X 6 = G 

Sulfide surface 2. 
area exposed ee. > to 

Alkali type ( X _-4 = -Y¥ 

Alkali surface 

area exposed uf X -3 = mike 

Grain size = x 2 = uf 

Weathering/ 
slaking X 2 = eu 

Total = G 

— 

pow: 48 Main int. [28 -'336 Eval. int. |J3oY¥ -I3e3 

Est. sulfide content in eval. int. Li ghana 

Est. % of main int. accounted for by eval. int. to °(, | 

ML Relative WRC 
Factor Rating Weight Potential 

Sulfide type | X 6 = L 

Sulfide surface 

area exposed 4 Xx 5 = Zo 

Alkali type | X -4 = -¥ 

Alkali surface uy 
area exposed X -3 = —le 

Grain size a X 2 = Yf 

Weathering/ 2 
slaking | X 2 = 

9 Total = If 
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| Waste Rock Classification (WRC) Evaluations 

DDH: 23 Main int.: IW -I*6o Eval. int.: mMoG-I¥ys7) 

Est. sulfide content in eval. int. Li yer 

6 

Fst. % of main int. accounted for by eval. int. 20 “l. 

Relative WRC 

(mv) Factor Rating Weight Potential 

Sulfide type | Xx 6. = — 

Sulfide surface 2. 

area exposed X 5 = lo 

Alkali type \ X -4 = -4 

Alkali surface 
-t 

area exposed | u x -3 = 

Grain size 2 X > = of 

Weathering/ 
2 

slaking X _ 200 = 

Total = te 

poo: Main int. 20 -8¥6 Eval. int. THY - FYI” 

Fst. sulfide content in eval. int. + 

Fst. % of main int. accounted for by eval. int. su %, 

Relative WRC 

Factor Rating Weight Potential 

Sulfide type \ X 6 = G 

Sulfide surface 

area exposed 3 X 5 = ig 

Alkali type \ X _-4 = -~ 

Alkali surface 
-—4 

area exposed 3 X -3 = 

Grain size = xX 2. tt 

Weathering/ 

slaking X 2. = ce 

a) 
Total = (y 

“Ht 0 
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| Waste Rock Classification (WRC) Evaluations 

DDH: 2) Main int.: (7S 3-I7XG Eval. int.: (TOY -(I9Ky7 

Est. sulfide content in eval. int. 

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

CR Relative WRC 
Factor Rating Weight Potential 

Sulfide type | Xx 6 = & 

Sulfide surface 

area exposed 3 X 5 = ST 

Alkali type 3 X —4 = —I2 

Alkali surface 

area exposed eq X -3 = —-¢ 

Grain size 2. xX 2 = ef 

Weathering/ 7 
slaking ( X 200 = 

Total = } 

DDH: 23 Main int. 149%- I¥96 Eval. int. 1492.%= (49 \*.97 

Est. sulfide content in eval. int. 

Est. ¢ of main int. accounted for by eval. int. | 

Relative WRC 
Ee’) Factor Rating Weight Potential 

Sulfide type | X 6 = ( 

Sulfide surface 

area exposed Y X 5 = Zo 

Alkali type | X -4 = -4 

Alkali surface 
area exposed ( Xx —3 = ~3$ 

Grain size a x 2 = Y 

Weathering / 
slaking ee > ee 

~) 
_— 

CG, A Total = 2% 

Hy 
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Waste Rock Classification (WRC) Evaluations 

/ 

- 

DDH: 38 Main int.: 2374-23 7G Eval. int.: 237 -237¥.9 

| Est. sulfide content in eval. int. 

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

ER) Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = G 

Sulfide surface 

area exposed H X 5 = 26 

Alkali type | X _-4 = -4 

Alkali surface 

area exposed x -3 = -3 

Grain size __ 2h Xx 2 = q 

Weathering/ ; 2 

slaking X 2 = 

Total = ___2% 

a 

ppH: 73 Main int. |V8O-'€ 83 Eval. int. SSL 1 ee 

Est. sulfide content in eval. int. 

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

Ee’) 
Relative WRC 

Factor Rating Weight Potential 

Sulfide type lx 6 = G 

Sulfide surface 3 - 

area exposed X 5 = ty 

Alkali type | X -4 = - 

Alkali surface 

area exposed 2 X -3 = + 

Grain size ct X 2 = uf 

Weathering/ 
> 

slaking \ X 2 = 

G 
Total = (7? 

“) Rat 
o 
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Waste Rock Classification (WRC) Evaluations 

DDH: |2& Main int.: 23lt-23t3 Fval. int.: 23¢2-23t2.\7 

Est. sulfide content in eval. int. 

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

Relative WRC 

(ER’) Factor Rating Weight Potential 

Sulfide type ! X 6 = G 

Sulfide surface - - 

area exposed 5 x 5 = 25 

Alkali type \ X —4 = ~¥ 

Alkali surface 3 

area exposed \ X -3 = ~ 

Grain size 2 X 2 = sf 

Weathering / > 
slaking ( Xx 20 FL 

Total = 30 

DDH: (33 Main int. 1297 - 129 4 Eval. int. 1297.9 - (295 

Fst. sulfide content in eval. int. 

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

Relative WRC 

(Ee) Factor Rating Weight Potential 

Sulfide type X 6 = C 

Sulfide surface 
area exposed yp X 5 = Zo 

Alkali type au Xx -4 = —§ 

Alkali surface - t 

area exposed X =3 = ~~ 

Grain size io x 2 = Y 

Weathering/ 2. 

slaking \ X 2. = 

c) Total = is 

Yi 
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Waste Rock Classification (WRC) Evaluations 

DDH: 14 3 Main int.; [#27 -lt36 Eval. int.; (2y.7-—U2 

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 = G 

Sulfide surface 

area exposed as X 5 = 26 

Alkali type ( X —4 = —+ 

Alkali surface 
3 

area exposed \ X —3 = 

Grain size . 3 X 2 = G 

Weathering/ t 

slaking X 2 = 2 

Total = 277 

DDH: (4 _ Main int. |9Ib - (909 Eval. int. 1917-1918 

Fst. sulfide content in eval. int. 

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

Relative WRC 

Cea Factor Rating Weight Potential 

Sulfide type ( X 6 = G 

Sulfide surface - 

area exposed $ X 5 = ag 

Alkali type ( x -4 = ~¢ 

Alkali surface 

area exposed | X -3 = —3 

Grain size 3 X 2 = L 

Weathering/ 

slaking \ X 2 = e 

o) Total = = 

Hy 
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Waste Rock Classification (WRC) Evaluations 

DDH: 24% Main int.: 969 -F12 Eval. int.: Flo-Gli 

Fst. sulfide content in eval. int. 

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

(Ce) Relative WRC 
Factor Rating Weight Potential 

Sulfide type \ X 6 = q 
Sulfide surface - 
area exposed 3 X 5 = 1) 

Alkali type ( X —4 = —¥ 

Alkali surface 
area exposed a X =3 = -6 

Grain size 3 X 2 = G 

Weathering / 
slaking XX 2 = e& 

Total = 15 

DDH: 2Y Main int. 19905-1995 Eval. int. 1996.5 -(95 } 

Est. sulfide content in eval. int. 

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

Relative WRC 
CR Factor Rating Weight Potential 

Sulfide type ! X 6 = G 

Sulfide surface 
area exposed + X 5 = Zo 

Alkali type [ X -4 = -‘f 

Alkali surface 

area exposed tf X _-3 C= 3 

Grain size 3 +X _ 2 = C 

Weathering/ 

slaking | X 2 = 2 

~) 4 Total = 27 
a 

x 
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Waste Rock Classification (WRC) Evaluations 

a= — 

pow: @S| Main int.: 4-1 Eval. inte: W42- 42-07 

Est. sulfide content in eval. int. 

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

(ce) Relative WRC 

Factor Rating Weight Potential 

Sulfide type | X 6 = G 

Sulfide surface | 

area exposed + X 5 = 24 

Alkali type \ X -4 = -4 | 

Alkali surface 2. 
area exposed Xx —3 = —l 

Grain size , 2 X 2 = ¢ 

Weathering/ 2 
slaking X 2 = 

Total = 22 

DDH: /3/ Main int. Eval. int. $79- $7 G37 

Fst. sulfide content in eval. int. 

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

aan OT Relative WRC 

Misc. Sam 2le Factor Rating Weight Potential 

Sulfide type | X 6 = b 

Sulfide surface ' L 

area exposed X 5 = $ 

Alkali type ] X —4 = -Y 

Alkali surface 

area exposed | X _ -3 = -3 

Grain size 2 X 2 = of 

Weathering/ 7 

Slaking a 

Total = Jo 
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Waste Rock Classification (WRC) Evaluations | 

aA “a 

DDH: ISS Main int.: ‘6 $0 -/67) Eval. int.: 1661-1667 

Fst. sulfide content in eval. int. |. bet 

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

| Relative WRC 

RL Factor Rating Weight Potential 

| Sulfide type | x _ 6 = ne 

Sulfide surface 

area exposed 3 #x_ 5 = 1s 

Alkali type ! X —4 = - of 

Alkali surface 

area exposed | X —3 = -3 

Grain size 2 X 2 = +f 

Weathering/ 

slaking X 2 = t 

Total = L6 

DDH: Main int. Eval. int. 

Est. sulfide content in eval. int. 

Fst. % of main int. accounted for by 4val. int. | 

Relative WRC 

Factor Mating Weight Potential 

Sulfide type X 6 = 

Sulfide surfageé 

area exposeg Xx 5 = 

Alkali tye OX he 

Alkali/surface 

area/exposed Xx -3 = 

Gyvain size X 2 = 

Weathering/ 

slaking X 2 = 

Total = 
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: Appendix 2 

1995 Bulk Chemical Composition Data 

Appendix 2.1 Lakefield Research Bulk Chemical Composition of the 
ABA Samples | 

_ Appendix 2.2 Skunk Lake Formation Bulk Chemical Composition Data 

| Appendix 2.3 Rice Lake Formation Bulk Chemical Composition Data 

Appendix 2.4 Upper Mole Lake Formation Bulk Chemical Composition Data 

Appendix 2.5 Lower Mole Lake Formation Bulk Chemical Composition Data 
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: Appendix 2.1 

Lakefield Research Bulk Chemical Composition of the ABA Samples 
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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 

. | 

Crandon Mining Company 
Lakefield, September 8, 1995 

7N. 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 DOH 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 11 28 36300 13600 397 < 5.0 

3 DDH 44 557-559 59300 < 50 361 < 0.5 1440 3.4 11 14 26 36400 18000 457 < 5.0 

. bh 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 ss See Te Zn K As Se Sb Hg coz — 

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 

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 25 <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 25 <10 <5.0 < 10 88 23800 6.0 < 5.0 <5.0 <0.3 < 0.05 

5 DOH 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 46 163 299 <10 <5.0 < 10 125 22000 65.6 < 5.0 <5.0 <0.3 0.07 

7 DDH 92 322-324 1330 20 157. 29.—=C«:« 100s < * SO 10 62 22800 5.9 <5.0 <5.0 <0.3 0.15 

page 1/10



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 

Inn
 

8 DDH 92 332-334 77900—=—s <:‘50 368 < 0.5 578 11 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. DOH-23 1077-1079 57300 < 50 272 <0.5 1660 9.4 24 2.1 553 65000 27800 1240 < 5.0 

14 DDH-44 754-756 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 11 33 < 2.0 116 72900 58700 804 < 5.0 

| Lo 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 

I 

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 % 

rn 
. 

B 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 ODH-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 44. <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-44 774-776 2010 < 2.0 487 28 <10 <5.0 < 10 68 27300 33.4 <5.0 <5.0 <0.3 0.11 

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 34 <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 

nr 
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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 

20 DDH-172 1504-1506 70000 «=< 50 469 <0.5 1620 3.9 11 103 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 #2#+'19 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 

i 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 g/t g/t g/t g/t g/t g/t g/t g/t u 

20 DDH-172 1504-1506 1590 50 524 25 <10 <5.0 < 10 gS 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 7 

27. 73-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 <0.3 5.40 

30 DDH-131 1163-1165 1480 2.8 789 24 <10 <5.0 < 10 419 18200 <5.0 <5.0 <5.0 < 0.3 0.22 

31. DDH-1314 1171-1173 8650 70 504 37. <10 <5.0 < 10 172. 20800 <5.0 <5.0 <5.0 < 0.3 O.11 
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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 | 
eee 

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 11 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 ODH-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 11 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 24 < 2.0 110 80300 19200 1140 < 5.0 

39 DDH 45 2098-2100 57900 < 50 196 <0.5 5860 13 26 < 2.0 298 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 

. n 42 DDH-68 1898-1900 64000 < 50 220 <0.5 5240 11 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 

| eee 

No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se Sb lig 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 * 
EFS 

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 1.54 
35 DDH-16 3017-3019 18000 20 1500 32. <10 <5.0 < 10 161 11600 9.0 <5.0 <5.0 <0.3 1.36 a 
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. «46720 <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 9.8 <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 0.92 
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 26 < 10 < 5.0 <10 1030 15100 8.35 <5.0 <5.0 < 0.3 < 0.05 

SSS 
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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 

4& DDH-176 1002-1004 82200 < 50 442 1.3 544 4.0 7.4 23 73 23500 13300 7 < 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 DODH-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 

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

oO 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 a 

44 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 31.6<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 0.11 

47 DDH-9. SL 362-385 1530 13 145 2% <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 < 10 452. 20600 23.3 < 5.0 <5.0 < 0.3 < 0.05 

50 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 7 

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 2% <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 

page 5/10



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 

a 

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 < 50 310 0.6 13900 15 30 11 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 11 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 S22 < 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 11 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 

gn 

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 % 

a — SS 

56 DDH-15 RL 2079-2111 7870 o7 366 31 <10 <5.0 < 10 166 12700 <5.0 <5.0 <5.0 <0.3 0.22 

57 DDH-16 RL 2344-2376 10300 < 2.0 672 28 <10 <5.0 < 10 7% 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 0.11 - 

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 24 < 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 34 <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 . 

a 
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No. Sample 1D 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 

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 11 304 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 

OO 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 35 <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 90.77 

70 DDH-163 RL 1804-1829 19100 < 2.0 511 3, <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 0.11 

| 
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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 

80 ODH-131 UML 1161-1185 71000 8 < 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 22 < 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 11 30 < 2.0 88 69400 27500 1200 < 5.0 

| 90 DDH-16 LML 2995-3026 71100 =< 50 152 < 0.5 12800 11 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 

a 

No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se Sb lig 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 % 

tt NN 

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 <5.0 < 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 0.22 | 

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 11 688 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 7% 3440 <5.0 <5.0 <5.0 <0.3 2.17 

86 DDH-163 UML 2560-2585 950 8.1 516 27)—0 << 10 < 5.0 < 10 121 10300 <5.0 <5.0 <5.0 <0.3 0.33 7 

87 DDH-6 LML 865-900 1410 11 875 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 11 911 30 <10 <5.0 < 10 137 10900 <5.0 <5.0 <5.0 <0.3 0.40 

i 
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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 

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 =3=6< 50 295 <0.5 20500 9.1 a7 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 DOH-85 LML 964-1004 69800 Y 329 0.9 10700 6.3 15 13 18 43600 24700 552 < 5.0 

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

98 DDH-154 LML 1500-1526 70300 6 < 50 192 1.8 4140 11 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 DOH-165 LML 2227-2250 71300 = 8=6< 50 196 0.6 5990 14 30 62 21 86600 39800 1300 < 5.0 

= 102 DDOH-176 LML 986-1021 76200 =< 50 295 1.6 1110 11 16 43 55 45200 21500 199 < 5.0 , 

103 DDH-270 LML 2047-2073 79700 =3=6< 50 577 0.7 4310 3.9 ~ 15 14 11. 25100 9860 309 < 5.0 

a 

No. Sample ID Na Ni P Pb Sb Se Te Zn K As Se Sb =i 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 x 

a 
| 

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 27.20 < 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 < 5.0 < 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 §.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 ey. 6<< 10 < 5.0 < 10 69 25100 6.9 <5.0 <5.0 <0.3 3.27 

a 
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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 AlAs 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 

NE 

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 5235 < 5.0 

A 

No. Sample ID Na Ni P Pb Sb Se Te 2n K As Se Sb Hg C02 | 

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 a 

ce 

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 

SS EnEnInIn on neue 

7 : Lf /. 

i ONAwW 

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.



| Appendix 2.2 

Skunk Lake Formation Bulk Chemical Composition Data 

MLD2\93C049\GBAPP\8765\1 0000 
12



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 Zn co, 

Lake Core mg/kg = mg/kg. = mg/kg. = mg/kg_=—s mg/kg mg/kg_—smgy/kg_—_ mak mg/kg mg/kg mg/kg mg/kg mg/kg mgkg mgkg mgkg mgkg =mgkg  mgkg  mgkg mg/kg mg/kg mg/kg % 

DDH 9 

— 

Neos 70800 73 405 <06 680 9.5 13 32 14 50,600  <0.3 21,000 —23,200 714 <5.5 1,680 14 160 29 <55 <55 <i 151 <0.05 

DDH 23 
a 

sasen 04900 <5.5 371 0.6 2,100 8.4 14 <2.2 12 48,400 <03 19,500 20,900 866 <55 1240 «22 235 28 <55 <55.—té«Cz*‘WL 144 018 

DDH 44 Fen i97 OR S00, 25.6 410 0.6 403 69 8.8 46 388 43,600 <0.3.~—— 22,700 = 22,400 433 <55 1,320 13 110 25 <55  <55 <I 167 <0.05 

DDH 44 « or6.575 8200 126 427 0.6 680 7.0 16 53 30 434800 «<03 24400 15,700 411 <55 1,600 30 175 23 <55  <55 <i 118 <0.05 

= peas J 66,300 <5.5 278 0.6 530 13 20 34 «2.960 ~=—«67,000 Ss <0.3.—s«17,300- 22,300 878 <5. 1210.6 86 4205555 <M 253 < 0.05 

eer 73800 13.5 355 0.7 1,480 i 16 <2.2 144. «65,700 «Ss <0.3.—Ss«18,900 28,000 1020 <5.5 1,330 < 2.2 460 31 <55  <55 <i 145 <0.05 

Oat 65,000 «17.7 420 06 588 6.9 14 20 soa. 42.200«'s«<03~—Ss«22,300Ss«19,000«579 <5.5 1,400 75 151 29 <55  <55 <I 82 <0.05 

mn kaa 63.000 8.6 267 <06 622 10 19 10 386 64900 <03 15,300 24900 1,130 <S5 — 1,140 6.0 158 28 <55  <55 <i 186 <0.05 

63.000. <55- 2677 <0.6- = 403 <2.2- 12- —34,800- 15,300- 15,700. 411- 1140 <2.2- <0.05- 

Range 33800 25.6 427 07 «=. 200 OB BRA gg 2,960 67,000 24,400 28,000 ~—=—‘1,,130 1,680 39 «80460 23-31 82-253 0.18 

X(n=8) 67.200 12.0 367 0.6 885 9.0 15 21 555 $2,200 += <0.3.—~S—«20,200~——22,000 753 <55 1,360 10 192 27 <55 <55  <Il 156 0.07 

0 3,600 7.0 63 0.07 589 2.2 3.5 20 991 12,300 3,010 3,700 265 189 9.1 117 2.8 50 0.05 

Comper 03:60 61 300 <10 1.100 5.0 21 7.0 860 46,000 <0.3 17,900 21,200 ~=—_ 630 <20 ‘1,100 6.0 NA 140 20 <30 <30 240 NA 

/OT 1 

. 

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\B763\10000 
Checked by: DJL



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 

a 
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 co, 

Core mgkg mg/kg mgkg ~mgkg ~=mgkg ~mekg mgkg mekg mgkg =mgkg  =mekg mg/kg mg/kg mg/kg ~mgkg ~megkg = =mekg mgkg =mekg =~mgkg ~mgkg =~mgkg  mgkg % 
a 

DDH 44 538.540 64,500 48.0 421 <0.6 ‘1,050 4.4 21 26 41 36,400 <03 23,200 13600 419 <5.5 1,480 31 170 22 <5.5 <5.5 <1 158 <0.05 

DDH 44 548.550 64.600 23.1 419 <06 1,020 4.4 13 12 31 39,900  <03 22,400 15000 437 <5.5 1,510 33 106 26 <5.5 <5.5 <11 150 <0.05 

DDH 44 357.550 65,200 9.1 397 <0.6 1,580 3.7 12 15 29 40,000  <03 21,600 19800 503 <5.5 1,420 32 75 28 <5.5 <5.5 <11 164 <0.05 

DDH 44 ; 566.568 75,000 6.6 476 <0.6 754 3.7 8.8 <2.2 9.4 38,200  <0.3 26,200 19,900 519 <55 1,560 <22 194 28 <5.5 <5.5 <11 97 <0.05 

> 
| 

DDH 44 595.597 71,700 148 444 <06 603 3.7 12 <2.2 14 36,200 <03 24900 20,700 504 <5.5 1330 86 107 30 <5.5 <5.5 <1] i <0.05 
SST 

64,500- 6.6- 397- 603- <2.2. 36,200- 21,600- 13,600- 419. 1330 <2.2- 3.7-4, 8- 4 ’ ’ ’ : . . 

Range 75,000 480 476 15304 BRE G84 AT 49,000 26,200 20,700 ~—S19 1500 33, EPA 22-30 97-164 

X(n=5) 68200 = 20.3 431 <0.6 1,000 4.0 13 1 25 38,100  <03 23,700 17,800 476 <5.5 1,460 21 130 27 <5.5 <5.5 <1! 136 <0.05 

0 4,850 16.7 30 373 0.4 4.6 9.9 13 1,830 1,870 3,250 45 89 15 50 3.0 30 
ne eh A A  R —  ——  —  —___eeeeee 

DDH 44 . 536-578 65,200 12.6 427 0.6 680 7.0 16 53 30 34800 <03 24,400 15,700 411 <5.5 1,600 30 175 23 <5.5 <5.5 <1 118 <0.06 

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: Djt



Appendix 2.2 Table 3 

Bulk Chemical Composition Variability Within the Randomly Selected Skunk Lake Formation Core DDH 92: 311-338, Calculated Statistical Parameters, and a 

Comparison With the Composition of DDH 92: 311-338 

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 co, 

Core mg/kg mgke mpke mgkg mg/kg mg/kg mgke mgkg mg/kg mg/kg mgekg mg/kg mgke mgkg mgkg mgkg mgke  meke mg/kg mgkg mg/kg mgkg — mg/kg % 

: 2 

Meare 71,500 72.1 304i <0.6—«389 4.4 18 15 1300 «38800 <0.3.—24200- 19,500, 587 <5. 1470S 179 32 <55 <5 <1 138 0.07 

Oe 71,500 6.8 SOR <06 911 3.7 8.9 <2.2 34 6.700 «= <0.3.—Ss«28,100—s«*d18,900 S64 5.5 1,460 22 173 32 <5.5 <5.5 <1l 68 0.15 

PP ® 88,700 9.6 40s <0.6 «636 12 18 64 1o1ks600S <0.3~——«22,600 30,200 977 <5 13300 151 35 <55 55S 142 0.18 

71,500. 6.5. 405- 636- <22- 34 — 36,700- 22,600- 18,900-  $64- 1,330- 151- 0.07- 

. , 
37-12 - 

, 
, 

-5 - 
- 

Range 85,700 72.1 S008 939 THR BIE 64 1300 85,600 25,100 30,200 977 1479 19 ® 68-142 0:18 

K(n=3) 76,200 -29.4 472 <0.6 829 6.7 15 27 508 83.700 < 0.3 24,000 22,900 709 <S.5 1,420 28 168 33 <5.5 <5.5 <11 116 0.13 

0 8200 37.0 SR 167 4.6 8.2 33 690 27.600 1,270 6,360 232 78 21 15 17 42 0.06 

~ DDH 92 sL3aR 65,000 «17.7 420 0.6 588 6.9 14 20 soa. 422200=Ss«< 032,300 19,000 S79 <5-5 1A00 TS 151 29 <5.5 «5.5 <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 

MUD 2\03C049\GBAPP\8763\10000 

Checked by: DIL
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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 co, 

Core mg/kg  mgkg mg/kg mg/kg mg/kg mgkg mgkg mg/kg  me/ke mgkg mgkg meke mg/kg mg/kg mgkg  mgkg — meke mgkg mgkg mgkg  meke mg/kg mg/kg %o 

Osa 73300 <S5) 364. 1,850 10 21 3.7 38 60,000 <03.-—« 20,400 «35,400, 747 5.51340 44-695 32 <58 55S sD 204 = < 0.05 

ro 15 82,700 <5.5 308 0.7 5,080 i 25 31 26 59500 <03 14,000 52,900 1300 <5.5— 8,660 30 403 34 <55 5.5 <I 183 0.22 

36 83,500 <S5 341 07 15300 ~—«:16 33 12 15 104.000 <03 10,900 32,100, 1,440 <5. 11.300 <22. 739 31 <55 <5.5 Ss‘ <i 84 2.64 

Sa pRs 75100 <55 ATR i 2280S 14 13 31 45500 <0.3.-—-25,700- 25,100 857, <5.5 1,610 41 513 28 <55<5.5 <I 16 0.22 

oe at 82,800 7.6 232 09 5,270 1 29 57 66 30200 <03.—«12,200- $9,200 1,230, <5.5 1,170 <22. 745 36 55 <55 ss 112 0.73 

= O08? 89.300 13 513. 08,710 19 332235091000 <0.3 22,000 35,600 2,070 <55 6,250 <2.2 446 40 “55 iS ALs«dAT =O 

et oi a7 <5 229 (0H 1,540 12 25 26 43 g3300  <0.3.-—«13,200 51,300, 1,350, <5.5 1,290 44 482 34 <55 C55 :—«CSiL 278 «=< 0.08 

eet 79.000 <5.5 «689 06 2,570 10 20 $0 146 «= 58,000Ss«<0.3-——«(28,000 «18,400 1,050<5-9 1,610 14 559 33 <55  <55 <I 177 O11 

pe god 200 <8S 404 06330 1322 «6B—S«*56300.- <3 20,400 28,300,704 <55 1,420 <2.2—~S«497 29 <55 SS <A 120 <0.05 

OD 74,000 9.6 430 <060—t—«d2«SADs—“ ass 16 287 26 50.900 <03.«—«24,200 «23.900 S74 <5.5 1,620 <22 514.26 “555.5 si 136 < 0.08 

oot a0 74900 <55 243 <6 16,200 6.3 16 119 10 42600 <03— 13,500 24300, 1240, < 5.5 23,300 <22 452 28 <55 <5.5 <A 106 1.69 

DDH oI 87.000, <5S_ 403 06 2140 © 12 ee 3800=« 82,700 <03 20,800 29,600 L060, <>» 130022 TSS SS <M B98 «0.05 

pr R08 92500 <5S 210 <0.6 6,850 18 43 $77 60 «112,000 <0.3—7,630 59.200 1860 <55 1030 <22 762 3 “5555s <M 123 07" 

MLD2\93CO4°\GBAPP\8763\10000



Appendix 2.3 Table 1 (Continued) 

C—O 

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

Core mg/kg mgkg ~mgkg ~mgkg ~=mgkg =mgkg =mgkg mg/kg mg/kg mg/kg mg/kg —s mg/kg mg/kg mgkg mgkg ~=mgkg =mgkge mgkg mg/kg =mgkg =mgkg =mgkg mgkg % 

DDH 160 
1971-1997 90,100 <5.5 393 0.7 6,050 10 31 202 50 69,400 <0.3 12,800 $2,400 953 <5.5 13,200 <2.2 612 40 <5.5 <5.5 <11 125 0.55 

DDH 163 
1721-1747 67,000 <5.5 430 <0.6 11,300 5.1 13 627 18 45,100 <0.3 17,500 19,900 1,280 <5.5 12,900 <2.2 492 28 <5.5 <5.5 <11 119 0.77 

DDH 163 
18004-1829 80,100 <5.5 3958 <0.6 18,000 8.8 26 131 73 62,700 <0.3 11,300 27,600 2,160 <5.5 21,000 <2.2 562 37 <5.5 <5.5 <11 188 2.72 

DDH 172 ) 
1262-1318 82,300 <S.§ 246 <0.6 2,970 13 28 67 179 81,200 <0.3 13,300 53,900 1,950 <5.5 1,130 <2.2 622 34 <5.5 <5.5 <11 555 0.18 

DDH 172 ; 
1500-1526 75,600 <5.5 564 0.6 2,930 5.1 12 334 21 31,000 <0.3 26,700 26,600 620 <5.5 1,970 <2.2 547 29 <5.5 <5.5 <11 82 <0.05 

‘ ‘ 

Range 67 ,000- <S.5- 210- <0.6- 1,330- 51-19 12-43 <2.2- 6.8- 31,000- 7,630- 18,400- §74- 1,030- <?2.2- 403- 26-40 82- <0.05- 

ne 90,100 13 689 0.9 18,000 ~ . 627 3,300 112,000 28,000 59,200 2.160 23,300 30 762 , 1,470 2.72 

—_ X (n = 18) 80.000 6.3 38} 0.7 5,880 11 23 145 253 67,500 <0.3 17,500 36,400 1.250 <5.5 6,230 48 576 33 <5.5 < 5.5 <i1 238 0.61 

Lf 

0 6,050 2.0 128 0.1 5,490 4.0 &.8 193 7166 22,100 6,180 14,200 493 7,240 6.9 114 4.2 326 0.86 

Composite 68,000 < 40 340 <1.0 7,700 7.0 19 11 210 62,100 <0.3 12,400 36,000 1.400 <20 5,100 1S NA 150 20 <3.0 <3.0 190 NA 

‘ 

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

NA = _ not analyzed 

Compiled by: JET 

MI 102\93C049\GBAPP\87 63\1 0000 
Checked by: Djt



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 co, 

Core mg/kg mg/kg mgkg mgke mgkg mgkg mgkg meke mg/kg mg/kg mg/kg = mg/kg mg/kg mgkg mgkg mgkg =mgkg mgkg mgkg =mgkg mgkg mg/kg mg/kg % 

DDH 23 
1041-1043 110,000 <5.5 518 0.88 1.660 15 43 9.0 934 114,000 <03 34800 37,400 2,500 <5.5 3.490 28 253 51 <5.5 <5.5 <i 468 0.15 

DDH 23 1050-1082 117.000 43 586 0.77 2.670 53 56 38 136 119,000 0.5 24.200 38,400 2,750 <S5.5 18,600 48 226 53 <5.5 <5.5 <i 8,130 0.40 

DDH 23 
1059-1061 108,000 14 820 11 3.700 16 44 2.3 210 102,000 <03 32,900 35,800 2,580 <55 9,030 44 262 48 <5.5 <5.5 <11 605 0.40 

DDH 23 ) < 
1068-1070 86,600 11 431 <0.6 2.220 16 42 3! 79 114,000 <0.3 11,400 46,600 2,490 <5S.5 994 21 678 36 <5.5 <5.5 <1l 308 0.18 

DDH 23 . ; ; ; 
) 

107.1079 63,000 5.7 299 <06: 1.830 10 26 2.3 608 71,500 <0.3 10,800 30,600 1,360 <5.5 1,080 <2.2 462 33 <5.5 <5.5 <11 403 <0.05 

63.000- <5.5- 299- <0.6- —-:1.660- 71,500- <0.3- 10,800- — 30,600- ~—-1,360- 994- <2.2-  —-226- 308- <0.05- 

—_ 
- - 3- - 

- 

ea Range 117,000 43 820 1 3700 10-53-2656 2.338 79-934 119,000 0.5 34,800 46,600 _—«.2,,750 18,600 48 678 OO 8.130 0.40 

X (n = 5) 96,900 16 530 0.77 2.420 22 42 17 393 104,000 0.34 22,800 37,800 2,340 <5.5 6,640 29 376 44 <5.5 <5.5 <11 1,980 0.24 

0 22,100 16 194 0.23 816 18 11 18 366 19,300 0.09 11,400 5,780 555 7,440 18 193 9.1 3,440 0.16 

DDH 23 

a 

1042-1082 89.300 13 513 0.8 2.710 19 35 <2.2 350 91,000 <0.3 22,000 35,600 2,070 <5S.5 6,250 <2.2 446 40 <5.5 <5.5 <i 1,470 0.15 

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

Compiled by: JET 

Mt D2\93C049\GBAPP\87 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 

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

Core mg/kg mgkg mgkg mg/kg mgkg =megkg =~mekg mekg mg/kg =mgkg  —megkg mg/kg mg/kg mgkg =mgkg ~mgkg =mgkg =mgkg = =mgkg =~=mgkg ~=mekg =mgkg mg/kg % 
a 

DDH 44 54-756 78,300 10 520 <0.6 1,520 6.2 16 11 12 41,900 <0.3 27,200 23,300 528 <5.5 1,610 5.6 568 29 <5.5 <5.5 <11 86 0.11 

DDH 44 64.766 73,800 12 277 0.8 2,100 8.1 16 43 79 50,700 <0.3 25,500 22,200 526 <5.5 1,280 34 502 28 <5.5 <5.5 <11 388 0.07 

DDH 44 74.776 75,600 37 594 0.8 1,510 5.0 16 <2.2 13 41,900 <0.3 30,000 11,800 317 <5.5 2,210 <22 536 31 <5.5 <5.5 <11 75 0.11 
ee 

73,800- 277- <06- 1,510 <2.2- 41,900- 25,500- —-11,800- 317- 1,280. = <2.2- 502- 0.07- 
Range 78,300 = 103 594 0.8 2100 708 43 12-79 50,700 30,000 23,300 528 2,210 34 568 28-31 388 ont 

‘2 X(n = 3) 75,900 20 467 0.7 1,710 6.4 16 19 35 44,800 <0.3 27,600 19,100 457 <5.5 1,700 14 535 29 <5.5 <5.5 <11 183 0.10 

0 2,260 15 167 0.1 338 1.6 21 38 5,080 2,270 6,340 121 471 17 33 1.5 178 0.02 
ee 
DDH 44 +59.779 74,000 9.6 430 <0.6 1,540 7.5 16 287 26 50,900 <0.3 24,200 23,900 574 <5.5 1620 <2.2 514 26 <5.5 <5.5 <1! 136 <0.05 

ee nt 

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

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/kg mgke mgkg mgkg mg/kg mgkg mgkg mgkg mgkg  mgkg  mgke mg/kg mg/kg mgkg =mgkg =mgkg =mgkg mg/kg mg/kg =mgkg =mgkg =—mgkg — mgkg % 

DDH 160 1975.1977 93,500 <5.5 394 0.9 2,020 12 36 <2.2 128 «80,200 «Ss <0.3~—s«13,600 64,600 884 <5.5 1,210 11 488 38 <5.5 <5.5 <11 103 0.15 

DDE 160 tons. 1987 94,400 <5. 518 <06 3600 99 33 52 136 81,200 = <0.3~—«16,600 = 58,800. 1,000 <55 1,310 32 7M 37 <55 <5.5 <11 120 0.07 

DDH 160 o9a.1996 103,000 7.2 477 08 6,010 rr 29 <2.2 18 66,200 <03 13,500 45,000 812 <55 24000 <22 506 43 <5.5 <5.5 <1! 185 0.33 

93,500. <S5- 2394  <06- 2,020 <2.2- 66,200- 13,500- 45,000- ~— 812. 1,210 <2.2- 488 0.07- 

Range 103,000 72 515 0.9 6010 te 29-88 5218136 gt 200 16,600 64,600 —‘1,000 24,000 32 ny PB 103-185 9.33 

tr 

. 

— xX (n = 3) 97,000 6.1 462 0.8 3,880 TI 33 19 94 75,900  <03 14600 56,100 899 <55 8,840 15 568 39 <5.5 <5.5 <11 136 0.18 

0 5,240 1.0 62 0.2 2,010 11 3.5 29 66 8,390 1,760 ‘10,100 95 13,100 15 124 3.2 43 0.13 

DDH 160 < 
1971-1997 90,100 <5.! 393 0.7 6,050 10 31 202 50 69,400 <03 12,800 $2,400. 953 <55 13,200 <22 612 40 <5.5 <5.5 <1l 125 0.55 

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

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/kg mekg mg/kg =mekg mgkg ~=me/kg mg/kg mg/kg =mgkg =~=meg/kg =mgkg mg/kg mg/kg mg/kg mgkg mg/kg =mgkg ~mg/kg =mgkg =mgkg =~=mg/kg =~=mekg  mekg % 

DDH 172 soa.1s06 77000 <6 516 <06 1,780 4.3 12 113 18 32,400 <03 21,200 28,800 539 <5.5 1.750 55 576 28 <5.5 <55 <1l 94 <0.05 

DDH 172 < « Isiaisis 7800 <6 560 <06 2,850 3.7 10 91 23 27,300 <03 24400 27,500 617 <55 1,650 15 510 32 <5.5 <5.5 <1 96 <0.05 

DDH 172 « s « 1539-1504 7000, < 0.6 582 <06 5,140 1.2 9.2 3.8 19 22,100 <03 25,800 21,100 661 <55 3,190 14 480 28 <5.5 <5.5 <1! 78 0.26 

75,600- 516- 1,780- 3.8- 22,100- 21,200- 21,100. == 539- 1,650- 480- <0.05- 
Range 77,000 582 5140 P43 9212 yg B23 39 40 25,800 28,800 _—661 3190 F576 2832 8-96 0.26 

NS x(n =3) 76,100 << 06 553 <06 3,260 3.1 10 42 20 27,300  <0.3 23,800 25,800 606 <5.5 2,200 28 522 29 <5.5 <5.5 <i 89 0.12 

0 757 34 1,720 1.6 14 62 2.6 5,150 2,360 4,120 62 862 23 49 2.3 9.9 0.12 

DDH 172 5s « so0.1506 75600 <5: 564 <06 2,930 5.1 12 334 21 31,000 <0.3 26,700 26600 624 <55 1970 <22 547 29 <5.5 <5.5 <ll 82 <0.05 
eee ERR ee eee eee eer ee ee ener een Tee eee ee ee eee ere eee eee ee eee eee eee eee eee errr eee reece eee e areca eecceeeeeeae a eeeceeececcrecacacececenacecaeeecccccaeeeecccac cece ececne—eccncnecc cance ennenneneeneeeenceeeee een eee rere eee ecccrncececeeeeeeeeeceecereeeereee renee ee eer ceae eee a errr Ee 

Note: Detection limit values were used in calculations for measured values which were less than the detection limit. 
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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 Ca Cd Co Cr Cu Fe Hg K Mg Mn Mo Na Ni Pp Pb Sb Se Te Zn Co, 

Lake Core mg/kg mg/kg ~mgkg ==megke =~mg/ke mg/kg mgkg mgke mgkg =megkg  =mgkg mg/kg mg/kg mgkg mgke =mgkg =~megkg mekg mg/kg =mgkg =~mgkg ~“megkg mg/kg % 

DDH 16 ; , ; va7nsang «SAO SS SAE <6 9.310 i 31 180 = 22,899,500 <0.3~— 16,200 24,500 1320 <5.5) 1800 < 2.2697 31 <55 <550— <I 101 1.14 

Seong RRM <55— BBL <6 1.610 i 22 142 18 75,900 <0.3.— 16.700 «35,800 848 <5.5 1,360 2.2579 33 <55 <55 <I 201 <0.05 

DDH 46 rag. iong BRU SS 46406 16,6004 13 222 11 42,200 <03.— 11,300, 11,600 940 5.5 38,200 < 2.2519 32 <S5 <550— <I 99 1.32 

sorerogn 76:20 <5 267 06 25.600 76 24 97 48 64,500 <03 10900 34300 1,320 <55 13,500 <2.2— B17 31 <55  <55 <1 88 3.78 

ro as 1.700 -<S5)— 354 <6 500s 21 135 444 57,100 = <0.3.—s 16,300 ~—-23,500 Ss «1600 <55 = 14600 <2.2—s«576 29 <55 <55 <1 90 2.57 

~ 
Kegegye 780M 5.9 258 08 11209. 18 71 90 71,000 <03 13400 35,200 1100 <SS 1,270 <22 268 32 <55 <55 <I 1720.08 

Wet i, tas 78.100  <5S5 449 1.0 R710 i 32 22 30 83,800  <03 15,100 35,800 1,570 <55 2,410 21 592 32 <5.5 <5.5 <11 170 1.10 

eazage 82600 <5:5 407 0.7 19.800 B.A 2 «<2.2 2 38—s«i67,900 <03— 6,790» 20,400 1,200 <5.5 26,400 <2.2—942 6 <SS 550 139 2.61 

Vaan tagy 7000 <S.S 124 0.7 3,280 i 22 9.0 36 «71,100 <3 5,530 67,400,090 <5.5 B91 23 693 32 <55 <55 <I 124 0.22 

Vad oo 75.200 <5.5 256 <06 21100 88 24 <22 6 62,500 <03 13800 36500 1320 <SS 11,900 42 558 63 <55 <55 <i 195 5.03 

M700 soas 78,000 -<5.5 297 <06 9.670 7.6 18 7.4 648 60,800 <03 9800 27,000 747 <5.5 15,400 12 157 34 <5.5 <5.5 <11 103 0.81 

stowee 720000, <SS 161 <6 25.800 6.3 25 2 960 ~=—-63,100 Ss <0.3 ~=— 3,780 = 20000957, 5.5 2,800 32728 i KS SKS KI 81 2.17 

stones 62600 <S5 436 <6 3,560.9 232 «<22.~«*ST77”s*i«<‘«CSSs—=i<03~—=s«iBs—=—‘i900s—«i (tS C(i8Ds«CSB 30 <55 <55.—— <I 133 0.33 
=~ - - 

ML12\93C049\GBAPP\8763\10000



Appendix 2.4 Table 1 (Continued) 

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

Lake Core mgke mg/kg =mekg =meke =mgkg mg/kg mgkg  mekge mg/kg megkg =mgke — megkg mgke mg/kg mg/kg =mgkg =mgke =mgkg =megkg =mgkg =~mgkg ~=mgkg _ mg/kg % 

51.700. <5.5- 111- <0.6- 1,050- <2.2- 8.6- 42,200- 3,780- 11,600- 747- 891- <2.2- 210- <0.05- 4- 3-3 , . ; 
Range 99,600 6.3 521 10 29,509 AEE IA 222 960 89,500 21,200 67,400 —‘1,600 38,200 32 942 25-63 81212503 

X (n = 13) 75,700 5.5 333 0.7 13,500 8.5 23 71 189 67,300 <0.3 11,600 30,400 1,140 <5.5 11,600 9.0 638 34 <5.5 <5.5 <11 130 1.63 
eS | 

0 5.260 0.1 120 0.1 10,100 2.1 5.1 77 303 11,900 4,230 13,600 276 11,800 10 164 8.9 42 1.53 
nn 

Comporite 71.000 <40 360 <1.0 13,400 6.0 28 12 240 «65,900 <03 11,400 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 

rN 
MN 
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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 

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 me/ke  mgkg mpeke meke — mekg mg/kg mgke mgke mgkg mg/kg mg/kg mgkg mgkg =mgke  mpkg mg/kg mgkg mgkg mgkg mg/kg mg/kg meke  mgke % 

DDH 46 3 ; 

028.2030 70,800 <5.5 228 <0.6 11,700 8.0 21 96 19 69,000 <03 9.900 45,400 ‘1,600 74 2,600 26 838 34 <55 <5.5 <i1 121 1.03 

aay 909 76.400  <5.5 318 <0.6 19,100 6.3 15 <2.2 54 46,200 <0.3—*13,200- 25,100 1310, <5.5_—_ 18,600 <22 +902 30 <55 <55 <1l 15 1.54 

pe ona 78.200 <5.5 436 <06 11,000 8.8 32 <2? -:143.~=S«*70,300 <3 «13,300 36,700 1,200 <5.5 8,730 59 685 30 <55 <55 «il 99 0.70 

dose oe 89.300 <5. 163 <0.6 63,500 11 45 9.0 139 87,000 <03 6310 34,200 «1,420. <5.S 22,300 2B 874 38 <55 <5.5 <il 101 6.31 

70,800- 163- 11,000- <22- 46,200- 6310. 25,100. 1,200. <5.5- 2,600 <2.2- 68S: 
0.70- 

t Range 89,300 436 63500  ootE 154 96 19-143 87,000 13300 45,400 «1,600 74 22,300 73 992 38 WL 631 

X (n = 4) 78,700 <5.5 286 <0.6 26,300 8.5 28 27 89 68,100  <03 10,700 35,400 1,380 23 13,100 40 825 33 <55 <55 <i! 99 2.40 

0 7,750 118 25,100 2.0 13 46 62 16,800 3,310 8,350 170 34 9.020 32 97 3.8 19 2.63 

36 oon 16,200 <5.5 267 <0.6 25,600 16 24 97 48 64500 <0.3 «10,900 34,300, 1,320, <S.S_— 13,500 <22. B17 31 <55 <5.5 <11 88 3.78 

Note: Detection limit values were used in calculations for measured values which were less than the detection limit. 
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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 mg/ke mg/kg mg/kg  ~=mgkg =mekge mg/kg mg/kg =mgkg ~megke ~mgkg ~mgkg =mekg =—mekg mg/kg mgkg ~mgke =~=mgkg  ~=mgkg =mgkg  =mgkg  =mgkg  =mekg mg/kg % 

DDH 73 
1372-1374 67,400 <5.5 495 <0.6 8,390 6.3 14 15 1,040 54,300 <0.3 20,500 18,200 1,570 <5.5 2,100 33 669 30 <5.5 <5.5 <11 81 1.03 

DDH 73 5.8 5.5 § 5 5 1381-1383 74,500 <5)! 602 <0.6 5.560 7! 14 2.8 31 51,800 <0.3 23,000 20.900 1,060 <55 1,870 20 715 26 <5.5 <5.5 <11 79 0.51 

DDH 73 1390-1392 70,600 5.9 54 <0.6 44,800 9.2 30 <2.2 73 63,800 <0.3 3,170 24,600 1,460 <5.5 29,600 31 376 28 <5.5 <5.5 <11 95 5.40 

ee 
51,800 18,200 

67,400- <S.S- §,560- <2.2- 31- , 3,170- , 1,060- 1,870 0.51- 
Range . 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 

S X (n = 3) 70,800 5.6 384 <0.6 19,600 7.7 19 6.7 381 56.600 <0.3 15,600 21,200 1,360 <5.5 11,200 28 587 28 <5.5 <5:5 <11 85 2.31 

0 3,560 0.2 290 21,900 1.5 9.2 7.2 571 6,330 10,800 3,210 268 15,900 7.0 184 2.0 8.7 2.69 a 

71308 71.700 <S.S 354 <0.6 29,500 7.6 21 135 444 57,100 <0.3 16,300 23,500 1,600 <5.5 14,600 <2.2 576 29 <5.5 <5.5 <11 90 2.57 
- - ~ - 

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

a 

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  mgke =meke =mekg =~mgkg ~mgkg mgkg mekg  megkg mg/kg mg/kg _—smg/kg mg/kg mg/kg_=—smg/kg—s mg/kg) =o mg/kg —smg/kg—s mg/kg Ss mghkg Ss mghkg.—s mgkg—Ss mpg % a 
Her tes 72900 <5.5— 600 064590 9.2 24002 <2 24 65,200 <0.3 20,000 24,600 1,160 <5S) 1,630 3.1 R(t H’sC“‘zaKSSSC(;:C SSC 131 0.22 

Nt i 104.000, -<5.8 607 0.6 2,870 14 38 37 12 105,000 <0.3 =. 22,900 36,800 Ss«*,750 Ss <5.5 ~—«9,520 7 554 41 <5.5 <5.5 <11 189 0.11 

Vipera 88700 7.9 ABB 61380016 4s 19 44 108,000 <0.3—:17,300 46,200» «2,380 <S.5 2080S 5 522 420—=C— 55 SS MB a eeeeeSeSeSeSSSeSSSSSSeSeSesssSeeeeeeeee 
72.900. <5.S- 488 <0.6- 2,870 «2.2. 65,200- 17,300-  24,600- ——‘1.160- 1,630- 522. O.11- _—s ~ oe 9 . . . ? ? 9 $ 9 3 . . . Range 104,000 7.9 607 0.6 13,300 7216-24-45 37 12-44 108,000 22,900 46,200 —«-2,350 9520 2177 — g6g 76-42 13218943 

rm X(n=3) 8K 6.3 565 0.6 6,920 13 36 19 27 92,700 <03 20,100 35900 1,750 <55 4410 45 648 36 <5.5 <5.5 <i 179 0.82 es) 

0 15.600 1.4 67 5,590 3.5 1 17 16 23,900 2,800 10,800 595 4,430 38 191 9.0 44 1.14 
RR A CE A LA A rr reece eepes 

Vet hae TRIO 5.5449 1.0 8,710 HM 32 22 30 83,800 <03 15100 35800 1,570 <5S 2,410 21 592 32 <55  -<55 <1 170 1.10 
A ee ne 

Note: Detection limit values were used in calculations for measured values which were less than the detection limit. 
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Appendix 2.5 Table 1 

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

Composition of the Lower Mole Lake Master Composite 
I I Ii III 0 

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 mg/kg mgke mpkg mgkg mgkg mgkg mg/kg mgkg mg/kg mg/kg mg/kg = mg/kg mg/kg mg/kg mgkg mg/kg mgkg mgkg mgkg =mgkg  mgkg mg/kg me/kg % 

ae-c00 80,700 37.7 ~—216 0.7 2,570 13 26 8.1 4» 76.100s—«44Ss«i13,800s«SS5100— 348i 5S 1,550 12 962 46 <55 <55 <11 987 0.07 

hay Ret 50,400 802 226 1.0 3,430 "1 RB <22—~*«<~*STtSti(<«S sia 2S20800 13.800 4B SS TO 22125333 25 <55 <11 2650 0.48 

aes 81,400 12.4 274 26 15,000 12 33 <22. 97 76.300 <03~—-12,400 30,200 1.320. <5.5— 12,800 <2.2 (666 43 <55 <55 <i1 216 2.83 

ose 40% 78,200 6.0 167 <0.6~—«*214,100 12 2B <2 283 RAND <O3_— 8920. 32,100 1.550 <S:5 12.200 <2 1160 <55 <55 <1 212 2.02 

eat ony 82.200 <SS 274 <06 5,170 HN 1% 0O<22i20s—=«O7H BOD <3—s«12000 49,200 1,230 <5.5 1,180 12 «1,000 33 “55 <55 <i 151 0.40 

S pon ayo, 77000 12 239 <0.6~—*17,700 MN 23 <222Oo2t«iTRAOS«*“i«éiO=«B SOKA STO <5. 12,600 <2.2 1,250 30 <55  <5.5 <1 190 1.65 

easy 100 61600 <SS 150 <06 6,830 iN 28 152 99 ti‘(wk2 ADO C:«<OS=—si«CSSOs—=i«iGODsSC“i‘i«wAs <5 94.790 22 = 1,090 Ss: <55  <55 <11 273 0.48 

pao guRm =< SS 324 <6 — 22,600 10 30 16 56 (74.000 <03—s«8 660s om 1120 <5.5 «196008 691 32 “SS <8.5 <1l 99 3.19 

eye o0% 68.500 7.2 196 = <06——s«8300—(ti«é2d 22 102 % 78100 <03—«7,290—SS—«200si28—i SS 10800 x22 1.21032 <55  <5.5 <1 176 1.54 

oenn bod 76.800 79.3 362 10. —«-11.800s«O69 16 80 2 ~~ 48.000 <0.3——23,800 27,200 607s <5 3,880 78 447 32 <55 9 <55 <1 364 2.28 

a8 2060 R000 SS 286s <06——«*'7,.600 i 25 66 40. «-79600~=S <03~—S—«*13,200s—«i39.400.s—iaS4O 58S 1S.2000 1170 38 <SS <5 <1 144 187 

Ot ie 7300 «<SS)—QN 2.0 4,550 12 28 21 96 76.100 <03 9.710 48100 1,330 <55 = 1,060 1 697 32 x58 <5.5 <ll 216 0.40 

pa ine 832.500 39 ait 1S 11,100s«iB’ 23 222. ot«<CLODSs=—i«K< OB 18,200 15,300 1,190 <5.5 13,200 < 2.2 695 33 <55 «5.5 <i 113 2.42 

MI D2\93C049\GBAPP\87 63\1 0000



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 co, 

Lake Core mg/kg mgke mgkg mpgkg =mgkg mg/kg mgkg mg/kg mg/kg  mpkg mg/kg mg/kg mefkg mgkg mgkg mgkg =mgkg =mgkg =mgkg =mgkg  =mgkg  mgkg  meke To 

DDH 163 
850-2921 85,800 41 370 1.0 19,700 7.5 24 <2.2 63 50,500 <0.3 21,900 49,700 1,120 <5.5 2,790 5.1 388 35 <5.5 <5.5 <11 176 <0.05 

DDH 165 
9297-2250 78,400 5.6 216 0.7 6,590 15 33 68 23 95,300 <0.3 8,800 43,800 1,430 <5.5 1,640 19 737 33 <5.5 <5.5 <11 241 0.77 

DDH 176 
986-1021 83.800 31 324 1.8 1,220 12 18 47 60 49,700 <0.3 24,100 23,600 219 <5.5 2,290 29 354 54 <5.5 <5.5 <11 1,770 0.18 

DDH 270 
3047-2072 87,700 7.6 635 0.8 4.740 4.3 16 15 12 27,600 <0.3 27,600 10,800 340 <5.5 3,120 2.5 1,660 30 <5.5 <5.5 <i1 76 3.27 

50.400- <5.S- 150- <0.6- 1 ,220- <2.2- 27,600- <0.3- 5,950- 10,800- 148- 1,060- <2.2- 125- <5.5- 76- <0.05- 
? . . . 3 % ° % % _ 3 

Range 87.700 802 635 2.6 22.600 43-19 8.833 152 12-23: 95,300 2.0 27,600 55,100 1,550 19,600 29 1,660 30-333 25 2,650 3.27 

‘od 
— X(n= 17) 77.600 65 291 1.0 10.200 10 24 38 73 68,000 0.41 14,500 31,200 1,040 <5.5 7,340 9.7 841 53 6.6 <5.5 <11 474 1.41 

0 9.460 191 116 0.6 6.600 2.6 6.4 4S 66 17,900 0.41 6,860 13,900 494 6,140 8.8 395 73 4.7 702 1.13 

Composite 68,300 61 290 <1.0 9.900 8.0 28 9.0 330 70,400 <0.3 11.900 28.700 1,300 <20 7,300 10 NA 180 30 <3 <3 360 NA 

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

NA =_ not analvzed 
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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 co, 

Lake Core mg/kg mgkg mgkg mgke mgkg mgkg mgkg mpkg mgkg  mgkg mg/kg meke mpgkg mgkg =mgkg =mgkg =mgkg mgkg mgkg mgkg  mgkg  meke  meke % 

DDH 16 < 
3079-2099 85,100 <5.5 275 <0.6 — 15.300 12 34 24 9.4 87,800  <0.3 13,200 37,000 1,990 <5.5 10,100 <2.2 972 34 <5.5 <5.5 <11 147 2.50 

DDH 16 3007.3009 79,800 9.8 230 <0.6 11,900 10 26 70 68 83,800  <0.3 10,400 31,500 1,850 <5.5 13,100 23 1,210 35 <5.5 <5.5 <1l 166 1.54 

DDH 16 < ; 
3017-3019 80,400 5.5 230 <0.6 — 11,700 9.8 23 30 52 72,100 <03 12,800 — 20,100 1,360 <5.8 19,800 22 1,650 35 <5.5 <5.5 <li 177 1.36 

79,800. <S55- 230 11,700- 72,700- 10,400- 20,100- 1,360 10,100- 972- 147. 1.36- 

Range 85,100 9.8 278 15300 3S t2 23:34 24-70 9-4-6887 B09 13,200 37,000 ~—- 1,990 i9g0 223 tesg 177 2.50 

© X(n = 3) 81,800 6.9 245 <0.6 13.000 11 28 Al 43 81,400 <0.3 12,100 29,500 1,730 <5.5 14,300 16 1,280 35 <5.5 <5.5 <ul 163 1.80 

0 2,900 2.5 26 2.020 1.2 5.7 25 30 7,820 1,510 8,620 331 4,970 12 344 0.6 15 0.61 

DDH 16 3995-3026 78,200 <5.5 167 <0.6 14.100 12 28 <2.2 233 85,400 <0.3 8,920 32,100 1,550 <5.5 12,200 <2.2 1,160 31 <5.5 <5.5 <11 212 2.02 

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 
I II I III aos” 

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 mg/kg mgke mgke mgkg mg/kg mgkg mgkg mgkg =mgkg =mgkg mgkg mgkg mg/kg  mgkg mg/kg mg/kg mg/kg mg/kg megkg =~mekg =~mgkg =~mgkg mg/kg % 

406 ond 65,300 <5.5 176 <0.6 15,400 12 23 79 65 75,000 <03 9,020 23,200 2,170 <55 13,200 18 1,140 32 <5.5 <5.5 <11 384 2.57 

ery 309 68,900 <5.5 188 <0.6 5,400 13 28 4.7 339 88600  <03 7,390 23,000 1310 <55 10,500 13 1,290 31 <5.5 <5.5 <1 244 0.29 

ae soa 63,800  <S.S 140 <0.6 5,120 13 26 <2.2 121 88300 <03 5680 21,100 1,250 <5.5 9,580 <22 1,140 25 <5.5 <5.5 <11 314 0.22 
y- 

sgn , soo 63,700 6.4 216 <0.6 6,450 14 29 <2.2 64 89,600 <03 6810 21600 1,430 <5.5 7,670 <22 1,300 28 <5.5 <5.5 <11 284 0.55 

2088 ON ST”, OO OOOO 

63,700- <5.5-  —-140- 5,120- <2.2- 75,000- 5,680- 21,100. —-1,250- 7,670- <2.2- —-:1,140- 0.22- 

3 «Range 68,900 6.4 216 15,400 HA 23-29 79 ©4339 gg 600 9,020 23,200 2,170 13,200 18 1300 2? 244-3840 957 

X (n = 4) 65,400 5.7 180 <0.6 8,090 13 26 4.2 147 85,400 <03 7,220 22,200 1,540 <5. — 10,200 8.8 1,220 29 <5.5 <5.5 <11 306 0.91 

0 2,430 0.4 31 4,900 1 3 2.7 130 6.940 1,390 ‘1,030 427 2,300 79 90 3.2 59 1.12 

on ; woo 61,600 <S55 150 <06—Ss«= 830 rT 28 152 89 82.400 <03 5,950 21,600 1,340 <55 9,790 28 1,090 30 <5.5 <5.5 <11 273 0.48 

2065-2000 ee TT eee oO 

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 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: 1878-1903 

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 mg/kg mgkg mgke mgkg mg/kg mg/kg mgkg mgkg mgkg _ mg/kg mg/kg mg/kg mg/kg mgke mgkg mgkg  mpkg mg/kg mpkg mgkg mgkg mgkg — mgkg % 

DDH 68 sRRO-18R? 58,200 <5.5 188 <0.6 6,800 10 22 35 73 74100 <03 6510 19,500 1410  <5.5 9,430 3.0 1.140 25 <5.5 <55 <11 152 1.10 

DDH 68 ; 
189-1891 67,300 6.5 192 <0.6 7,600 1 21 <22 1 73200 <03. 7,260 19,600 1.240, <5.5 15,300, < 22 1,390 28 <5.5 <5.5 <1l 163 0.92 

DDH 68 
, 

898.1900 70,400 17 242 <06 5,760 12 23 51 14 83,000 <0.3 12,600 20.900 1,280 <S5 10,700 < 22 1,470 32 <55 <5.5 <11 198 3.19 

58,200. <5.5- «188 5,760- <2.2- 73,200- 6,510- —:19,500- ——1,240- 9.430  <2.2- 1,140 
0.92- 

« 

- - 3 
- 

, 
’ . 

. . 

Range 70,400 17 242 7600 WOH ah? sp g3,000 12,600 20900 «1,410 15300 «30s 152-198 3.49 

pe xX (n= 3) 65,300 9.7 207 <06 6,720 TI 22 29 33 76800  <0.3 8,790 20,000 1310 <5.5 11,800 2.5 1,330 28 <5.5 <5.5 <1 171 1.74 

0 6,340 6.4 30 923 1 25 35 5,420 3,320 781 89 3,090 0.5 172 4 24 1.26 

DDH 68 878.1903 68,500 7.2 196 <0.6 8300 99 22 102 36 78100 <03. 7,290 24,200, 1.280 <5.5 10800 <22 1,210 32 <5.5 <5.5 <11 176 1.54 

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

eee 
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 __me/ke__mg/kg mg/kg mg/kg —mg/ke_—mg/kg—mg/kg_—mg/kg_—smgkg mg/kg ~—smg/kg_—=—s mg/kg mg/kg =—smgikg_—=s mg/kg mg/kg «=o mg/kg. «Ss mpkg=smg/kg = mpkg. =o mgikeg=smgikg.=Ssmgikgs (Sts a me mee _meke meg 
DDH 176 
993.995 68,100 9.1 255 0.88 1,830 9.9 18 30 14 49,800 <0.3 16,600 26,300 242 <5.5 1,700 4.7 830 41 <5.5 <5.5 <11 1,130 <0.05 

DDH 176 
1002-1004 90,400 17 486 1.4 598 4.4 8.1 25 80 25,800 <0.3 35,900 14,600 81 <5.5 2,960 <2.2 130 57 <5.5 <5.5 <1! 175 <0.05 

DDH 176 . ; 1010-1012 68,200 5.8 344 1.1 661 5.0 10 16 12 29,200 <0.3 25,200 11,900 157 <5.5 2,320 <2.2 219 34 <5.5 <5.5 <11 1,100 0.22 

DDH 176 
1019-1021 78,200 21 241 0.77 2,220 8.0 16 14 10 51,700 <0.3 21,400 27,000 229 <5.5 2,330 <2.2 998 33 <5.5 <5.5 <11 560 0.11 

RL 

68,100- 241- 0.77- 598- 25,800- 16,600- 11,900- 1,700- <2.2- 130- 175- <0.05- S.8- - - - - - - Range 90,400 “8-21 486 1.4 2,220 4.4-9.9 81-18 14-30 10-80 51,700 35,900 27,000 81-242 2,960 4.7 998 33-57 1,130 0.22 

mR X(n = 4) 76,200 13 332 1.0 1,330 6.8 13 21 29 39,100 <0.3 24,800 20,000 177 <5.5 2,330 2.8 544 41 <5.5 <5.5 <11 741 0.11 

0 10,600 7.0 113 0.3 822 2.6 4.7 7.5 34 13,500 8,210 7,820 74 514 1.2 434 11 459 0.08 
ng 

DDH 176 
986-1021 &3,800 3] 324 1.8 1.220 12 18 47 60 49,700 <0.3 24,100 23,600 219 <5.5 2,290 29 354 54 <5.5 <5.5 <11 1,770 0.18 

Eee 
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 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) 

a
 

Skunk Lake Master 84.55 45.7 35.6 

Rice Lake Master 126.59 45.7 48.3 

Upper Mole dake 133.18 45.7 50.8 
aster 

Lower Mole Lake 11.73 45.7 30.5 
Master 

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\1 0000 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. 

E. 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 

Y. to Ys-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: 

ae 

Composite 
Weight Tank Diameter Height Above Dimple Depth 

Composite (kg) (cm) Base (cm) (cm) 
— OTPOS ENN 

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” 
ete 

@ = 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\1 0000 2 
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| 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. 

E. 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 oe 

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. 

B. 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. 

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

I 
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 25.3 27.9 63.6 
Tails 

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. 
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| 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 

NN 

Leachate 

Collected Temperature Conductivity pH | Alkalinity 

Date (mL) (°C) (uS/cm)* (su) (total, mg/L) 

102594 5,725 20 316 6.23 44 

110294 5,470 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 4.970 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(?) 23 

022095 4.700 20 132 7.07 26 

022795 4,100 19 131 7.37 29 

030695 4,780 20 141 751 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 15] 6.74 16 

042495 3,940 23 130 6.64 14 
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Appendix 3.2 Table 1 (Continued) 

co 

Leachate 
Collected Temperature Conductivity pH Alkalinity 

Date (mL) (°C) (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. 

Compiled by: JET 
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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 

a oe 

Leachate 

Collected Temperature Conductivity pH Alkalinity 

Date (mL) (°C) (uS/cm)* (su) (total, mg/L) 

102594 6,490 20 345 7.00 130 

110294 4,785 20 315 7.3600 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(?) 
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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 5,470 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. 

Compiled by: JET 
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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 

TT 

Leachate 
| | 

Collected Temperature Conductivity pH Alkalinity 

Date (mL) (°C) (uS/cm)* (su) (total, mg/L) 

102594 6,700 20 380 7.01 120 

110294 4,915 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 4,390 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 4,300 23 191 8.27 77 
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Appendix 3.2 Table 3 (Continued) | 

Leachate 
Collected Temperature Conductivity pH Alkalinity 

Date (mL) (°C) (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. 

Compiled by: JET 
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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) (°C) (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 18 206 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) 

Collected Temperature Conductivity pH Alkalinity 
Date (mL) (°C) (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. 

Compiled by: JET 
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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 

a 

Leachate | | 

Collected Temperature Conductivity pH Alkalinity 

Date (mL) (°C) (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 1.77 19 

010995 3,700 22 353 6.68 19 

011795 5,140 22 361 1.77 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 1.73 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) (°C) (uS/cm)* (su) (total, mg/L) i 

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 7.41 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(?) 

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 
on 

* Conductivity values corrected for temperature. 
NA = not analyzed. 

Compiled by: JET 
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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 

TT 

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 54? 

112194 2,960 18 917 4.02 61? 

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 86? 

122794 4,140 17 779 3.80 110° 

010395 4,300 17 779 3.75 100° 

010995 3,820 22 675 3.73 110° 

011795 4,420 22 717 3.71 130° 

012395 3,860 22 765 3.58 150’ 

013095 4,780 21 796 3.44 170° 

020695 500 19 832 3.41 180? 

021395 7,800 19 856 3.37 947(7) 

022095 4,380 21 823 3.30 190’ 

022795 4,100 19 840 3.23 190° 

030695 5,260 19 876 3.21 2007 

031395 4,200 23 800 3.03 190° 

032095 4,020 21 914 2.95 220° 

032795 5,240 19 1,060 2.97 250’ 

040495 4,160 21 1,090 2.90 2607 

041095 5,250 18 1,410 2.77 320° 

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) (°C) (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 2.68 490’ 

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 2.50 860° 

091195 3,860 21 2,570 2.53 870° 

091895 4,960 22 2,430 2.00 840° 

092595 4,390 21 2,440 2.49 810 

100395 5,070 22 2,330 2.57 770° 

100995 4,640 21 2,460 2.58 800° 

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. 

Compiled by: JET 

MLD2\93C049\GBAPP\8764\1 0000 17 Checked by: DJL



| 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) (uS/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 5.31 <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 19? 

010395 3,740 17 659 4.41 18? 

010995 3,700 22 665 4.23 30? 

011795 4,040 22 767 4.17 30? 

012395 4,860 22 815 4.13 32? 

013095 5,640 21 747 4.10 10? 

020695 500 19 764 4.07 36? 

021395 8,160 19 768 4.14 130°(?) 

022095 3,480 20 829 4.00 30? 

022795 3,630 19 905 4.03 36? 

030695 4,100 18 957 4.00 34? 

031395 3,410 22 862 3.85 35? 

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 81? 

053195 3,800 23 1,040 3.75 78? 

060595 3,360 24 1,120 3.81 78° 

061295 5,280 23 1,070 3.66 887 

061995 5,480 23 913 3.63 54? 

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 2.92 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 2.78 430° 

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 2.71 

* Conductivity values corrected for temperature. 
NA = _ not analyzed. 

x' = Alkalinity value. 
x’ = Acidity value. 

Compiled by: JET 
MLD2\93C049\GBAPP\8764\1 0000 19 Checked by: DjL



| Appendix 3.2 Table 8 

Parameters Measured Weekly in the Leachate Collected from 

the Waste Rock Composites 

Lower Mole Lake High Sulfur Composite 

NN. 

Leachate 

Collected Temperature Conductivity pH | Acidity 

Date (mL) (°C) (uS/cm)* (su) (total, mg/L) 

102494 5,100 20 2,870 3.91 830 

110194 7,185 20 4,910 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 1,970 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 2.91 350 

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. 

Compiled by: JET 
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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 

TT 

Leachate 
Alkalinity 

Collected Temperature Conductivity pH , /Acidity 

Date (mL) (°C) (uS/cm)* (su) (total, mg/L) 

121494" 4,500 16 1,830 6.87 37 

011895* 4,500 21 1,920 7.52 | 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 <5! 

041895" 3,450 20 1,090 4.25 27 

042595” 3,380 22 1,140 4.08 33° 

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) <5'(?) 

062095” 4,240 25 896 4.07 21? 

062795" 2,980 23 929 4.01 20° 

070595" 4,580 23 1,100 4.12 28? 

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 19° 

080895° 3,590 23 1,080 3.69 15° 
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Appendix 3.3 Table 1 (Continued) | 

a 

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 = not analyzed. 

Date’ = composite leached under saturated conditions. 
Date’ = composite leached under alternating wet and dry (W/D) conditions. 

x = Alkalinity value. 
x? = Acidity value. 

Compiled by: JET 
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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 

I 

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 1,170 741 46 

040495° 3,440 19 1,280 7.53 48 

041195? 7,380 oy) 1,420 7.13 32 

041895? 3,410 21 1,040 7.15 38 

042595° 3,470 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 

MLD2\93C049\GBAPP\8761\10000 25



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 = not analyzed. 

Date* = composite leached under saturated conditions. 
Date’ = composite leached under alternating wet and dry (W/D) conditions. 

Compiled by: JET 
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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 

(120895 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 

(32195 3.540 20) 1,090 6.33 17 

032895 3,500 20) 1,090 6.32 16 

40495 3,000 IY 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 6.64 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 = not analyzed. 

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

Compiled by: JET 
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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) (°C) (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 a 
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Appendix 3.3 Table 4 (Continued) | 

I 

Leachate 
Collected Temperature Conductivity pH Alkalinity 

Date (mL) (°C) (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 7.72 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 = not analyzed. 

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

Compiled by: JET 
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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 

I 

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 = not analyzed. 

Date*’ = composite leached under saturated conditions. 
Date’ = composite leached under alternating wet and dry (W/D) conditions. 

Compiled by: JET 
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| 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 

NN 
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 11370 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(7) 

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) (°C) (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 

102395 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 = not analyzed. 

Date’ = composite leached under saturated conditions. 
Date” = composite leached under alternating wet and dry (W/D) conditions. 

Compiled by: JET 
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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 

TE 

Leachate 

Collected Temperature Conductivity pH | Alkalinity 

Date (mL) (°C) (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) (°C) (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 = not analyzed. 

Date*’ = composite leached under saturated conditions. 
Date’ = composite leached under alternating wet and dry (W/D) conditions. 

Compiled by: JET 
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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 <5! 

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) 417(2) 

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(2) 22! 

021595" 500 22 2,890 7.77 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 <51(?) 

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’ 

08 1495° 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 = not analyzed. 

Date* = composite leached under saturated conditions. 
Date’ = composite leached under alternating wet and dry (W/D) conditions. 

x’ = Alkalinity value. 
x? = Acidity value. 

Compiled by: JET 

MLD2\93C049\GBAPP\8761\10000 38 Checked by: DJL



| 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) 

then, mass flux of sulfate at cycle 1 = ao met = 450.0 mg/kg of SO, 
g 

and, mass flux of sulfate at cycle 2 = Aan et = 322.5 mg/kg of SO, 
g 

therefore, cumulative mass flux at cycle 2 = 450.0 + 322.5 = 772.5 mg/kg 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 - 0.30 = 3.2 mg/L 

and, the mass flux of copper at cycle 6 = ste = 1.093 mg/kg 
g 

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 = 45.75 mg/kg * 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 5-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 - 1376.3 mg/kg) , 7 days _ 14 64 mg Ca/kgMveek 
(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 

Thus, cumulative mass flux of sulfur = 1850 mg/kg SO, « 32 (mol weight of sulfur) (mol weight of sulfur) 616.7 mg/kg S 
96 (mol weight of sulfate) 

From Table 1, the bulk chemical (head) analysis of sulfur = 21.3% = a * 1,000,000 = 213,000 mg/kg 

Therefore, the cumulative extraction of sulfur at cycle 31 = _016.7 mg/kg * 100% = 0.29% 7 
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 5-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 ng/L, respectively. 

Converting to moles: sulfate = ae = 2.50 mmoles, 

calcium = 110 = 2.75 mmoles, 
40 

and magnesium = 8 = 0.33 mmoles 
24.3 

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: | 

At cycle 23, [Ca + Ma] _ [2.75 + 033] _ 1 93 
[SO]] 2.50 

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 + MsItSO)] = 1.45 

100.1 (mol. wt. CaCQ,) 
Therefore, the cumulative NP depletion = 130.4 * 1.45 * WW ___+§+sSEssesesesem = 197.2 mg/kg 

96 (mol. wt. of SO,) 

NP depletion rate (mg/kg/week) is calculated as a 5-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: 
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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 = _ 357 mg/kg * 100% = 2.3% 
15,500 mg/kg 

MLD2\93C049\GBAPP\91 42\1 0000 3 
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| 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 

| Waste Rock © | | 

Aluminum Al 63600 Paste pH 8.7 | 

Antimony Sb 20 S (Total) (%) 0.14 

Arsenic As 61 SO4 (%) 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 9.0 CO2 (%) NA 

Calcium Ca 1100 CO3 NP (kg CaCO3/tonne) NA 

Carbon C 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 

lron Fe 46000 

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 V NA 

Zinc Zn 240 

Sulfur S 100 

Compiled by: RWL 
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Appendix 4.2 Table 2 

Parameters Measured Weekly 

Skunk Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

coe OP ee CUMULATIVE 
RATE fcyole} DAYS | VOLUME pH. = «CONDUCT. ALKALINITY. = ACIDITY». SULFATE. SULFATE 
Pad O,r—i—i“‘C i UO Ot et 

25-Oct 1 0 5.725 6.2 316 44 83 6 
2-Nov 2 8 5.470 6.3 294 33 77 11 
9-Nov 3 15 4.055 5.7 240 33 66 14 

16-Nov 4 22 4.930 6.9 192 30 55 17 
21-Nov 5 27 4.460 6.0 186 34 44 19 
28-Nov 6 34 5.560 6.1 128 27 39 22 
5-Dec 7 41 4.250 6.5 121 29 33 24 
12-Dec 8 48 4.930 6.0 126 30 28 25 
19-Dec 9 55 4.320 7.7 126 31 23 26 
27-Dec 10 63 4.460 7.7 131 28 24 28 
3-Jan 11 70 4.970 7.6 131 31 25 29 
9-Jan 12 76 3.740 7.3 108 26 27 30 
17-Jan 13 84 4.290 7.3 112 26 28 32 
23-Jan 14 90 4.200 7.6 123 24 29 33 
30-Jan 15 97 4.580 7.5 123 26 30 35 
6-Feb 16 104 0.500 7.1 126 23 32 35 
13-Feb 17 111 8.160 8.3 147 23 33 38 
20-Feb 18 118 4.700 7.1 132 26 33 40 
27-Feb 19 125 4.100 7.4 131 29 32 41 
6-Mar 20 132 4780 75 141 24 32 43 
13-Mar 21 139 3.610 71 113 32 45 
20-Mar 22 146 4.550 7.0 124 20 31 46 
27-Mar 23 153 4 420 6.8 134 18 31 48 
4-Apr 24 161 5.080 68 129 16 30 50 
10-Apr 25 167 4.960 6.9 138 20 30 52 
17-Apr 26 174 4.080 6.7 151 16 30 53 
24-Apr 27 181 3.940 6.6 130 14 29 54 
1-May 28 188 4.060 6.7 123 24 29 56 
8-May 29 195 3.580 6.7 120 17 29 57 
15-May 30 202 4.400 6.9 120 20 28 58 
22-May 31 209 3.950 7.1 116 16 28 60 

30-May 32 217 4.840 6.9 113 18 27 61 
5-Jun 33 223 4.320 6.7 114 18 27 63 

12-Jun 34 230 4.600 7.0 96 22 
19-Jun 35 237 5.740 75 107 14 
26-Jun 36 244 3.980 7.5 103 14 
3-Jul 37 251 4.280 73 106 
10-Jul 38 258 5.260 7.4 110 
17-Jul 39 265 0.000 
24-Jul 40 272 7.110 7.1 114 
31-Jul 41 279 3.320 7.2 117 
7-Aug 42 286 4.900 7.1 120 
14-Aug 43 293 3.560 7.2 112 
21-Aug 44 300 4.460 7.2 114 
30-Aug 45 309 5.440 7.1 111 
5-Sep 46 315 4.120 7.1 118 12 
11-Sep 47 321 3.840 7.2 126 12 
18-Sep 48 328 3.620 7.0 117 13 
25-Sep 49 335 4.980 6.7 113 13 
2-Oct 50 342 4.160 6.5 104 14 
9-Oct 51 349 4 280 64 102 14 
16-Oct 52 356 4180 64 97 
23-Oct 53 363 3.810 6.4 98 
30-Oct 54 370 4770 6.5 101 
6-Nov 55 377 4.240 6.3 96 

* Measured values of sulfate shown in bold. 

Compiled by: RWL 
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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 

4 dC EACHATEANALYSIS(ION)” 

A as Be a re MM OK ON 

1 0 4.200 0.013 0.016 20.0 < 0.005 0.290 6.8 14.0 0.51 13.00 0.0300 11.00 0.110 

2 8 12.000 0.018 0.035 19.0 0.017 0.560 20.0 19.0 0.63 10.90 0.0320 8.10 0.200 

3 15 8.310 0.016 0.026 16.3 0.013 0.392 13.9 15.1 0.49 10.33 0.0280 6.43 0.145 

4 22 4.620 0.013 0.018 13.7 0.009 0.225 7.7 11.2 0.35 9.77 0.0240 4.77 0.089 

5 27 0.930 0.011 0.009 11.0 < 0.005 0.057 1.6 7.3 0.21 9.20 0.0200 3.10 0.034 

6 34 1.098 0.009 0.009 10.4 0.005 0.063 1.8 6.9 0.20 8.75 0.0163 2.68 0.036 

7 41 1.265 0.006 0.010 9.8 0.005 0.069 2.0 6.5 0.20 8.30 0.0125 2.25 0.038 

8 48 1.433 0.004 0.010 9.1 0.005 0.074 2.1 6.0 0.19 7.85 0.0088 1.83 0.039 

9 55 1.600 0.002 0.010 8.5 0.005 0.080 2.3 §.6 0.18 7.40 0.0050 1.40 0.041 

10 63 1.409 0.003 0.009 8.6 0.005 0.073 2.0 5.5 0.18 7.06 0.0051 1.36 0.041 

11 70 1.217 0.004 0.009 8.7 0.005 0.066 1.7 5.5 0.18 6.73 0.0053 1.33 0.041 

12 76 1.026 0.005 0.008 8.8 0.005 0.058 1.5 5.4 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 5.3 0.18 6.05 0.0055 1.25 0.041 

14 90 0.643 0.007 0.007 8.9 0.005 0.044 0.9 5.2 0.17 5.71 0.0056 1.21 0.040 

15 | 97 0.451 0.008 0.006 9.0 0.005 0.037 0.6 5.2 0.17 5.38 0.0058 1.18 0.040 

16 104 0.260 0.009 0.006 9.1 0.005 0.029 0.4 5.1 0.17 5.04 0.0059 1.14 0.040 

17 111 0.068 0.010 < 0.005 9.2 < 0.005 0.022 0.1 5.0 0.17 4.70 0.0060 1.10 0.040 

18 118 0.070 0.010 0.005 9.2 0.022 0.11 5.0 0.17 4.57 0.0063 1.09 0.040 

19 125 0.071 0.010 0.005 9.2 0.022 0.11 5.1 0.16 4.44 0.0066 1.08 0.041 

20 132 0.073 0.010 0.005 9.3 0.023 0.12 5.1 0.16 4.31 0.0069 1.06 0.041 

21 139 0.074 0.010 0.005 9.3 0.023 0.13 5.1 0.15 4.18 0.0073 1.05 0.042 

22 146 0.076 0.010 0.005 9.3 0.023 0.14 5.1 0.15 4.04 0.0076 1.04 0.042 

23 153 0.077 0.010 0.005 9.3 0.023 0.15 5.2 0.14 3.91 0.0079 1.03 0.042 

24 161 0.079 0.010 0.005 9.3 0.023 0.16 5.2 0.14 3.78 0.0082 1.01 0.043 

25 167 0.080 0.010 0.005 9.3 0.024 0.16 5.2 0.14 3.65 0.0085 1.00 0.043 

26 174 0.082 0.010 0.005 9.4 0.024 0.17 5.2 0.13 3.52 0.0088 0.99 0.043 

27 181 0.083 0.010 0.005 9.4 0.024 0.18 5.3 0.13 3.39 0.0091 0.98 0.044 

28 188 0.085 0.010 0.005 9.4 0.024 0.19 5.3 0.12 3.26 0.0094 0.96 0.044 

29 195 0.086 0.010 0.005 9.4 0.024 0.20 5.3 0.12 3.13 0.0098 0.95 0.045 

30 202 0.088 0.010 0.005 9.4 0.024 0.21 5.3 0.11 2.99 0.0101 0.94 0.045 

31 209 0.089 0.010 0.005 95 0.025 0.21 5.4 0.11 2.86 0.0104 0.93 0.045 

32 217 0.091 0.010 0.005 9.5 0.025 0.22 5.4 0.10 2.73 0.0107 0.91 0.046 

33 223 0.092 0.01 < 0.005 9.5 0.025 0.23 5.4 0.10 2.60 0.0110 0.90 0.046 

* Measured values shown in bold. 

Compiled by: RWL 
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Appendix 4.2 Table 4 

Cumulative Mass Flux 

Skunk Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycies 

Water Sample: Bottom seepage 

a RUMULATIVeMASSFLUX(mongsampies 

CYCLE| OAYS |. AL AS. Ba Ga Gr. Gu. Fe Mo Mp UKUUG NA 

1 0 0.28 0.001 0.001 1.4 0.000 0.020 0.46 0.9 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 2.2 0.075 1.6 0.004 1.3 0.02 
3 15 1.46 0.003 0.005 3.4 0.002 0.07 2.42 2.9 0.099 2.1 0.005 1.6 0.03 
4 22 1.73 0.004 0.006 42 0.003 0.09 2.87 3.6 0.119 2.7 0.007 1.9 0.03 
5 27 1.78 0.004 0.006 4.7 0.003 0.09 2.95 3.9 0.130 3.1 0.008 2.0 0.03 
6 34 1.85 0.005 0.007 5.4 0.003 0.09 3.07 44 0.144 3.7 0.009 2.2 0.04 
7 41 1.91 0.005 0.007 5.9 0.003 010 3.17 4.7 0.153 41 0.010 2.3 0.04 
8 48 2.00 0.005 0.008 64 0004 010 3.29 5.1 0.164 4.6 0.010 2.4 0.04 
9 55 2.08 0.005 0.008 69 0.004 0.11 3.41 5.4 0.174 5.0 0.010 2.5 0.04 
10 63 215 0.005 0.009 73 0.004 0.11 3.52 5.6 0.183 5.3 0.011 2.6 0.05 
11 70 2.22 0.006 0.009 7.8 0.005 0.11 3.62 6.0 0.193 5.7 0.011 2.6 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 2.7 0.05 
13 84 231 0.006 0.010 8.7 0.005 0.12 3.75 6.5 0.210 6.3 0.011 2.8 0.05 
14 90 2.34 0.007 0.010 9.1 0.005 0.12 3.79 6.7 0.219 6.6 0.012 2.8 0.05 
15 97 237 0.007 0.011 96 0.006 0.12 3.83 7.0 0.228 6.9 0.012 2.9 0.06 
16 104 2.37 0.007 0.011 9.7 0.006 0.12 3.83 7.0 0.229 6.9 0.012 2.9 0.06 
17 111 238 0.008 0011 106 0006 0.13 3.84 75 0.245 7.4 0.013 3.0 0.06 
18 118 238 0.009 0.012 11.1 0.13 3.84 7.8 0.255 7.6 0.013 3.1 0.06 
19 125 238 0.009 0012 115 0.13 3.85 8.0 0.262 7.8 0.013 3.1 0.06 
20 132 239 0.010 0.012 12.0 0.13 3.86 8.3 0.271 8.1 0.014 3.2 0.07 

21 139 239 0.010 0012 12.4 0.13 3.86 8.6 0.278 8.3 0.014 3.2 0.07 
22 146 240 0.011 0013 12.9 0.13 3.87 8.8 0.286 8.5 0.014 3.3 0.07 
23 153 240 0.011 0.013 13.4 0.13 3.88 9.1 0.293 8.7 0.015 3.3 0.07 
24 161 240 0012 0013 14.0 013 3.89 9.4 0.302 8.9 0.015 3.4 0.07 
25 167 241 0.012 0013 145 0.14 3.90 9.7 0.310 9.1 0.016 3.4 0.08 
26 174 241 0.013 0.014 15.0 0.14 3.91 10.0 0.316 9.3 0.016 3.5 0.08 
27 181 242 0.013 0.014 15.4 0.14 3.91 10.2 0.322 9.5 0.017 3.5 0.08 
28 188 242 0.014 0.014 159 0.14 3.92 10.5 0.328 9.6 0.017 3.6 0.08 

| 29 195 242 0.014 0014 163 0.14 3.93 10.7 0.333 9.8 0.018 3.6 0.09 
30 202 243 0.015 0015 168 0.14 3.94 11.0 0.339 9.9 0.018 3.7 0.09 
31 209 243 0.015 0015 172 0.14 3.95 11.2 0344 100 0.019 3.7 0.09 
32 217 244 0.016 0015 17.7 0.14 3.96 11.5 0.350 102 0.019 3.8 0.09 
33 223 244 0.016 0.015 182 0.15 3.98 11.8 0355 103 0.020 3.8 0.10 

. Compiled by: RWL 
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Appendix 4.2 Table 5 

Cumulative Metal Extractions 

Skunk Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

p= UMULATIVEMETALEXTRACTIONS(%) 
4 aominum = Arsen —Barlum. Galclum Chromium” Copper iron’ Magnesium Manganese: Potasshim Selenium = Sedum Zing 
“QYGLE | pays | Al As Ba fa Gr ee CUM CK Se Ne Rn. 

1 0 0.0004 0.0014 0.0003 012 0.005 0.0023 0.001 0.004 0005 0005 0.07 0.07 0.003 
2 8 0.0017 0.0034 0.001 0.23 0.021 0.006 0.004 0.010 0012 0009 0.14 0.12 0.008 
3 15 0.002 0.005 0.001 031 0029 0.009 0.005 0014 0016 0.012 °& 0.18 0.14 0.011 
4 22 0.003 0.006 0.001 038 0.037 0.010 0.006 0017 0019 0.015 | 0.23 0.17 0.014 
5 27 0.003 0.007 0.002 043 0041 0.011 0.006 0.019 0.021 0.018 0.26 0.18 0.014 
6 34 0.003 0.008 0.002 049 0045 0.011 0.007 0.021 0.023 0.021 0.30 0.20 0.015 
7 41 0.003 0.008 0.002 054 0049 0.011 0.007 0.022 0.024 0.023 0.32 0.21 0.016 
8 48 0.003 0.009 0.002 059 0053 0.012 0.007 0.024 0.026 0026 0.34 0.22 0.017 
9 55 0.003 0.009 0.002 063 £0057 40.012 0.007 0025 0.028 0.028 0.35 0.23 0.018 
10 63 0.003 0.009 0.002 067 10.061 0.013 0.008 0.027 0.029 0.030 0.35 0.23 0.019 
11 70 0.003 0.009 0.002 071 #£«®.0.065 0.013 0.008 0.028 0.031 0.032 0.36 0.24 0.020 
12 76 0.004 0.010 0.002 075 0.068 0.014 0.008 0029 0032 0.034 #037 0.24 0.021 
13 84 0.004 0.010 0003 079 #0072 0.014 0.008 0031 0033 0.035 0.38 0.25 0.021 
14 90 0.004 0.011 0003 083 0075 0.014 0.008 0032 0035 0.037 0.39 0.26 0.022 
15 97 0.004 0.011 0003 087 0.079 0.014 0.008 0.033 0.036 0.039 0.40 0.26 0.023 
16 104 0.004 0012 0003 088 0.079 0.014 0.008 0.033 0036 0.039 0.40 0.26 0.023 
17 111 0.004 0.013 0003 O96 0.086 0.015 0.008 0.035 0.039 0.041 0.42 0.27 0.025 
18 118 0.004 0.014 0.003 1.01 0.015 0.008 0.037 0.040 0043 0.43 0.28 0.026 
19 125 0.004 0.015 0.003 1.05 0.015 0.008 0038 0.042 0.044 #40.44 0.28 0.027 
20 132 0.004 0.016 0.003 1.09 0.015 0.008 0.039 0.043 0.045 0.46 0.29 0.028 
21 139 0.004 0.016 0.003 1.13 0.015 0.008 0040 0044 0046 0.47 0.29 0.028 
22 146 0.004 0.017 0003 1.18 0.015 0.008 0.042 0045 0.047 0.48 0.30 0.029 
23 153 0.004 0.018 0003 1.22 0.015 0.008 0.043 0.047 0.049 0.50 0.30 0.030 
24 161 0.004 0.019 0003 1.27 0.016 0.008 0.044 0.048 0.050 0.51 0.31 0.031 
25 167 0.004 0.020 0003 1.32 0.016 0.008 0.046 0.049 0.051 0.53 0.31 0.032 
26 174 0.004 0.021 0.003 1.36 0.016 0.008 0.047 0.050 0.052 0.54 0.32 0.033 
27 181 0.004 0.022 0.004 1.40 0.016 0.009 0.048 0.051 0.053 0.56 0.32 0.034 
28 188 0.004 0.022 0.004 1.44 0.016 0.009 0.049 0.052 0.054 # 0.57 0.33 0.035 
29 195 0.004 0.023 0004 1.48 0.016 0.009 0.050 0.053 0.054 0.59 0.33 0.036 
30 202 0.004 0.024 0004 1.52 0.016 0.009 0.052 0.054 0.055 0.60 0.33 0.037 
31 209 0.004 0.025 0.004 1.56 0.017 0.009 0.053 0.055 0.056 062 0.34 0.038 
32 217 0.004 0.026 0.004 1.61 0.017 0.009 0.054 0.055 0.057 0.64 0.34 0.039 
33 223 0.004 0.027 0.004 1.66 0.017 0.009 0.056 0.056 0.058 0.66 0.35 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 

4 awaminam’ arsenic: Barun Callum. Chromium: Copper ron“ Magnesiom Manganese Potassiam:Seleelum: Bodum Zing 
eyo | pays | AR As) Ba Ga ea eg Mn KR Se Na 

1 0 

2 8 0.679 0.0010 0.002 1.08 0.0010 0.032 1.13 1.08 0.036 0.62 0.0018 0.46 0.011 

3 15 0.548 0.0009 0.002 0.94 0.0008 0.026 0.91 0.91 0.030 0.56 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 0.35 0.008 

5 27 0.387 0.0008 0.001 0.88 0.0007 0.018 0.65 0.78 0.025 058 0.0015 0.33 0.007 

6 34 0.322 0.0008 0.001 0.84 0.0006 0.015 0.54 0.71 0.022 0.58 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 0.54 0.0012 0.22 0.004 

8 48 0.114 0.0005 0.001 0.65 0.0004 0.006 0.19 0.46 0.014 0.53 0.0010 0.18 0.003 

9 55 0.074 0.0004 0.001 0.58 0.0003 0.004 0.11 0.38 0.012 0.49 0.0007 0.13 0.002 

10 63 0.073 0.0003 0.001 0.50 0.0003 0.004 0.11 0.33 0.010 0.43 0.0005 0.10 0.002 

11 70 0.073 0.0002 0.000 0.47 0.0003 0.004 0.11 0.31 0.010 0.39 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 0.38 0.0003 0.08 0.002 

13 84 0.061 0.0002 0.000 0.43 0.0003 0.003 0.09 0.27 0.009 0.34 0.0003 0.07 0.002 

14 90 0.053 0.0002 0.000 0.45 0.0003 0.003 0.08 0.28 0.009 0.33 0.0003 0.07 0.002 

15 97 0.044 0.0003 0.000 0.47. 0.0003 0.003 0.06 0.28 0.009 0.32 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 0.25 0.0002 0.05 0.002 

17 111 0.021 0.0004 0.000 0.46 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 0.27 0.0003 0.06 0.002 

19 125 0.008 0.0005 0.000 0.48 0.001 0.01 0.26 0.009 0.25 0.0003 0.06 0.002 

20 132 0.004 0.0005 0.000 0.49 0.001 0.006 0.26 0.009 0.24 0.0003 0.06 0.002 

21 139 0.004 0.0006 0.000 0.55 0.001 0.007 0.30 0.010 0.27. 0.0004 0.06 0.002 

22 146 0.004 0.0005 0.0003 0.48 0.001 0.006 0.26 0.008 0.22 0.0004 0.05 0.002 

23 153 0.004 0.0005 0.0003 0.47 0.001 0.007 0.26 0.008 0.21 0.0004 0.05 0.002 

24 161 0.004 0.0005 0.0003 0.48 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 0.0005 0.0003 0.51 0.001 0.008 0.28 0.008 0.21 0.0004 0.06 0.002 

27 181 0.004 0.0005 0.0003 0.50 0.001 0.009 0.28 0.007 0.19 0.0005 0.05 0.002 

28 188 0.004 0.0005 0.0003 0.49 0.001 0.009 0.27 0.007 0.19 0.0005 0.05 0.002 

29 195 0.004 0.0005 0.0003 0.47 0.001 0.009 0.26 0.006 0.17 0.0005 0.05 0.002 

30 202 0.004 0.0005 0.0002 0.45 0.001 0.009 0.25 0.006 0.15 0.0004 0.05 0.002 

31 209 0.004 0.0005 0.0002 0.44 0.001 0.009 0.25 0.006 0.15 0.0005 0.04 0.002 

32 217 0.004 0.0005 0.0002 0.45 0.001 0.010 0.26 0.005 0.14 0.0005 0.04 0.002 

33 223 0.004 0.0005 0.0002 0.47 0.001 0.011 0.27 0.005 0.14 0.0005 0.05 0.002 

3 
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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 

fb oxparion—— 2 MOLES EXTRACTED MOLERATIO. | = NEUTRALIZATION 
Po cumttattie Suite Sulfate | Sulfate = a MY ae fF cum Ne NPP 

CP gngingy Ry aman oes ekg) bingy) OR 

1 0 6 0.13 0.059 0.034 0.039 1.24 7 0.7 
2 8 11 0.25 4.4 0.052 0.031 0.051 1.57 15 7.1 1.5 
3 15 14 0.33 3.8 0.033 0.020 0.030 1.50 20 6.1 2.0 
4 22 17 0.40 3.6 0.033 0.020 0.027 1.40 25 5.6 2.5 
5 27 19 0.46 3.5 0.024 0.015 0.016 1.26 28 5.4 2.8 
6 34 22 0.52 3.3 0.026 0.017 0.019 1.35 32 . 5.0 3.2 
7 41 24 0.56 2.7 0.017 0.012 0.013 1.47 34 4.0 3.4 
8 48 25 0.60 2.4 0.017 0.013 0.014 1.63 37 3.5 3.7 
9 55 26 0.63 2.0 0.012 0.011 0.012 1.87 39 3.0 3.9 
10 63 28 0.66 1.6 0.013 0.011 0.012 1.77 42 2.6 4.2 
11 70 29 0.69 1.4 0.015 0.013 0.013 1.68 44 2.4 4.4 
12 76 30 0.72 1.3 0.012 0.010 0.010 1.59 46 2.4 4.6 
13 84 32 0.75 1.3 0.015 0.011 0.011 1.51 48 2.2 4.8 
14 90 33 0.79 1.4 0.015 0.011 0.011 1.44 51 2.3 5.1 
15 97 35 0.83 1.5 0.017 0.012 0.011 1.38 53 2.3 53 
16 104 35 0.83 1.2 0.002 0.001 0.001 1.32 53 1.8 53 
17 111 38 0.91 1.6 0.033 0.022 0.020 1.27 57 2.2 5.7 
18 118 40 0.95 1.7 0.019 0.013 0.011 1.29 60 2.4 6.0 
19 125 41 0.99 1.7 0.016 0.011 0.010 1.31 62 2.3 6.2 
20 132 43 1.03 1.7 0.019 0.013 0.012 1.33 64 2.3 6.4 
21 139 45 1.06 1.9 0.014 0.010 0.009 1.35 66 2.6 6.6 
22 146 46 1.10 1.6 0.017 0.013 0.011 1.37 69 2.3 6.9 
23 153 48 1.14 1.6 0.017 0.012 0.011 1.39 71 2.2 7.1 
24 161 50 1.18 1.6 0.019 0.014 0.013 1.41 74 2.3 7.4 
25 167 52 1.23 1.6 0.018 0.014 0.013 1.43 76 2.4 7.6 
26 174 53 1.26 1.7 0.015 0.011 0.010 1.46 78 2.4 7.8 
27 181 54 1.29 1.6 0.014 0.011 0.010 1.48 81 2.4 8.1 
28 188 56 1.33 1.6 0.014 0.011 0.010 1.50 83 2.3 8.3 
29 195 57 1.35 1.5 0.013 0.010 0.009 1.53 85 2.3 8.5 
30 202 58 1.39 1.4 0.015 0.012 0.011 1.55 87 2.1 8.7 
31 209 60 1.42 1.3 0.014 0.011 0.010 1.58 89 2.1 8.9 
32 217 61 1.46 1.3 0.016 0.014 0.013 1.61 92 2.2 9.2 
33 223 63 1.49 1.4 0.014 0.012 0.011 1.63 94 2.3 9.4 

* Rates of sulfate production and NP depletion are 5-week moving averages 

Compiled by: RWL 
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Rice Lake Waste Rock Master Composite 
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Appendix 4.3 Table 1 

Sample Characterization 

Rice Lake Waste Rock Master Composite 

| Waste Rock © |. 

Aluminum Al 68000 Paste pH 9.1 

Antimony Sb 20 S (Total) (%) 0.05 

Arsenic As <40 S$O4 (%) NA 

Barium Ba 340 S (sulfide) (%) 0.05 

Beryllium Be <1 AP (kg CaCO3/tonne) 1.6 

Bismuth Bi <50 NP (kg CaCO3/tonne) 1.6 

Cadmium Cd 7 CO2 (%) NA 

Calcium Ca 7700 CO3 NP (kg CaCO3/tonne) NA 

Carbon C 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 

lron Fe 62100 

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 Tl <10 

Tin sn <10 

Titanium Ti 380 

Tungsten Ww NA 

Vanadium V NA 

Zinc Zn 190 

Sulfur S <100 

Compiled by: RWL 
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Appendix 4.3 Table 2 

Parameters Measured Weekly 

Rice Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

Se Ee CUMULATIVE © 
DATE... CYCLE]. DAYS] VOLUME. pH. SONDUCT. ALKALINITY. ACIDITY SULFATE, SULFATE 

Or a a eae ue eee 

25-Oct 1 0 6.490 7.0 345 130 44 2 
2-Nov 2 8 4.785 7.4 315 110 35 4 
9-Nov 3 15 3.760 5.7 251 100 30 4 
16-Nov 4 22 7.160 7.5 288 110 24 6 
21-Nov 5 27 3.400 7.0 238 91 19 6 
28-Nov 6 34 2.710 7.4 215 91 17 7 
5-Dec 7 41 2.480 7.8 214 92 16 7 
12-Dec 8 48 6.650 7.3 169 71 14 8 
19-Dec 9 55 5.400 8.1 195 80 23 9 
27-Dec 10 63 3.880 8.1 243 93 22 9 
3-Jan 11 70 3.900 8.3 233 87 21 10 
9-Jan 12 76 3.340 8.2 209 89 20 11 
17-Jan 13 84 3.400 8.2 202 83 19 11 
23-Jan 14 90 3.820 8.3 210 52 18 12 
30-Jan 15 97 4.030 8.4 206 51 17 12 
6-Feb 16 104 0.500 8.2 210 82 16 12 
13-Feb 17 111 7.480 8.2 217 86 15 13 
20-Feb 18 118 4.460 8.2 199 83 15 14 
27-Feb 19 125 4.320 8.4 202 82 15 14 
6-Mar 20 132 4.880 8.2 204 81 14 15 
13-Mar 21 139 3.820 8.2 174 78 14 15 
20-Mar 22 146 4.660 8.1 183 76.0 14 16 
27-Mar 23 153 4.600 8.1 202 78 14 16 
4-Apr 24 161 5.740 8.1 181 75 13 17 
10-Apr 25 167 5.160 8.1 204 73 13 17 
17-Apr 26 174 3.770 8.2 167 73 13 18 
24-Apr 27 181 4.400 8.1 166 39 13 18 
1-May 28 188 4.380 8.1 170 80 12 18 
8-May 29 195 4.960 8.1 168 71 12 19 
15-May 30 202 5.100 8.1 164 74 12 19 
22-May 31 209 3.220 8.0 159 68 12 20 
30-May 32 217 3.780 7.9 157 68 11 20 
5-Jun 33 223 3.720 7.9 165 70 11 20 
12-Jun 34 230 4.700 8.1 153 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 41 279 4.480 8.1 158 
7-Aug 42 286 4.780 8.1 154 
14-Aug 43 293 4.960 8.1 152 
21-Aug 44 300 4.750 8.1 154 
30-Aug 45 309 5.620 8.1 157 
5-Sep 46 315 4.360 8.2 154 65 
11-Sep 47 321 4.780 8.0 158 60 
18-Sep 48 328 4.360 7.9 155 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 7.4 157 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 7.5 160 
6-Nov 55 377 3.660 7.4 157 

*" Measured values of sulfate shown in bold 

Compiled by: RWL 
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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 

ES = eAGHATE ANALYSIS)’ 

ee “5 fe be ee a te NK 

1 0 76.0 0.049 0.120 20.0 0.054 0.850 110.0 0.065 66.0 2.300 0.030 0.030 19.1 43.0 0.110 0.570 

2 8 42.0 0.033 0.078 14.0 0.043 0.520 60.0 0.058 40.0 1.200 0.028 0.028 17.4 30.0 0.083 0.340 

3 15 32.3 0.031 0.063 14.0 0.030 0.410 46.7 0.052 33.7 0.940 0.025 0.025 14.90 23.3 0.072 0.270 

4 22 22.7 0.028 0.048 14.0 0.018 0.300 33.3 0.046 27.3 0.680 0.023 * 0.023 . 12.40 16.7 0.061 0.200 

5 27 13.0 0.026 0.033 14.0 < 0.005 0.190 20.0 < 0.040 21.0 0.420 < 0.020 < 0.020 9.90 10.0 < 0.050 0.130 

6 34 11.0 0.028 0.036 15.7 0.005 0.303 17.0 0.040 18.3 0.467 0.020 0.020 8.87 8.53 0.050 0.180 

7 41 9.0 0.031 0.040 17.3 0.005 0.417 14.0 0.040 15.7 0.513 0.020 0.020 7.83 7.07 0.050 0.230 

8 48 7.0 0.033 0.043 19.0 < 0.005 0.530 11.0 < 0.040 13.0 0.560 < 0.020 < 0.020 6.80 5.60 < 0.050 0.280 

9 55 19.0 0.022 0.037 16.0 0.013 0.230 27.0 < 0.040 23.0 0.620 < 90.020 < 0.020 9.70 5.00 < 0.050 0.160 

10 63 16.7 0.023 0.034 16.0 0.012 0.213 23.8 21.3 0.556 9.29 4.83 0.147 

11 70 145 0.023 0.031 16.0 0.011 0.197 20.6 19.6 0.493 8.88 4.65 0.134 

12 76 12.2 0.024 0.028 16.0 0.010 0.180 17.4 17.9 0.429 8.46 4.48 0.121 

13 84 10.0 0.024 0.026 16.0 0.009 0.163 14.2 16.3 0.365 8.05 4.30 0.109 

14 90 7.7 0.025 0.023 16.0 0.008 0.146 11.0 14.6 0.301 7.64 4.13 0.096 

15 97 §.5 0.025 0.020 16.0 0.007 0.130 78 12.9 0.238 7.23 3.95 0.083 

16 104 3.2 0.026 0.017 16.0 0.006 0.113 46 11.2 0.174 6.81 3.78 0.070 

17 111 1.0 0.026 0.014 16.0 < 0.005 0.096 1.4 9.5 0.110 6.40 3.60 0.057 

18 118 0.9 0.027 0.014 16.1 0.091 1.32 9.4 0.106 6.16 3.43 0.056 

19 125 0.9 0.027 0.013 16.3 0.085 1.24 9.3 0.102 5.93 3.26 0.056 

20 132 0.8 0.028 0.013 16.4 0.080 1.16 9.2 0.098 5.69 3.09 0.055 

21 139 0.8 0.028 0.013 16.5 0.074 1.08 9.1 0.095 5.45 2.93 0.054 

22 146 0.7 0.029 0.012 16.6 0.069 1.00 9.0 0.091 §.21 2.76 0.054 

23 153 0.7 0.029 0.012 16.8 0.063 0.92 : 8.9 0.087 4.98 2.59 0.053 

24 161 0.6 0.030 0.011 16.9 0.058 0.84 8.8 0.083 4.74 2.42 0.052 

25 167 0.6 0.031 0.011 17.0 0.053 0.77 8.8 0.079 4.50 2.25 0.052 

26 174 0.5 0.031 0.011 17.1 0.047 0.69 8.7 0.075 4.26 2.08 0.051 

27 181 0.5 0.032 0.010 17.3 0.042 0.61 8.6 0.071 4.03 1.91 0.050 

28 188 0.4 0.032 0.010 17.4 0.036 0.53 8.5 0.067 3.79 1.74 0.049 

29 195 0.4 0.033 0.010 17.5 0.031 0.45 8.4 0.064 3.55 1.58 0.049 

30 202 0.3 0.033 0.009 17.6 0.025 0.37 8.3 0.060 3.31 1.41 0.048 

31 209 0.3 0.034 0.009 17.8 0.020 0.29 8.2 0.056 3.08 1.24 0.047 

32 217 0.2 0.034 0.008 17.9 0.014 0.21 8.1 0.052 2.84 1.07 0.047 

33 223 0.2 0.035 0.008 18.0 0.009 0.13 8.0 0.048 2.60 0.90 0.046 

* Measured values shown in bold 

18 Compiled by: RWL 
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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 

pape SOMME ATIVE MASS FLUX (ingly sample): 2 

PGYCLE SS DAYS fC AR AS Ba Ca Rh OR Re beg Io NE Ke Nee ee ae 

1 0 3.90 0.003 0.006 1.0 0.003 0044 564 0.003 3.4 0.118 0.002 0.002 1.0 2.2 0.006 0.029 
2 8 5.48 0.004 0.009 1.6 0.004 0.06 7.91 0.006 4.9 0.163 0.003 0.003 1.6 3.3 0.009 0.042 
3 15 6.44 0.005 0.011 2.0 0.005 0.08 9.29 0.007 5.9 0.191 0.003 0.003 2.1 4.0 0.011 0.050 
4 22 7.73 0.006 0.014 2.8 0.006 0.09 11.18 0.010 7.4 0.230 0.005 0.005 2.8 5.0 0.014 0.061 
5 27 8.08 0.007 0.015 3.1 0.006 010 11.72 0.011 8.0 0.241 0.005 0.005 3.0 5.2 0.016 0.065 
6 34 8.31 0.008 0.015 3.5 0.007 010 1208 0.012 8.4 0.251 0.006 0.006 3.2 5.4 0.017 0.069 
7 41 849 0.008 0.016 3.8 0.007 0.11 12.35 0.012 8.7 0.261 0.006 0.006 3.4 5.6 0.018 0.073 
8 48 886 0.010 0.018 4.8 0.007 0.14 12.93 0.014 9.4 0.290 0.007 0.007 3.7 5.9 0.020 0.088 
9 55 9.67 0.011 0.020 5.5 0.007 0.15 14.08 0.016 10.4 0.317 0.008 0.008 4.2 6.1 0.023 0.095 

10 63 10.18 0.012 0.021 6.0 0.008 0.16 14.81 11.0 0.334 4.4 6.2 0.0389 

11 70 10.63 0.012 0.022 6.5 0.008 0.16 15.45 11.6 0.349 47 6.4 0.103 

12 76 10.95 0.013 0.023 6.9 0.008 0.17 15.91 12.1 0.360 4.9 6.5 0.107 

13 84 11.22 0.014 0.023 7.3 0.009 0.17 16.29 12.5 0.370 §.2 6.6 0.110 

14 90 11.45 0.014 0.024 7.8 0.009 0.18 16.62 13.0 0.379 6.4 6.7 0.112 
15 97 11.63 0.015 0.025 8.3 0.009 0.18 16.87 13.4 0.387 5.6 6.8 0.115 

16 104 11.64 0.015 0.025 8.4 0.009 0.18 16.89 13.4 0.388 5.6 6.9 0.115 

17 111 11.70 0.017 0.026 9.3 0.009 0.19 16.97 14.0 0.394 6.0 7.1 0.119 

18 118 11.73 0.018 0.026 99 0.19 17.02 14.3 0.398 6.2 7.2 0.121 

19 125 11.76 0.019 0.027 10.5 0.19 17.06 14.6 0.401 6.4 7.3 0.123 

20 132 11.79 0.020 0.027 11.1 0.20 17.10 15.0 0.405 6.7 7.4 0.125 

21 139 11.82 0.020 0.027 11.6 0.20 17.14 15.3 0.408 6.8 7.5 0.126 

22 146 11.84 0.022 0.028 12.2 0.20 17.17 15.6 0.411 7.0 7.6 0.128 

23 153 11.87 0.023 0.028 128 0.20 17.21 15.9 0.414 7.2 7.7 0.130 
24 161 11.90 0.024 0.029 13.6 0.21 17.24 16.3 0.418 7.4 7.8 0.133 

25 167 11.92 0.025 0029 143 0.21 17.28 16.7 0.421 7.6 7.9 0.135 
26 174 11.94 0.026 0.030 148 0.21 17.30 16.9 0.424 7.7 8.0 0.136 
27 181 11.95 0.027 0030 154 0.21 17.32 17.2 0.426 7.9 8.0 0.138 
28 188 11.97 0.028 0.030 160 0.21 17.34 17.5 0.428 8.0 8.1 0.140 
29 195 11.98 0.030 0.031 16.7 0.21 17.35 17.9 0.431 8.1 8.2 0.142 
30 202 12.00 0.031 0.031 17.4 0.21 17.37 18.2 0.433 8.3 8.2 0.144 

31 209 12.00 0.032 0.031 17.8 0.21 17.38 18.4 0.435 8.3 8.2 0.145 

32 217 12.01 0.033 0.031 18.4 0.21 17.38 18.6 0.436 8.4 8.3 0.146 

33 223 12.02 0.034 0.032 18.9 0.21 17.39 18.9 0.438 8.5 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 

I SUMULATIVEMETAL EXTRACTIONS (4) 
Le Eaununn Arsene Banka Cake “Dbromum. Copper: on Lead co Magraslum: Manganese: Moljoderann: Mekal: Potssshun Sookie Tania ine 
BOVGHE | DAYS ESSA SS USAS Ba Ce Cr Fe RR Mg Min Me ONE aR Na aa 

1 0 0.0057 0.0063 0.0018 0.01 0.025 0.0208 0.009 0.002 0.009 0.008 0.01 0.01 0.008 0.04 0.0015 0.015 
2 8 0.0081 0.0094 0.003 002 0.040 0030 0.013 0.004 0.014 0.012 0.01 0.02 0.013 0.07 0.0023 0.022 
3 15 0.009 0.012 0.003 0.03 0.048 0.036 0.015 0.005 0016 0.014 0.02 0.02 0.017 0.08 0.0029 0.026 
4 22 0.011 0.016 0004 004 10.057 0.044 0.018 0.006 0.021 0.016 0.02 0.03 0.022 0.10 0.0038 0.032 
5 27 0.012 0.017 0.004 004 0.058 0.046 0019 0007 0022 0.017 0.03 0.03 0.025 010 0.0041 0.034 
6 34 0.012 0.019 0005 005 #0059 0.050 0.019 0008 0023 0.018 0.03 0.04 0.026 011 0.0044 0.036 
7 41 0.012 0.020 0.005 005 0.060 0.053 0.020 0.008 0024 0.019 0.03 0.04 0.027 011 0.0047 0.039 
8 48 0.013 0.025 0.005 0.06 0063 0.067 0.021 0.010 0.026 0.021 0.04 0.05 0.030 0.11 0.0054 0.046 
9 55 0.014 0.027 0.006 0.07 0.068 0071 0023 0.011 0.029 0.023 0.04 0.05 0.034 0.12 0.0059 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 
11 70 0.016 0.031 0.006 0.08 0074 0.077 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 0.007 010 0.079 0.082 0.026 0.035 0.026 0.042 0.13 0.058 
14 90 0.017 0.036 0.007 010 0.081 0.084 0.027 0.036 0.027 0.043 0.13 0.059 
15 97 0.017 0.038 0.007 O11 0.083 0.086 0.027 0.037 0.028 0.045 0.13 0.061 
16 104 0.017 0.038 0.007 011 #0.083 0.086 0.027 0.037 0.028 0.046 0.13 0.061 
17 111 0.017 0.042 0.008 012 0.086 0.089 0.027 0.039 0.028 0.049 0.14 0.062 
18 118 0.017 0.044 0.008 013 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 30.15 0.066 
21 139 0.017 0.051 0.008 015 0.094 0.028 0.042 0.029 0.055 0.15 0.067 
22 146 0.017 0.054 0.008 016 0.095 0.028 0.043 0.029 0.057 = 0.15 0.068 
23 153 0.017 0.056 0008 017 0.096 0.028 0.044 0.030 0.058 0.15 0.069 
24 161 0.017 0.060 0008 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 0009 0.19 0.099 0.028 0.047 0.030 0.062 0.16 0.072 
27 181 0.018 0.068 0009 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 ©0031 0.064 0.16 0.074 
29 195 0.018 0.074 0009 0.22 0.101 0.028 0.050 0.031 0.066 0.16 0.075 

30 202 0.018 0.077 0.009 023 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 

ss METALCEXTRACTION RATES (mighkghwk) + © Cycle Moving Average: oo 2 co ES eS 
xen kneanie Radu Caleta: Chetan. Copper deo Lead Magnesiant “Margersee Moyoderun Metel  Potmetmn Sedum Thank ine 

eyere: fb SOAYS TAL AS BA Ga GG Re ReMi MM NES SS ea ee an 

1 0 

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 1.71 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 0.909 0.0010 0.002 0.50 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 

11 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 0.46 0.0003 0.005 0.51 0.52 0.012 0.25 0.13 0.004 

15 97 0.298 0.0007 0.001 0.48 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 

17 111 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 0.0011 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 0.0011 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 0.0011 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 0.11 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 cycies 

Water Sample: Bottom seepage 

TT expan woes ecreacren— | woteranio | ——-NEUIRALEATION— 
PE eumzattie —  Sutur Suite fue aM | eM tumene NP NP 

emg ey tm fr ro 
1 0 2 0.15 0.023 0.026 0.139 7.02 16 1.0 

2 8 4 0.24 1.16 0.014 0.013 0.062 5.47 24 6.60 1.5 

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 2.3 

5 27 6 0.42 1.06 0.005 0.009 0.023 6.13 41 6.30 2.5 

6 34 7 0.45 0.92 0.004 0.008 0.016 6.35 43 / 5.51 2.7 

7 41 7 0.47 0.73 0.003 0.008 0.013 6.61 45 4.52 2.8 

8 48 8 0.52 0.70 0.008 0.025 0.028 6.93 51 4.56 3.2 

9 55 9 0.58 0.61 0.010 0.017 0.040 5.69 56 4.00 3.5 

10 63 9 0.63 0.59 0.007 0.012 0.027 5.64 60 3.80 3.8 

11 70 10 0.67 0.64 0.007 0.012 0.025 5.58 64 4.04 4.0 

12 76 1 0.70 0.71 0.005 0.011 0.019 551 67 4.34 4.2 

13 84 11 0.74 0.64 0.005 0.011 0.018 5.44 70 3.74 4.4 

14 90 12 0.77 0.58 0.006 0.012 0.018 5.36 73 3.30 4.6 

15 97 12 0.81 057 0.006 0.013 0.017 5.27 76 3.21 4.7 

16 104 12 0.81 0.45 0.001 0.002 - 0.002 5.17 76 2.51 4.8 

17 111 13 0.87 0.51 0.009 0.024 0.023 5.06 81 2.77 5.1 

18 118 14 0.91 0.52 0.005 0.014 0.014 5.14 84 2.84 5.2 

19 125 14 0.94 0.50 0.005 0.014 0.013 5.23 86 2.69 5.4 

20 132 15 0.98 0.50 0.006 0.016 0.015 531 89 2.71 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 2.76 5.9 

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 6.3 

25 167 17 1.15 0.51 0.006 0.017 0.015 5.80 104 2.98 6.5 

26 174 18 1.17 0.50 0.004 0.013 0.011 5.91 107 2.97 6.7 

27 181 18 1.20 0.49 0.005 0.015 0.012 6.02 109 2.94 6.8 

28 188 18 1.23 0.47 0.004 0.015 0.012 6.14 112 2.91 7.0 

29 195 19 126 0.46 0.005 0.017 0.014 6.26 115 2.89 7.2 

30 202 19 1.29 0.44 0.005 0.018 0.014 6.38 118 2.80 7.4 

31 209 20 1.31 0.42 0.003 0.011 0.009 6.52 120 2.73 7.5 

32 217 20 1.33 0.39 0.003 0.013 0.010 6.66 123 2.57 7.7 

33 223 20 1.36 0.38 0.003 0.013 0.010 6.80 125 2.56 7.8 

* Rates of sulfate production and NP depletion are 5-week moving averages 
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Appendix 4.4 

Upper Mole Lake Waste Rock Master Composite 

ML1D2\93C049\GBAPP\87 65\10000 23



Appendix 4.4 Table 1 

Sample Characterization 

Upper Mole Lake Waste Rock Master Composite 

Waste’ Rack - ee 

Aluminum Al 71000 Paste pH 8.0 

Antimony Sb 30 S (Total) (%) 0.10 

Arsenic As <40 SO4 (%) NA 

Barium Ba 360 S (sulfide) (%) 0.10 

Beryllium Be <1 AP (kg CaCO3/tonne) 3.1 

Bismuth Bi <50 NP (kg CaCO3/tonne) 48.0 

Cadmium Cd 6 CO2 (%) NA 

Calcium Ca 13400 CO3 NP (kg CaCO3/tonne) NA 

Carbon C 9300 Net NP (kg CaCO3/tonne) 44.9 

Chromium Cr 12 NP/AP 15.5 

Cobalt Co 25 | 

Copper Cu 240 Note: NA = not analyzed 

Gallium Ga 15 

lron Fe 65900 

Lead Pb 260 
Lithium Li NA 

Magnesium Mg 32100 

Manganese Mn 1300 

Mercury Hg <0.3 

Molybdenum Mo <20 

Nickel Ni 10 

Phosphorus P NA 

Potassium K 11400 

Selenium Se <3 

Silicon Si 285000 

Silver Ag <0.01 

Sodium Na 6900 

Strontium Sr NA 

Thallium TI <10 

Tin sn 60 

Titanium Ti 690 

Tungsten W NA 

Vanadium V NA 

Zinc 2n 190 

Sulfur S 400 

Compiled by: RWL 
MLD2\93C049\GBAPP\8875\10000 24 Checked by: JET



Appendix 4.4 Table 2 

Parameters Measured Weekly : 

Upper Mole Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sampie: Bottom seepage 

a UML ATIVE 

dogs pas US osc (ugShemm) IMR gM) gM engl 

25-Oct 1 0 6.700 7.0 380 120 48 2.4 
2-Nov 2 8 4.915 7.2 358 120 45 4.1 
9-Nov 3 15 4.550 6.1 301 110 43 5.6 
16-Nov 4 22 2.490 76 339 110 42 6.3 
21-Nov 5 27 3.760 7.2 322 100 40 7.5 
28-Nov 6 34 7.950 76 217 87 35 9.6 
5-Dec 7 41 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 7.7 256 93 21 11.9 
27-Dec 10 63 4.080 8.2 268 96 24 12.7 
3-Jan 11 70 4.650 8.3 266 94 26 13.6 
9-Jan 12 76 3.730 8.3 224 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 7.7 296 71 36 17.6 
6-Feb 16 104 0.500 81 291 68 39 17.8 
13-Feb 17 111 7 990 8.1 264 79 41 20.2 
20-Feb 18 118 4.460 8.3 220 88 39 21.5 
27-Feb 19 125 3 960 8.5 222 86 37 22.6 
6-Mar 20 132 3.960 8.4 228 84 36 23.7 
13-Mar 21 139 3.590 8.3 203 82 34 24.6 
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 4.120 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 31.4 
22-May 31 209 4.900 8.2 190 79 16 31.9 
30-May 32 217 5 740 81 180 76 14 32.5 
5-Jun 33 223 4 320 75 177 75 12 32.9 
12-Jun 34 230 4700 8.2 168 74 
19-Jun 35 237 5 180 84 176 82 
26-Jun 36 244 4120 8.3 171 73 
3-Jul 37 251 4.600 8.3 181 
10-Jul 38 258 4.860 8.1 174 
17-Jul 39 265 0.000 
24-Jul 40 272 7.230 8.1 182 
31-Jul 41 279 4.080 8.2 175 
7-Aug 42 286 4.670 8.2 172 
14-Aug 43 293 4.450 8.3 172 
21-Aug 44 300 4.700 8.2 170 
30-Aug 45 309 5.100 8.2 173 
5-Sep 46 315 3.960 8.3 176 70 
11-Sep 47 321 3.900 8.2 184 67 
18-Sep 48 328 4340 81 176 69 
25-Sep 49 335 4 800 79 182 68 
2-Oct 50 342 5 160 78 176 71 
9-Oct 51 349 4.730 7.6 172 70 
16-Oct 52 356 4.700 7.7 167 
23-Oct 53 363 4.600 7.6 168 
30-Oct 54 370 5.020 7.7 183 
6-Nov 55 377 4.800 7.5 175 

“ Measured values of sulfate shown in bold 
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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 

Be Se SE RCHATEANALYSIS (MgIL)" se 

CYCLE} DAYS: “Aaaripum. Arsenic: Barum.—Calcun—— Chromium. Copper’ iron. Magnesium “Manganese Molybdenum Potassium Seleniom Sodium Bing > 

ba Ag Ba a er ee Re Mg MMe OK Se 

1 0 20.0 0.022 0.045 13.0 0.015 0.220 30.0 20.0 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 17.0 0.340 < 0.050 16.20 0.012 36.00 0.140 

3 15 10.3 0.151 0.024 13.3 0.010 0.126 14.8 15.7 0.260 0.046 14.70 0.011 30.00 0.108 

4 22 6.5 0.081 0.020 14.7 0.007 ~—- 0.081 9.53 14.3 0.180 0.043 13.20 0.009 24.00 0.075 

5 27 2.8 0.012 0.015 16.0 < 0.005 0.037 4.30 13.0 0.100 0.039 11.70 0.008 18.00 0.043 

6 34 5.1 0.019 0.019 16.5 0.006 0.055 7.48 14.3 0.153 0.034 11.18 0.008 15.40 0.057 

7 41 7.4 0.026 0.023 17.0 0.007 0.074 10.65 15.5 0.205 0.030 10.65 0.008 12.80 0.071 

8 48 9.7 0.033 0.026 17.5 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 0.029 18.4 0.008 0105 15.20 17.3 0.299 0.021 9.26 0.008 7.19 0.262 

11 70 9.4 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 0094 11.60 15.8 0.276 0.024 8.59 0.007 6.36 0.587 

13 84 6.8 0.013 0.025 19.5 0.007 0.088 9.80 15.0 0.265 0.025 8.25 0.007 5.95 0.750 

14 90 5.5 0.013 0.024 19.9 0.006 0.083 8.00 14.3 0.254 0.026 7.91 0.006 5.54 0.912 

15 97 42 0.012 0.023 20.3 0.006 0.077 6.20 13.5 0.243 0.028 7.58 0.006 5.13 1.075 

16 104 2.9 0.012. 0.021 20.6 0.005 0.072 4.40 12.8 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 12.0 0.220 0.030 6.90 < 0.005 4.30 1.400 

18 118 1.5 0.012 0.019 20.9 0.062 2.44 11.8 0.207 0.029 6.74 0.005 4.17 1.315 

19 125 1.4 0.012 0.018 20.8 0.059 2.29. 11.6 0.194 0.029 6.57 0.006 4.04 1.230 

20 132 1.3 0.013 0.017 20.6 0.055 2.13 11.4 0.181 0.028 6.41 0.006 3.91 1.145 

21 139 1.2 0.013 0.017 20.5 0.051 1.97 11.2 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 3.64 0.974 

23 153 11 0.014 0.015 20.3 0.044 1.66 10.7 0.143 0.026 5.93 0.007 3.51 0.889 

24 161 1.0 0.015 0.014 20.1 0.040 1.50 10.5 0.130 0.026 5.76 0.007 3.38 0.804 

25 167 0.9 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 1.19 10.1 0.104 0.024 5.44 0.008 3.12 0.634 

27 181 07 0.017 0.011 19.8 0.029 1.03 9.9 0.091 0.024 5.28 0.008 2.99 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 0.5 0.018 0.010 19.5 0.021 0.72 9.5 0.066 0.023 4.95 0.009 2.73 0.379 

30 202 0.4 0.018 0.009 19.4 0.017 0.56 9.2 0.053 0.022 4.79 0.009 2.59 0.293 

31 209 0.3 0.019 0.008 19.3 0.014 0.41 9.0 0.040 0.021 4.63 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 2.33 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 

9) 6 Compiled by: RWL 

MLD2\93C049\GBAPP18875\1 0000 Checked by: JET



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 

we Pa QUMULATIVEMASSFLUX(mgikg sample) 

ever | coavs | Al. As Ba Car a re MG Mo Mo KS 

1 0 1.01 0.001 0.002 0.7 0.001 0.011 1.51 1.01 0.026 0.003 0.6 0.000 2.5 0.01 

2 8 1.52 0.009 0.003 11 0.001 0.017 2.25 1.63 0.038 0.005 1.2 0.001 3.8 0.01 

3 15 1.87 0.014 0.004 1.6 0.002 0.022 2.75 2.17 0.047 0.006 1.7 0.001 48 0.02 

4 22 2.00 0.016 0.005 1.8 0.002 0023 2.93 2.44 0.050 0.007 2.0 0.001 5.3 0.02 

5 27 2.07 0.016 0.005 2.3 0.002 0.024 3.05 2.80 0.053 0.008 2.3 0.002 5.8 0.02 

6 34 2.38 0.017 0.006 3.3 0.002 0.027 3.50 3.65 0.062 0.010 3.0 0.002 6.7 0.02 

7 41 2.57 0.018 0.007 3.7 0.002 0029 3.77 4.05 0.068 0.011 3.3 0.002 7.0 0.03 

8 48 2.91 0.019 0.008 43 0.003 0033 4.25 4.64 0.077 0.012 3.6 0.003 7.4 0.63 

9 55 3.30 0.020 0.009 49 0.003 0036 4.81 5.22 0.087 0.012 3.9 0.003 7.6 0.03 

10 63 3.63 0.020 0.009 5.5 0.003 0039 5.27 5.75 0.096 4.2 0.003 7.8 0.04 

11 70 3.96 0.021 0.010 6.1 0.003 0043 5.74 6.33 0.106 45 0.003 8.1 0.06 

12 76 418 0.021 0.011 6.6 0.004 0045 6.07 6.77 0.114 48 0.004 8.3 0.07 

13 84 4.39 0.021 0012 72 0.004 0048 6.36 7.22 0.122 5.0 0.004 8.4 0.09 

14 90 45 0.022 0.013 78 0.004 0.050 £6.59 7.63 0.129 5.2 0.004 8.6 0.12 

15 97 47 0.022 0.013 8.6 0.004 0053 £6.82 8.14 0.138 5.5 0.004 8.8 016 | 

16 104 47 0.022 0.013 8.6 0.004 0054 #4684 8.18 0.139 5.6 0.004 8.8 0.17 

17 111 48 0.023 0.015 99 0.004 0058 7.00 8.90 0.152 6.0 0.004 9.1 0.25 

18 118 49 0.023 0015 10.6 0.060 7.08 9.30 0.159 6.2 0.005 9.2 0.29 

19 125 49 0024 0016 11.2 0.061 7.15 9.64 0.165 6.4 0.005 9.3 0.33 

20 132 49 0.024 0.016 11.8 0.063 7.21 9.98 0.170 6.6 0.005 9.4 0.36 

21 139 5.0 0024 0017 12.4 0.064 7.26 10.28 0.175 6.7 0.005 9.5 0.39 

22 146 5.0 0.025 0.017 13.1 0.066 7.32 10.64 0.180 7.0 0.005 9.7 0.42 

23 153 5.0 0.025 0.018 13.6 0.067 7.37 10.94 0.184 7.1 0.006 9.8 0.45 

24 161 5.1 0.026 0.018 14.1 0.068 7.41 11.20 0.187 7.3 0.006 9.8 0.47 

25 167 5.1 0.026 0.018 14.7 0.069 7.45 11.52 0.191 7.4 0.006 9.9 0.49 

26 174 5.1 0.027 0.019 15.5 0.071 7.49 11.90 0.195 7.6 0.006 10.1 0.52 

27 181 51 0027 0019 161 0.071 7.53 12.22 0.198 7.8 0.007 10.2 0.53 

28 188 5.2 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 0.020 17.3 0.073 7.57 12.80 0.202 8.1 0.007 10.3 0.56 

30 202 5.2 0.029 0.020 17.8 0.073 7.59 13.05 0.203 8.2 0.007 10.4 0.57 

31 209 5.2 0.029 0.020 18.5 0.074 = 7.60 13.38 0.205 8.4 0.008 10.5 0.57 

32 217 5.2 0.030 0021 19.4 0.074 7.62 13.76 0.206 8.6 0.008 10.6 0.58 

33 223 5.2 0.031 0.021 20.0 0.074 7.62 14.04 0.206 8.7 0.008 10.7 0.58 
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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 

ee eee 2 SSUMULATIVEMETALEXTRACTIONS(%) 
FT pumrieurn serie Banu Callum Chromium Copper ton, Magneshimy Manganese Moiiidenim Potassium Seieniunt Sodus Foe 
Saves | pave | Ab As Be Ga or ce Fe MG eM Me Ke NB 

1 0 0.001 0.003 0.0006 0.00 0.006 0.005 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 0.05 0.008 

3 15 0.003 0.036 0.001 0.01 0.013 0.009 0.004 0.01 0.004 0.031 0.015 0.04 0.07 0.010 

4 22 0.003 0.040 0.001 0.01 0.014 0.010 0.004 0.01 0.004 0.035 0.018 0.05 0.08 0.010 

5 27 0.003 0.041 0.001 0.02 0.015 0.010 0.005 0.01 0.004 0.040 0.020 0.06 0.08 0.011 

6 34 0.003 0.043 0.002 0.02 0.018 0.011 0.005 0.01 0.005 0.050 0.026 0.07 0.10 0.013 

7 41 0.004 0045 0.002 0.03 0.019 0.012 0.006 0.01 0.005 0.054 0.029 0.08 0.10 0.014 

8 48 0.004 0048 0.002 0.03 0.021 0.014 0.006 0.01 0.006 0.059 0.032 0.09 0.141 0.015 

9 55 0.005 0.049 0.002 0.04 0.024 0.015 0.007 0.02 0.007 0.062 0.034 0.10 0.141 0.017 

10 63 0.005 0.050 0.003 0.04 0.026 0.016 0.008 0.02 0.007 0.037 0.10 0.11 0.021 

11 70 ~=6©| 0.006 §=0.052 0.003 0.05 0.028 0.018 0.009 0.02 0.008 0.040 0.11 0.12 0.029 

12 76 0.006 0.052 0.003 0.05 0.029 0.019 0.009 0.02 0.009 0.042 0.12 0.12 0.038 

13 84 0.006 0.053 0.003 0.05 0.031 0.020 0.010 0.02 0.009 0.044 0.13 0.12 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 0.12 0.063 

15 97 0.007 0.055 0.004 0.06 0.034 0.022 0.010 0.03 0.011 0.048 0.14 0.13 0.085 

16 104 0.007 0.056 0.004 0.06 0.034 0.022 0.010 0.03 0.011 0.049 0.14 0.13 0.087 

17 111 0.007 0.057 0.004 0.07 0.037 0.024 0.011 0.03 0.012 0.052 0.15 0.13 0.131 

18 118 0.007 0.058 0.004 0.08 0.025 0.011 0.03 0.012 0.054 0.15 0.13 0.155 

19 125 0.007 0.059 0.004 0.08 0.026 0.011 0.03 0.013 0.056 0.16 0.14 0.174 

20 132 0.007 0.060 0.005 0.09 0.026 0.011 0.03 0.013 0.058 0.17 0.14 0.192 

21 139 0.007 0.061 0.005 0.09 0.027 0.011 0.03 0.013 0.059 0.17 0.14 0.207 

22 146 0.007 0.062 0.005 0.10 0.027 0.011 0.03 0.014 0.061 0.18 0.14 0.224 

23 153 0.007 0.063 0.005 0.10 0.028 0.011 0.03 0.014 0.062 0.19 0.14 0.237 

24 161 0.007 0.064 0.005 0.11 0.028 0.011 0.03 0.014 0.064 0.19 0.14 0.247 

25 167 0.007 0.065 0.005 0.11 0.029 0.011 0.04 0.015 0.065 0.20 0.14 0.259 

26 174 0.007 0.067 0.005 0.12 0.029 0.011 0.04 0.015 0.067 0.21 0.15 0.271 

27 181 0.007 0.068 0.005 0.12 0.030 0.011 0.04 0.015 0.068 0.22 0.15 0.281 

28 188 0.007 0.069 0.005 0.12 0.030 0.011 0.04 0.015 0.070 0.23 0.15 0.288 

29 195 0.007 0.071 0.006 0.13 0.030 0.011 0.04 0.016 0.071 0.24 0.15 0.294 

30 202 0.007 0.072 0.006 0.13 0.031 0.012 0.04 0.016 0.072 0.24 0.15 0.298 

31 209 0.007 0.074 0.006 0.14 0.031 0.012 0.04 0.016 0.074 0.25 0.15 0.302 

32 217 0.007 0.076 0.006 0.14 0.031 0.012 0.04 0.016 0.075 0.27 0.15 0.305 

33. |) (223 0.007 0.077 0.006 0.15 0.031 0.012 0.04 0.016 0.077 0.28 0.15 0.306 

28 Compiled by: RWL 
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Appendix 4.4 Table 6 

Metal Extraction Rates 

Upper Mole Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

SS UOMETAL EXTRACTION RATES tmgitp/wh} «  Cytle Moving Average 200 Ug ees 
Es eg me mae aia im eee pet SiS agnentine:  Nengenan:  o ebpedanan: Seimei: Selena eaten aR 

CYCLE 3 DAYS: 2 poo AR uA Ba te Gr OME RO eM eR MR Be Ra aa 

1 0 , 
2 8 0.45 0.0071 0.001 0.39 0.0004 0.005 0.65 0.55 0.011 0.0016 0.52 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 22 0.31 0.0047 0.001 0.37 0.0003 0.004 0.45 0.46 0.008 0.0013 0.43 0.0003 0.89 0.003 
5 27 0.28 0.0039 0.001 0.42 0.0003 0.003 0.40 0.47 0.007 0.0014 0.43 0.0003 0.86 0.003 
6 34 0.28 0.0033 0.001 0.54 0.0003 0.003 0.41 0.55 0.008 0.0015 0.48 0.0003 0.87 0.003 
7 41 0.22 0.0019 0.001 0.55 0.0002 0.003 0.32 0.51 0.006 0.0013 0.43 0.0003 0.68 0.002 
8 48 0.22 0.0010 0.001 0.58 0.0002 0.002 0.32 0.52 0.006 0.0012 0.40 0.0003 0.54 0.002 
9 55 0.28 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 0.57 0.008 0.37 0.0003 0.40 0.004 
11 70 0.31 0.0006 0.001 0.55 0.0002 0.003 0.44 0.52 0.008 0.30 0.0002 0.27 0.006 
12 76 0.32 0.0006 0.001 0.59 0.0002 0.003 0.46 0.54 0.009 0.30 0.0002 0.25 0.009 
13 84 0.29 0.0004 0.001 0.57 0.0002 0.003 0.41 0.50 0.009 0.27 0.0002 0.21 0.013 
14 90 0.25 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 0.22 0.0004 0.001 0.64 0.0002 0.003 0.32 0.49 0.009 0.27 0.0002 0.19 0.025 
16 104 0.16 0.0003 0.001 0.52 0.0002 0.002 0.23 0.38 0.007 0.21 0.0002 0.15 0.023 
17 111 0.13 0.0004 0.001 0.65 0.0002 0.002 0.19 0.43 0.008 0.24 0.0002 0.16 0.036 
18 118 0.10 0.0004 0.001 0.69 0.002 0.15 0.43 0.008 0.24 0.0002 0.16 0.041 
19 125 0.07 0.0004 0.001 0.68 0.002 0.11 0.40 0.007 0.23 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 0.75 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 0.11 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 0.58 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 0.33 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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Appendix 4.4 Table 7 

Oxidation and Neutralization Results 

Upper Mole Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

TOE mann ebkeS IRACTER-— | MOLE RATIO | NEUTRALIZATION 
cassie gute Selle Po Binet ee ML eee pce NE Re 

“Gye | DAS | suite fie Bepiten Prod Bate 4 Gnmaiay)  Gomoing) towne) | 1SOME fs Demtetion Depletion Hale Consumed: 
a 

1 0 2 0.08 0.025 0.016 0.041 2.30 6 0.01 

2 8 4 0.14 1.45 0.017 0.011 0.026 2.13 9 3.23 0.02 

3 15 6 0.19 1.47 0.015 0.011 0.022 217 13 3.28 0.03 

4 22 6 0.21 1.25 0.008 0.007 0.011 2.20 15 2.81 0.03 

5 27 7 0.25 131 0.012 0.011 0.015 2.24 17 2.97 0.04 

6 34 10 0 32 1.47 0.022 0.025 0.035 2.72 23 3.59 0.05 

7 41 10 034 1.33 0.008 0.011 0.016 3.35 26 3.48 0.05 

8 48 11 0.37 1.21 0.009 0.015 0.024 4.20 30 3.62 0.06 

9 55 12 0.40 1.19 0.007 0.015 0.024 5.44 34 4.06 0.07 

10 63 13 0.42 1.01 0.007 0.014 0.022 4.78 37 3.91 0.08 

11 70 14 0.45 0.78 0.009 0.016 0.024 4.24 41 3.52 0.09 

12 76 14 0.48 0.80 0.008 0.013 0.018 3.79 44 3.72 0.09 

13 84 15 0.51 0.79 0.010 0.015 0.019 3.42 48 3.49 0.10 

14 90 16 0.54 0.86 0.010 0.014 0.017 3.10 51 3.43 0.11 

15 97 18 0.59 1.02 0.014 0019 0.021 2.83 55 3.62 0.11 

16 104 18 0.59 0.86 0.002 0.002 0.002 2.59 55 2.88 0.12 

17 411 20 0.67 117 0.026 0.031 0.030 239 61 3.39 0.13 

18 118 22 072 128 0014 0.017 0.016 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 0.015 0014 2.65 71 3.15 0.15 

21 139 25 0 82 137 0.009 0.014 0.012 276 73 3.60 0.15 

22 146 26 0 86 109 0.011 0017 0015 2.88 76 3.01 0.16 

23 153 27 0.88 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 4.37 96 3.00 0.20 

30 202 31 1.05 0.67 0.005 0.013 0.010 4.76 98 2.81 0.20 

31 209 32 1.06 0.60 0.006 0.018 0.014 5.24 101 2.74 0.21 

32 217 33 108 056 0.006 0.021 0.016 5 84 105 2.80 0.22 

33 223 33 110 052 0.004 0.015 0011 6.63 108 2.87 0.22 

* Rates of sulfate production and NP depletion are 5-week moving averages 

30) Compiled by: RWL 
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Appendix 4.5 

Lower Mole Lake Waste Rock Master Composite 

MLD2\93C049\GBAPP\8765\1 0000 3]



Appendix 4.5 Table 1 

Sample Characterization 

Lower Mole Lake Waste Rock Master Composite 

ppm) ABAResults «et. 
Aluminum Al 68300 Paste pH 8.8 

Antimony Sb 30 S (Total) (%) 0.34 

Arsenic As 61 SO4 (%) NA 

Barium Ba 290 S (sulfide) (%) : 0.27 

Beryllium Be <4 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 CaCO3/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 

lron Fe 70400 

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 TI <10 

Tin sn <10 

Titanium Ti 620 

Tungsten W NA 

Vanadium V NA 

Zinc Zn 360 

Sulfur S 2200 

Compiled by: RWL 
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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 

UMUC | 
DATE | @XCLE |] DAYS | VOLUME ~~ pH PQNDUCT. ALKALINITY = ACIDTY. SULFATE” = SULFATE 

Pe I Au tO Mngt Amma) Arma) Angi) 

25-Oct 1 0 5.690 72 595 120 115 8 
2-Nov 2 8 4.655 67 431 91 81 13 
9-Nov 3 15 4.700 6.1 342 89 69 17 
16-Nov 4 22 4.780 7.4 294 75 58 21 
21-Nov 5 27 4.360 6.8 286 76 46 24 
28-Nov 6 34 5.300 7.5 227 75 41 26 
5-Dec 7 41 3.795 7.6 206 76 36 28 
12-Dec 8 48 4.840 7.7 224 77 30 30 
19-Dec 9 55 3.730 7.9 323 79 25 31 
27-Dec 10 63 4 320 8.0 23 83 25 33 
3-Jan 11 70 4 840 81 226 81 25 34 
9-Jan 12 76 3 880 8 3 191 75 25 35 
17-Jan 13 84 3 950 8 3 195 71 25 37 
23-Jan 14 90 4 100 83 197 73 25 38 
30-Jan 15 97 5.290 84 199 76 25 40 
6-Feb 16 104 0 500 8 3 214 70 25 40 
13-Feb 17 111 8 500 8 2 213 72 25 43 
20-Feb 18 118 5 580 83 194 73 25 44 
27-Feb 19 125 3.940 8.4 196 73 24 46 
6-Mar 20 132 5.460 8.3 198 72 24 47 
13-Mar 21 139 4.530 8.2 180 76 23 49 
20-Mar 22 146 4.510 8.1 188 68 23 50 
27-Mar 23 153 4.540 8.3 206 71 22 51 
4-Apr 24 161 4.620 8.2 188 66 22 53 
10-Apr 25 167 5 490 8 2 204 64 22 54 
17-Apr 26 174 4140 82 217 62 21 55 
24-Apr 27 181 4720 8 2 188 63 21 56 
1-May 28 188 5 000 8 2 180 74 20 58 
8-May 29 195 4540 81 177 62 20 59 
15-May 30 202 5.040 8 1 175 64 19 60 
22-May 31 209 3 580 8.2 167 64 19 61 
30-May 32 217 5.100 8.1 167 62 18 62 
5-Jun 33 223 3.790 7.8 164 61 18 63 
12-Jun 34 230 4.280 8.1 149 60 
19-Jun 35 237 4.300 8.3 175 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 7 750 7.9 172 
31-Jul 41 279 4 060 81 175 
7-Aug 42 286 4 180 80 166 
14-Aug 43 293 4 800 81 168 

21-Aug 44 300 4 480 80 168 
30-Aug 45 309 4 840 80 164 

5-Sep 46 315 4040 81 172 55 

11-Sep 47 321 4 220 80 179 58 
18-Sep 48 328 3.690 8.0 192 52 
25-Sep 49 335 4.420 7.9 170 52 
2-Oct 50 342 4.440 7.7 166 56 
9-Oct 51 349 4.280 7.5 165 53 
16-Oct 52 356 3.740 7.5 159 
23-Oct 53 363 4.160 7.5 163 
30-Oct 54 370 4.280 76 170 
6-Nov 55 377 4600 74 163 

* Measured values of sulfate snown 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 

es ie EBACHATE ANALYSIS (mgm) S00 ee 
SOYCLE DAYS. foAuminan: oc Anvede.  Banunt Cakdunt:. Copper: (002 ran 0 Magnesiun: Manganese.) 000 Mereany  Moivadenuan: Potassiue 0 Selenune Soa sing 
EES AB Rg Bg a ye Rg Mg MI ES Ag MO eS Re Ee Nae ane 

1 0 4.90 0.110 0.017 26.0 0.110 7.9 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 19.3 1.346 14.27 18.0 0.307 0.0002 0.023 12.00 0.008 27.7 0.148 
4 22 5.07 0.055 0.013 17.7 0.691 8.53 15.0 0.213 0.0002 0.021 10.60 0.007 19.3 0.097 

5 27 1.60 0.035 0.009 16.0 0.037 2.8 12.0 0.120 < 0.0002 < 0.020 9.20 0.006 11.0 0.045 

6 34 1.75 0.034 0.009 16.3 0.038 2.95 11.5 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 3.10 11.0 0.130 0.0004 0.020 8.10 0.006 7.75 0.055 
8 48 2.05 0.033 0.008 16.8 0.041 3.25 10.5 0.135 0.0004 0.020 7.55 | 0.005 6.13 0.060 
9 55 2.20 0.028 0.008 17.0 0.042 3.4 10.0 0.140 0.0005 < 0.020 7.00 < 0.005 4.50 0.065 
10 63 2.08 0.028 0.008 17.1 0.039 3.16 9.8 0.140 0.0005 0.020 6.75 0.005 4.26 0.065 
11 70 1.95 0.027 0.008 17.3 0.037 2.93 9.7 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 2.69 9.5 0.140 0.0004 0.020 6.25 0.005 3.79 0.064 

13 84 1.70 0.026 0.008 17.5 0.032 2.45 9.3 0.140 0.0004 0.020 6.00 0.005 3.55 0.064 

14 90 1.58 0.026 0.007 17.6 0.029 2.21 9.1 0.140 0.0003 0.020 5.75 0.005 3.31 0.064 

15 97 1.45 0.025 0.007 17.8 0.026 1.98 9.0 0.140 0.0003 0.020 5.50 0.005 3.08 0.064 

16 104 1.33 0.025 0.007 17.9 0.024 1.74 8.8 0.140 0.0002 0.020 5.25 0.005 2.84 0.063 

17 111 1.20 0.024 0.007 18.0 0.021 1.50 8.6 0.140 < 0.0002 < 0.020 5.00 < 0.005 2.60 0.063 

18 118 1.14 0.024 0.007 18.2 0.020 1.42 8.5 0.133 0.0002 4.83 0.005 2.53 0.060 

19 125 1.07 0.025 0.007 18.4 0.020 1.34 8.4 - 0.126 0.0002 4.65 0.005 2.46 0.058 
20 132 1.01 0.025 0.007 18.6 0.019 1.25 8.2 0.120 0.0002 4.48 0.005 2.39 0.055 

21 139 0.95 0.025 0.007 18.8 0.019 1.17 8.1 0.113 0.0002 4.30 0.005 2.33 0.052 
22 146 0.88 0.026 0.006 18.9 0.018 1.09 8.0 0.106 0.0002 4.13 0.005 2.26 0.050 
23 153 0.82 0.026 0.006 19.1 0.017 1.01 7.9 0.099 0.0002 3.95 0.005 2.19 0.047 
24 161 0.76 0.026 0.006 19.3 0.017 0.93 7.7 0.092 0.0002 3.78 0.005 2.12 0.044 
25 167 0.70 0.027 0.006 19.5 0.016 0.85 7.6 0.086 0.0002 3.60 0.005 2.05 0.042 
26 174 0.63 0.027 0.006 19.7 0.015 0.76 7.5 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 7.4 0.072 0.0002 3.25 0.005 1.91 0.036 

28 188 0.51 0.027 0.006 20.1 0.014 0.60 7.2 0.065 0.0002 3.08 0.005 1.84 0.033 

29 195 0.44 0.028 0.006 20.3 0.014 0.52 7.1 0.058 0.0002 2.90 0.005 1.78 0.031 

30 202 0.38 0.028 0.005 20.4 0.013 0.44 7.0 0.051 0.0002 2.73 0.005 1.71 0.028 

31 209 0.32 0.028 0.005 20.6 0.012 0.35 6.9 0.045 0.0002 2.55 0.005 1.64 0.025 

32 217 0.25 0.029 0.005 20.8 0.012 0.27 6.7 0.038 0.0002 2.38 0.005 1.57 0.023 

33 223 0.19 0.029 0.005 21.0 0.011 0.19 6.6 0.031 < 0.0002 2.20 < 0.005 1.50 < 0.020 

* Measured values shown in bold 

3 4 Compiled by: RWL 
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Appendix 4.5 Table 4 

Cumulative Mass Flux 

Lower Mole Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

2 ee “"TGUMULATIVEMASS FLUXima/kp sample) 

|_| sain Arsenic Baton Calcen Copper ton Magnets: Manganese, Mareuy -Mboderam Potsatin, Seti Sedum 
cac| ows | A As Ba Ca Cite MM Mo KS 

1 0 036 0.008 0.001 1.9 0.008 0.58 1.5 0.018 0.0000 0.002 1.2 0.001 4.2 0.01 

2 8 1.08 0.014 0.003 3.2 0.128 1.78 2.7 0.042 0.0000 0.004 2.0 0.001 6.3 0.02 

3 15 159 0.018 0.004 43 0.209 2.64 3.8 0.060 0.0000 0.005 2.7 0.002 8.0 0.03 

4 22 1.90 0.022 0.004 5.4 0.252 3.16 47 0.073 0.0001 0.007 3.4 0.002 9.2 0.04 

5 27 199 0.024 0.005 6.3 0.254 3.32 5.4 0.080 0.0001 0.008 3.9 0.003 9.8 0.04 

6 34 2.11 0.026 0.006 7.4 0.256 3.52 6.2 0.088 0.0001 0.009 45 0.003 10.4 0.04 

7 41 2.21 0.028 0.006 8.2 0.258 3.67 6.7 0.095 0.0001 0.010 4.9 0.003 10.8 0.05 

8 48 233 0.030 0.006 9.3 0.261 3.88 7.4 0.103 0.0001 0.011 5.4 0.004 11.2 0.05 

9 55 2.44 0.031 0.007 10.1 0.263 4.04 7.9 0.110 0.0002 0.012 5.7 0.004 11.4 0.05 

10 63 256 0.033 0.007 110 0265 4.21 8.4 0.118 0.0002 0.013 6.1 0.004 11.7 0.06 

11 70 268 0.034 0.008 12.1 0.267 4.40 9.0 0.126 0.0002 0.015 6.5 0.004 11.9 0.06 

12 76 277 0.036 0008 130 0269 4853 95 0.133 0.0002 0.016 6.8 0.005 12.1 0.06 

13 84 285 0037 0.009 13.9 0271 4.66 10.0 0.141 0.0002 0.017 7.1 0.005 12.3 0.07 

14 90 2 94 0.038 0009 148 0272 477 10.4 0.148 0.0003 0.018 7.4 0.005 12.5 0.07 

15 97 3.04 0.040 0.009 16.0 0274 491 11.0 0.157 0.0003 0.019 7.8 0.006 12.7 0.07 

16 104 3.04 0.040 0.009 16.1 0.274 492 14.1 0.158 0.0003 0.019 7.8 0.006 12.7 0.07 

17 111 318 0.043 0010 181 0.276 5.08 12.0 0.174 0.0003 8.4 0.006 13.0 0.08 

18 118 3.26 0.044 0.011 194 0278 5.18 12.6 0.183 0.0003 8.7 0.006 13.1 0.09 

19 125 3.31 0.046 0.011 20.3 0279 5.25 13.1 0.190 0.0003 8.9 0.007 13.3 0.09 

20 132 338 0047 0012 216 0280 5.34 13.6 0.198 0.0003 9.3 0.007 13.4 0.09 

21 139 3.44 0049 0.012 22.7 &# 0.281 5.41 14.1 0.205 0.0004 9.5 0.007 13.6 0.10 

22 146 349 0.050 0.012 238 0282 5.47 14.6 0.211 0.0004 9.7 0.008 8613.7 0.10 

23 153 354 0052 0.013 249 0.283 5.53 15.0 0.217 0.0004 10.0 0.008 13.8 0.10 

24 161 3.58 0.053 0013 26.1 0.284 558 15.5 0.222 0.0004 10.2 0.008 14.0 0.10 

25 167 363 0055 0013 275 0285 5.64 16.0 0.228 0.0004 10.5 0.009 14.1 0.11 

26 174 366 0057 0014 #285 0286 568 16.4 0.232 0.0004 10.6 0.009 14.2 0.11 

27 181 370 0058 0014 297 0.287 573 16.9 0.237 0.0004 10.8 0.009 14.3 0.11 

28 188 373 0060 0014 +310 0288 5/76 17.3 0.241 0.0004 11.0 0.009 14.4 0.11 

29 195 376 0062 0015 322 0.289 5.80 17.8 0.244 0.0005 11.2 0.010 14.5 0.12 

30 202 3.78 0.064 0015 335 0290 5.82 18.2 0.248 0.0005 11.4 0.010 14.7 0.12 

31 209 380 0065 0015 345 0290 5.84 18.5 0.250 0.0005 115 0.010 14.7 0.12 

32 217 3.81 0.067 0016 358 0.291 5.86 19.0 0.252 0.0005 11.6 0.011 14.8 0.12 

33 223 3.82 0.068 0016 369 0292 587 19.3 0.254 0.0005 118 0.011 14.9 0.12 
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Appendix 4.5 Table 5 

Cumulative Metal Extractions 

Lower Mole Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

Oe CUMULATIVE METAL EXTRACTIONS (6) 
ee ene Bom Gat Cope ton Memento Menoiese Mercy Mobicerimn Potescion fom Get) Dee 

i ks Be ee MK 

1 0 0.001 0.013 0.0004 002 0002 0.001 0.01 0.001 0.01 0.012 0.010 0.03 0.06 0.003 

2 8 0.002 0.023 0001 003 0039 0.003 0.01 0.003 0.01 0.020 0.017 0.04 0.09 0.006 

3 15 0.002 0.030 0.001 004 0063 0004 001 0.005 0.02 0.026 0.023 0.06 0.11 0.009 

4 22 0.003 0036 0002 005 0076 0.004 002 0.006 0.02 0.033 0.029 0.08 0.13 0.010 

5 27 0003 0039 0002 006 0077 0.005 002 0.006 0.02 0.039 0.033 0.09 0.13 0.011 

6 34 0.003 0.043 0.002 0.07 0.078 0.005 0.02 0.007 0.03 0.045 0.038 0.10 0.14 0.012 

7 41 0.003 0.045 0.002 0.08 0.078 0.005 0.02 0.007 0.04 0.050 0.041 0.11 0.15 0.013 

8 48 0003 0049 0002 O09 #0079 0006 003 0.008 0.04 0.057 0045 0.12 0.15 0.014 

9 55 0004 0051 0002 O10 0080 0006 003 0.008 0.05 0.061 0.048 0.13 0.16 0.015 

10 63 0.004 0.053 0.003 0.11 0.080 0.006 0.03 0.009 0.06 0.067 0.051 0.14 0.16 0.016 

1 70 0004 0056 0003 012 0081 0006 0.03 0.010 0.07 0.073 0.054 0.15 0.16 0.017 

12 76 0004 0058 0003 013 0082 0006 0.03 0.010 0.08 0.078 0.057 0.16 0.17 0.018 

13 84 0004 0060 0003 014 0082 0007 003 0.011 0.08 0.083 0.060 0.16 0.17 0.019 

14 90 0.004 0.063 0003 015 0082 0007 0.04 0.011 0.09 0.089 0.062 0.17 0.17 0.019 

15 97 0004 0065 0003 016 0083 0007 004 ° 0.012 0.09 0.095 0.065 018 0.17 0.021 

16 104 | 0.004 0.066 0003 016 0083 0007 004 0012 0.09 0.096 0066 0.19 0.17 0.021 

17 111 0.005 0.070 0004 018 0084 0007 004 0.013 0.10 0.070 0.20 0.18 0.023 

18 118 0.005 0073 0004 020 0084 0007 004 #4 0.014 0.11 0.073 0.22 0.18 0.024 

19 125 0.005 0075 0004 021 40.085 0007 005 0.015 0.11 0.075 0.22 0.18 0.025 

20 132 0.005 0.078 0004 022 0085 #0008 005 0.015 0.11 0.078 0.24 0.18 0.026 

21 139 0.005 0080 0004 023 0085 0008 005 0.016 0.12 0.080 0.25 0.19 0.027 

22 146 | 0.005 0.083 0.004 024 0.086 0.008 005 0.016 0.12 0.082 0.25 0.19 0.027 

23 153 0.005 0.08 0004 025 0086 0008 005 #0017 0.13 0.084 0.26 0.19 0.028 

24 161 0.005 0.088 0.004 026 0.086 0.008 005 0.017 0.13 0.086 0.27 0.19 0.029 

25 167 0.005 0.091 0005 028 0.087 0008 006 0.018 0.13 0.088 0.29 0.19 0.030 

26 174 | 0.005 0.093 0005 029 0.087 0.008 006 0.018 0.14 0.089 0.30 0.19 0.030 

27 181 0.005 0.096 0005 030 0.087 0008 006 0.018 0.14 0.091 0.31 0.20 0.031 

28 188 0.005 0099 0005 031 0087 +0008 006 0.019 0.15 0.093 0.32 0.20 0.032 

29 195 | 0.006 0.101 0005 033 0088 0008 006 # 0.019 0.15 0.094 0.33 0.20 0.032 

30 202 | 0006 0104 0005 034 0088 0008 006 # 0.019 0.15 0.096 0.34 0.20 0.033 

31 209 | 0006 0106 0005 035 0088 0.008 006 0.019 0.16 0.097 0.34 0.20 0.033 

32 217 0006 0110 0005 036 0088 0008 007 & 0.019 0.16 0.098 0.36 0.20 0.033 

33 223 0 006 0112 0 006 0.37 0.088 0.008 0.07 0.020 017 0.099 0.36 0.20 0.034 
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Appendix 4.5 Table 6 

Metal Extraction Rates 

Lower Mole Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

fo fo _ METAL EXTRACTION RATES (mg/kgiwk)-SCycleMoving Average 
SE aia Area tam “Calc Coppa yon Nageskan Mangione Mersiry— Mekyoderim Fotensan Soewvan Sega Be 
erere | pays | AD AS Ba Ga GW. Fe. Mg oo MW Hg Mo KK Se Nee gas 

1 0 
2 8 0.63 0.0050 0.0012 110 0105 1.05 1.10 0.021 <0.0001 0.0013 0.70 0.000 189 0.010 
3 15 058 0.0048 0.0011 1.13 0094 0.96 1.09 0.020 <0.0001 0.0013 0.71 0.000 179 0.010 
4 22 0.49 0.0043 0.0010 1.12 0078 0.82 1.04 0.018  <0.0001 0.0013 0.69 0.000 1.60 0.009 
5 27 0.42 0.0040 0.0010 114 0.064 #071 1.02 0.016  <0.0001 0.0014 0.70 0.0005 1.46 0.008 
6 34 0.36 0.0037 0.0009 114 0051 061 0.97 0.015  <0.0001 0.0014 068 0.0004 129 0.007 
7 41 0.24 0.0029 0.0007 1.07 0.028 0.40 0.85 0.011  <0.0001 0.0013 0.61 0.0004 095 0.005 
8 48 0.16 0.0024 00006 105 0011 0.26 0.76 0.009  <0.0001 0.0013 056 0.0004 068 # 0.004 
9 55 0.11 0.0020 0.0008 099 0002 £0.19 0.66 0.008  <0.0001 0.0012 0.49 0.0003 047 0.003 
10 63 011 0.0017 00005 092 0002 017 0.58 0.007 <0.0001 0.0011 0.42 0.0003 036 0.003 
1 70 011 00016 00004 091 0002 017 0.55 0.007 <0.0001 0.0011 0.39 0.0003 028 0.003 
12 76 0.11 0.0016 0.0008 095 0002 017 0.55 0.008  <0.0001 0.0011 0.38 0.0003 025 0.004 
13 84 0.10 0.0014 0.0008 089 0002 015 0.50 0.007 <0.0001 0.0010 034 0.0003 021 0.003 
14 90 0.10 00014 0.0004 094 0002 015 0.51 0.008  <0.0001 0.0011 034 00003 021 0.003 
15 97 010 00015 0.0004 102 0002 014 0.54 0.008  <0.0001 0.0012 035 0.0003 021 0.004 
16 104 0.08 0.0012 00003 083 0001 011 0.43 0.007 <0.0001 0.0009 0.27 0.0002 016 0.003 
17 111 0.08 0.0014 0.0004 102 0001 011 0.51 0.008  <0.0001 0.31 0.0003 017 0.004 
18 118 0.08 0.0016 0.00058 114 0001 0.11 0.55 0.009  <0.0001 0.33 0.0003 0.18 0.004 
19 125 0.07 0.0015 0.0004 111 0001 0.10 0.53 0.008  <0.0001 0.31 0.0003 016 0.004 
20 132 0.07 0.0015 0.0004 112 0001 0.09 0.52 0.008  <0.0001 030 0.0003 016 0.004 
21 139 0.08 0.0018 0.0005 132 0.001 0.10 0.60 0.009  <0.0001 0.34 0.0004 018 0.004 
22 146 0.06 0.0015 0.0004 115 0.001 0.08 0.51 0.007 <0.0001 0.28 0.0003 0.15 0.003 
23 153 0.06 0.0015 0.0004 111 0.001 0.07 0.48 0.007 <0.0001 0.25 0.0003 014 0.003 
24 161 0.05 0.0015 0.0004 112 0.001 0.06 0.47 0.006  <0.0001 0.24 0.0003 013 0.003 
25 167 0.05 0.0016 0.0004 117 0001 0.06 0.48 0.006  <0.0001 0.24 0.0003 013 0.003 
26 174 0.05 00016 0.00048 116 0001 £4006 0.46 0.006  <0.0001 0.23 0.0003 013 0.003 
27 181 0.04 00016 0.0004 118 0001 005 0.46 0.005  <0.0001 0.22 0.0003 012 0.003 
28 188 0.04 00017 00004 121 #0001 0.05 0.46 0.005  -<0.0001 0.21 0.0003 012 0.002 
29 195 0.04 00017 0.0008 126 0001 0.04 0.47 0.005  <0.0001 0.21 0.0003 012 0.002 
30 202 0.03 00017 00003 121 £0001 £0.04 0.44 0.004  <0.0001 0.18 0.0003 0.11 0.002 
31 209 003 00016 00003 119 0001 £003 0.42 0.003 <0.0001 0.17 0.0003 010 0.002 
32 217 0.02 0.0016 0.0003 119 0001 0.03 0.41 0.003 <0.0001 0.16 0.0003 010 0.002 
33 223 0.02 0.0016 0.0003 117 10.001 0.02 0.39 0.003  <0.0001 0.15 0.0003 0.09 0.001 
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Appendix 4.5 Table 7 

Oxidation and Neutralization Results 

Lower Mole Lake Waste Rock Master Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

0 Po ee OMIDATION——— MOLES xTRACTED——  MOURATIO |) NEUTRALIZATION 
| cunts sur site | Suate ce | tae | cum NN 

CNCLE | DAYS: | Sulfate Flux” Depletion “Prod: Rate” | tmmalmp) (mmole) (mola) |. (S04). Depletion. Depletion Hale Consumed 
PN a bn Oe 

1 0 8 0.08 0.088 0.048 0.060 1.23 A 0.02 
2 8 13 0.13 4.24 0.051 0.031 0.052 1.65 19 7.28 0.04 
3 15 17 0.17 4.22 0.044 0.029 0.045 1.69 27 7.34 0.06 
4 22 21 0.21 4.01 0.037 0.027 0.038 1.76 33 7.07 0.07 
5 27 24 0.23 3.93 0.027 0.022 0.028 1.87 38 7.06 0.08 
6 34 26 0.26 3.70 0.029 0.028 0.032 2.07 44, 6.84 0.10 
7 41 28 0.28 3.15 0.018 0.020 0.022 2.34 48 6.18 0.10 
8 48 30 0.29 2 66 0.020 0.026 0.027 2.70 54 5.74 0.12 
g 55 31 0.31 2 16 0.012 0.020 0.020 3.21 58 5.21 0.13 
10 63 33 0.32 1.75 0.014 0.024 0.022 3.20 62 4.70 0.14 
11 70 34 0.33 1.51 0.016 0.027 0.025 3.18 67 4.53 0.15 
12 76 35 0.35 1.46 0.013 0.022 0.019 3.17 71 4.64 0.16 
13 84 37 0.36 1.30 0.013 0.022 0.019 3.15 76 4.29 0.16 
14 90 38 0.37 1.36 0.014 0.023 0.020 3.13 80 4.47 0.17 
15 97 40 0.39 1.46 0.018 0.030 0.025 3.12 85 4.79 0.19 
16 104 40 0.39 1.17 0.002 0.003 0.002 3.10 86 3.84 0.19 
17 111 43 0.42 1.44 0.028 0.049 0.039 3.09 95 4.66 0.21 
18 118 44 0.43 1.58 0.018 0.033 0.025 3.14 101 5.13 0.22 
19 125 46 0.45 1.52 0.013 0.023 0.017 3.20 105 4.94 0.23 
20 132 47 0.46 151 0.017 0.033 0.024 3.25 110 4.96 0.24 
21 139 49 0.48 175 0.014 0.027 0.019 3.31 115 5.79 0.25 
22 146 50 0.49 147 0.014 0.027 0.019 3.37 120 4.96 0.26 
23 153 51 0.50 1.37 0.014 0.028 0.019 3.44 124 4.74 0.27 
24 161 53 051 135 0.014 0.029 0.019 3.50 129 4.74 0.28 
25 167 54 0.53 136 0.016 0.034 0.022 3.57 135 4.88 0.29 
26 174 55 0.54 1.31 0.012 0.026 0.016 3.65 139 4.80 0.30 
27 181 56 0.55 1.30 0.013 0.030 0.018 3.72 144 4.84 0.31 
28 188 58 0.57 1.30 0.014 0.032 0.019 3.80 149 4.93 0.32 
29 195 59 0.58 1.31 0.012 0.030 0.017 3.88 154 5.06 0.33 
30 202 60 0.59 1.22 0.013 0.033 0.019 3.97 159 4.82 0.35 
31 209 61 0.60 1.17 0.009 0.024 0.013 4.06 162 4.70 0.35 
32 217 62 0.61 1.12 0.013 0.034 0.018 4.15 168 4.64 0.36 
33 223 63 0.62 1.07 0.009 0.026 0.013 4.25 172 4.52 0.37 

* Rates of sulfate production and NP depletion are 5-week moving averages 
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Appendix 4.6 

Skunk Lake High-Sulfur Waste Rock Composite 
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Appendix 4.6 Table 1 

Sample Characterization | 

Skunk Lake High-Sulfur Waste Rock Composite 

ee Waste Rock — ee 

Aluminum Al 64300 Paste pH 8.7 

Antimony Sb 20 S (Total) (%) 3.95 

Arsenic As 61 SO4 (%) NA 

Barium Ba 230 S (sulfide) (%) 3.57 

Beryllium Be <1 AP (kg CaCO3/tonne) 111.6 

Bismuth Bi <50 NP (kg CaCO3/tonne) 11.5 

Cadmium Cd 9 CO2 (%) NA 

Calcium Ca 3800 CO3 NP (kg CaCO3/tonne) NA 

Carbon C 2400 Net NP (kg CaCO3/tonne) -100. 1 

Chromium Cr 9 NP/AP 0.10 

Cobalt Co 13 . 

Copper Cu 160 Note: NA = not analyzed 

Gallium Ga 13 

Iron Fe 94900 

Lead Pb 160 
Lithium Li NA 

Magnesium Mg 29800 

Manganese Mn 710 

Mercury Hg 0.7 

Molybdenum Mo <20 

Nickel Ni <5 

Phosphorus P NA 

Potassium K 18000 

Selenium Sse 4 

Silicon Si 303000 

Silver Ag <0.01 

Sodium Na 1200 

Strontium Sr NA 

Thallium TI <10 

Tin sn <10 

Titanium Ti 460 

Tungsten Ww NA 

Vanadium V NA 

Zinc Zn 1300 

Sulfur S 39300 
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Appendix 4.6 Table 2 

Parameters Measured Weekly 

Skunk Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

Oe pe ceerve | 
pate [-cvote | pays | veRUME pH CONDUCT. ALKALIN TY «ACIDITY «SULFATE SULFATE 

25-Oct 1 0 5.875 6.2 1010 34 516 41 
2-Nov 2 8 5.660 6.4 829 24 381 70 

9-Nov 3 15 2.860 5.4 679 20 318 83 

16-Nov 4 22 5.420 5.8 617 16 254 101 
21-Nov 5 27 3.900 6.1 546 17 212 113 

28-Nov 6 34 6.040 5.9 407 15 178 127 

5-Dec 7 41 4.750 5.9 425 16 143 136 

12-Dec 8 48 5.200 5.9 390 19 109 144 

19-Dec 9 55 4.500 7.4 403 20 74 149 

27-Dec 10 63 4.860 7.8 425 18 85 154 

3-Jan 11 70 5.170 7.8 419 19 96 161 
9-Jan 12 76 3.700 6.7 353 19 106 166 
17-Jan 13 84 5.140 7.8 361 21 117 174 
23-Jan 14 90 5.220 7.2 379 21 128 184 
30-Jan 15 97 4.740 7.1 365 20 139 192 
6-Feb 16 104 0.500 8.0 387 20 149 193 
13-Feb 17 111 9.050 7.9 412 20 160 213 
20-Feb 18 118 5.060 7.7 401 19 163 224 
27-Feb 19 125 4.100 7.7 404 17 166 234 
6-Mar 20 132 5.060 77 420 18 169 245 
13-Mar 21 139 4.100 7.1 377 16 173 255 
20-Mar 22 146 4.850 7.5 420 15 176 266 
27-Mar 23 153 4.310 7.6 451 12 179 277 
4-Apr 24 161 3.760 7.5 431 13 182 286 
10-Apr 25 167 5.030 7.7 479 14 185 299 
17-Apr 26 174 4.040 75 427 13 188 309 
24-Apr 27 181 4700 6.8 416 12 191 321 
1-May 28 188 4.380 77 433 21 194 333 
8-May 29 195 4.690 7.4 470 11 198 345 
15-May 30 202 4.600 7.5 447 14 201 358 
22-May 31 209 4.230 7.5 432 10 204 370 
30-May 32 217 4.840 6.4 474 11 207 383 
5-Jun 33 223 4.110 6.6 481 12 210 395 
12-Jun 34 230 4.700 7.3 427 11 
19-Jun 35 237 5.240 7.5 410 13 
26-Jun 36 244 4.160 7.4 423 12 
3-Jul 37 251 5.000 7.4 443 13 
10-Jul 38 258 5.140 7.4 433 14 
17-Jul 39 265 0.000 
24-Jul 40 272 7.690 7.2 444 18 
31-Jul 41 279 4.560 7.4 470 14 
7-Aug 42 286 4.900 7.3 459 17 
14-Aug 43 293 4.710 7.4 442 12 
21-Aug 44 300 4.880 7.4 436 12 
30-Aug 45 309 5.630 7.3 411 13 
5-Sep 46 315 4.700 7.5 431 13 
11-Sep 47 321 4.240 7.4 443 <5(7) 
18-Sep 48 328 4570 7.4 418 14 
25-Sep 49 335 5.080 7.2 428 12 
3-Oct 50 343 4.500 6.6 399 13 
9-Oct 51 349 4.980 6.9 419 12 
16-Oct 52 356 4710 6.9 412 
23-Oct 53 363 4.790 6.9 437 
30-Oct 54 370 4 290 7.0 433 
6-Nov 55 377 4.960 6.8 444 

* Measured values of sulfate shown in bold 
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Appendix 4.6 Table 3 

Leachate Analysis 

Skunk Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

a EAGHATEANALYSIS(mgtj® 
CYCLE | DAYS: [Alumina Arsenic Bafta: Calum CobeR: Coppet: kon” Magnesite: “Manganese: Potassium Belapiunre Bacar) Zine! 
a ag Ba Ga oe MK Se 

1 0 6.10 0.012 0.027 82.0 0.042 0.160 6.70 79.0 2.10 28.6 0.025 14.0 0.68 
2 8 4.20 0.010 0.018 685.0 0.017 0.100 4.50 58.0 1.60 19.0 0.018 630 0.32 
3 15 3.50 0.008 0014 565 0.014 0086 3.90 48.0 1.35 13.9 0.019 460 0.29 
4 22 2.80 0.006 0.009 480 < 0.010 0.072 3.30 38.0 1.10 8.80 0.020 290 0.25 
5 27 1.20 < 0.005 0.010 420 < 0.010 0.034 1.40 31.0 0.93 7.30 0.016 2.00 0.16 
6 34 1.05 0.005 0.009 39.0 0.010 0.030 1.20 28.0 0.87 668 - 0.014 1.73 0.15 
7 41 0.90 0.005 0.008 36.0 0.010 0.025 1.00 25.0 0.82 6.05 0.011 145 0.14 
8 48 0.75 0.005 0.007 33.0 0.010 0021 079 22.0 0.76 5.43 0.009 118 0.13 
9 55 0.60 < 0.005 0.006 30.0 < 0.010 0.016 0.59 19.0 0.70 480 < 0006 0.9 0.12 
10 63 0.58 0.005 0006 305 0.017 0.57 19.0 0.71 4.59 0.007 088 0.14 
11 70 0.57 0.005 0006 31.0 0.017 056 19.0 0.72 4.38 0.008 086 0.15 
12 76 0.55 0.005 0.006 31.5 0.018 0.54 19.0 0.73 4.16 0.009 0.84 0.17 

13 84 054 0.005 0007 320 0.019 053 19.0 0.74 3.95 0.010 082 0.19 
14 90 0.52 0.005 0007 325 0.019 051 19.0 0.75 3.74 0.010 080 0.20 
15 97 0.50 0005 0007 33.0 0.020 0.49 19.0 0.76 3.53 0.011 078 0.22 
16 104 0.49 0.005 0.007 33.5 0.020 0.48 19.0 0.77 3.31 0.012 0.76 0.23 

17 111 0.47 < 0.005 0.007 34.0 0.021 0.46 19.0 0.78 3.10 0.013 0.74 0.25 
18 118 0.446 0.005 0.007 34.9 0.020 0.44 19.6 0.76 3.02 0.013 0.73 0.29 

19 125 0.423 0.005 0.007 35.8 0.020 0.41 20.3 0.74 2.94 0.013 0.73 0.34 

20 132 0.399 0.005 0.007 36.6 0.019 0.39 20.9 0.72 2.86 0.013 0.72 0.38 

21 139 0.376 0.005 0.007 37.5 0.019 0.36 21.5 0.70 2.78 0.014 071 0.43 
22 146 0.352 0.005 0007 384 0.018 0.34 22.1 0.68 2.69 0.014 071 0.47 
23 153 0.328 0.005 0007 393 0.018 0.32 22.8 0.66 2.61 0.014 070 #081 
24 161 0.305 0.005 0.007 40.1 0.017 0.29 23.4 0.64 2.53 0.014 069 0.56 
25 167 0.281 0.005 0.007 41.0 0.017 0.27 24.0 0.63 2.45 0.014 069 0.60 
26 174 0.257 0.005 0007 419 0.016 0.24 24.6 0.61 2.37 0.014 068 064 
27 181 0.234 0.005 0007 428 0.015 0.22 25.3 0.59 2.29 0.014 067 069 
28 188 0.210 0.005 0007 436 0.015 0.20 25.9 0.57 2.21 0.014 066 0.73 
29 195 0.187 0005 0007 445 0.014 017 26.5 0.55 2.13 0.015 066 0.78 
30 202 0 163 0005 0007 454 0014 015 27 1 0.53 2.04 0.015 065 0.82 
31 209 0 139 0.005 0007 463 0.013 0.12 27.8 0.51 1.96 0.015 064 0.86 
32 217 0116 0005 0007 471 0.013 0.10 28.4 0.49 1.88 0.015 064 0.91 
33 223 0.092 < 0.005 0.007 48.0 0.012 0.08 29.0 0.47 1.80 0.015 0.63 0.95 

* Measured vaiues shown in boid 
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Appendix 4.6 Table 4 

Cumulative Mass Flux 

Skunk Lake High-Sulfur Waste Rock Composite 

‘Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

Ps ‘Auminum Arsenic. Banum. Calelum  “Cobak —Goppet. fron. Magnashuy Manganene Potakshin Selenium: Bodin zine 

oye | pays | AL As Ba Cp So a Pe Mp KR Be Ne 

1 0 0.49 0.001 0.002 6.5 0.003 0.013 0.53 6.3 0.17 2.3 0.002 1.1 0.05 

2 8 0.81 0.002 0.004 11.5 0.005 0.020 0.88 10.8 0.29 3.7 0.003 1.6 0.07 

3 15 0.95 0.002 0.004 13.7 0.005 0.024 1.03 12.6 0.34 4.3 0.004 1.8 0.08 

4 22 1.15 0.002 0.005 17.3 0.006 0.029 1.27 15.4 0.42 49 0.006 2.0 0.10 

5 27 1.22 0.003 0.005 19.5 0.006 0.031 1.35 17.1 0.47 9.3 0.006 2.1 0.11 

6 34 1.30 0.003 0.006 22.7 0.007 0.033 1.45 19.4 0.54 5.9 0.008 2.2 0.12 

7 41 1.36 0.003 0.007 25.0 0.008 0.035 1.51 21.0 0.60 6.3 0.008 2.3 0.13 

8 48 1.41 0.004 0.007 27.3 0.009 0.036 1.57 22.5 0.65 6.6 0.009 2.4 0.14 

9 55 1.45 0.004 0.007 29.2 0.009 0.037 1.60 23.7 0.69 6.9 0.009 2.5 0.15 

10 63 1.49 0.004 0.008 31.2 0.038 1.64 24.9 0.74 7.2 0.010 2.5 0.16 

11 70 1.53 0.005 0.008 33.4 0.040 1.68 26.3 0.79 7.5 0.010 2.6 0.17 

12 76 1.55 0.005 0.009 34.9 0.041 1.71 27.2 0.83 7.7 0.011 2.6 0.17 

13 84 1.59 0.005 0.009 37.2 0.042 1.74 28.6 0.88 8.0 0.011 2.7 0.19 

14 90 1.63 0.006 0.009 39.5 0.043 1.78 29.9 0.93 8.3 0.012 2.7 0.20 

15 97 1.66 0.006 0.010 41.6 0.044 1.81 31.1 0.98 8.5 0.013 2.8 0.22 

16 104 1.66 0.006 0.010 41.8 0.045 1.82 31.3 0.99 8.5 0.013 2.8 0.22 

17 111 1.72 0.007 0.011 46.0 0.047 1.87 33.6 1.08 8.9 0.014 2.9 0.25 

18 118 1.75 0.007 0.011 48.4 0.049 1.90 34.9 1.13 9.1 0.015 2.9 0.27 

19 125 1.78 0.007 0.012 50.4 0.050 1.92 36.1 1.18 9.3 0.016 3.0 0.29 

20 132 1.80 0.008 0.012 52.9 0.051 1.95 37.5 1.23 9.5 0.017 3.0 0.31 

21 139 1.82 0.008 0.013 55.0 0.052 1.97 38.7 1.26 9.6 0.018 3.1 0.34 

22 146 1.85 0.008 0.013 57.5 0.053 1.99 40.2 1.31 9.8 0.019 3.1 0.37 

23 153 1.87 0.009 0.013 59.8 0.054 2.01 41.5 1.35 10.0 0.019 3.2 0.40 

24 161 1.88 0.009 0.014 61.9 0.055 2.03 42.7 1.38 10.1 0.020 3.2 0.43 | 

25 167 1.90 0.009 0.014 64.7 0.056 2.05 44.3 1.42 10.3 0.021 3.2 0.47 

26 174 1.92 0.009 0.015 67.0 0.057 2.06 45.7 1.46 10.4 0.022 3.3 0.50 

27 181 1.93 0.010 0.015 69.7 0.058 2.07 47.3 1.49 10.5 0.023 3.3 0.55 

28 188 1.94 0.010 0.015 72.3 0.059 2.08 48.8 1.53 10.7 0.024 3.4 0.59 

29 195 1.96 0.010 0.016 75.1 0.060 2.10 50.5 1.56 10.8 0.025 3.4 0.64 

30 202 1.97 0.011 0.016 78.0 0.061 2.11 52.2 1.60 10.9 0.026 3.4 0.69 

31 209 1.97 0.011 0.017 80.6 0.062 2.11 53.8 1.63 11.1 0.026 3.5 0.74 

32 217 1.98 0.011 0.017 83.7 0.062 2.12 55.7 1.66 11.2 0.027 3.5 0.80 

33 223 1.99 0.012 0.018 86.4 0.063 2.12 57.3 1.68 11.3 0.028 3.6 0.85 
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Appendix 4.6 Table 5 

Cumulative Metal Extractions 

Skunk Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

Cire eee eee ree eee ere 5 CUMULATIVE METALEXTRACTIONS (4) 

-OYCuE | DAYS | AR As Ba Ca ee Re Mg Mn KR Se Na ee 

1 0 0.0008 0.0016 0.0009 0.2 0.026 0.0080 0.001 0.02 0.024 0.013 0.05 0.09 0.004 

2 8 0.0013 0.0028 0.002 0.3 0.036 0.013 0.002 0.04 0.041 0.021 0.08 0.13 0.005 

3 15 0.001 0.003 0.002 0.4 0.040 0.015 0002 0.04 0.048 0.024 0.10 0.15 0.006 

4 22 0.002 0.004 0.002 05 0.046 0.018 0002 0.05 ###O0060 0.027 0.14 0.17 0.008 

5 27 0.002 0.004 0.002 05 0.050 0.019 0.002 006 0.067 10.030 0.16 0.17 0.008 

6 34 0.002 0.005 0.003 0.6 0.056 0.021 0.003 0.06 #0077 #&2®0.033 0.19 0.19 0.009 

7 41 0.002 0.006 0.003 0.7 0.061 0.022 0.003 007 #1®4:0.084 #+=(0.035 0.21 0.19 0.010 

8 48 0.002 0.006 0.003 0.7 0.066 0.023 0.003 008 $0092 0.037 0.22 0.20 0.011 

9 55 0.002 0.007 0.003 08 0.071 0.023 0003 0.08 0098 0.039 0.23 0.21 0.011 

10 63 0.002 0.007 0.003 0.8 0.024 0.003 0.08 0104 0.040 0.24 0.21 0.012 

11 70 0.002 0.008 0.004 0.9 0.025 0.003 0.09 °& 0.111 0.042 0.26 0.22 0.013 

12 76 0.002 0.008 0.004 0.9 0.025 0.003 009 0117 #1«®1:0.043 0.27 0.22 0.013 

13 84 0.002 0.009 0.004 1.0 0.026 0.003 010 0124 0045 0.28 0.22 0.014 

14 90 0.003 0.009 0.004 1.0 0.027 0.003 O10 #0131 0.046 0.30 0.23 0.016 

15 97 0.003 0.010 0.004 1.1 0.028 0.003 010 0138 +$=|.(Q.047 0.32 0.23 0.017 

16 104 0.003 0.010 0.004 11 0.028 0.003 010 0139 0.047 0.32 0.23 0.017 

17 111 0.003 0.011 0.005 1.2 0.029 0.003 0.11 0.152 0.050 0.36 0.24 0.019 

18 118 0.003 0.012 0.005 1.3 0.030 0.003 0.12 0.160 0.051 0.38 0.25 0.021 

19 125 0.003 0.012 0.005 1.3 0.031 0.004 0.12 0.166 0.052 0.40 0.25 0.022 

20 132 0.003 0.013 0.005 1.4 0.032 0.004 013 £40173 0.053 0.43 0.25 0.024 

21 139 0.003 0.013 0.005 1.4 0.033 0004 013 #40178 #=O.054 0.44 0.26 0.026 

22 146 0.003 0.014 0.006 15 0.033 0004 O13 £40184 +0055 0.47 0.26 0.028 

23 153 0.003 0.014 0.006 1.6 0.034 0004 O14 # +«10.190 0.055 0.49 0.26 0.031 

24 161 0.003 0.015 0.006 1.6 0.034 0.004 O14 «©0195 0.056 0.50 0.27 0.033 

25 167 0.003 0.015 0.006 1.7 0.035 0.004 015 ~~ 0.201 0.057 0.53 0.27 0.036 

26 174 0.003 0.016 0.006 1.8 0.036 0.004 O15 0.205 $0058 # 0.55 0.27 0.039 

27 181 0.003 0.016 0.007 1.8 0.036 0004 O16 #0211 0.059 057 0.28 0.042 

28 188 0.003 0.017 0.007 i) 0.037 0.004 £0.16 0.215 0.059 0.59 0.28 0.045 

29 195 0.003 0.017 0.007 2.0 0.037 0.004 0.17 0.220 0.060 0.61 0.28 0.049 

30 202 0.003 0.018 0.007 2.1 0.038 0.004 018 0.225 0.061 0.64 0.29 0.053 

31 209 0.003 0.018 0.007 2.1 0.038 0004 O18 #0229 440.061 0.66 0.29 0.057 

32 217 0.003 0.019 0.007 2.2 0.039 0.004 O19 £«®10.233 + «+#«+0.062 0.68 0.29 0.062 

33 223 0.003 0.019 0.008 2.3 0.039 0.004 019 £0237 #4210063 0.70 0.30 0.066 
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Appendix 4.6 Table 6 

Metal Extraction Rates 

Skunk Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

EPs METAL EXTRACTION RATES (mafkawwk}-ECycleMoving Average 

OYGLE DAYE. ON As Be Ga ee ee Me Kel 

1 0 
2 8 0.282 0.0007 0.001 4.37 0.001 0.007 0.30 3.90 0.108 1.28 0.0012 0.42 0.022 

3 15 0.214 0.0005 0.001 336 0.001 0.005 0.23 2.95 0.082 0.93 0.0010 0.31 0.017 

4 22 0.212 0.0005 0.001 3.41 0.001 0.005 0.24 2.90 0.082 0.84 0.0011 0.28 0.017 

5 27 0.189 0.0005 0.001 3.36 0.001 0.005 0.21 2.79 0.079 0.79 0.0012 0.25 0.016 

6 34 0.168 0.0005 0.001 3.32 0.001 0.004 0.19 2.69 0.078 0.74 0.0011 0.23 0.015 

7 41 0.117 0.0004 0.001 286 0.001 0.003 0.13 2.17 0.065 053 0.0010 016 0.013 

8 48 0.099 0.0004 0.001 289 0.001 0.003 0.11 2.10 0.065 050 0.0010 0.14 0.012 

9 55 0.063 0.0004 0.001 253 0.001 0.002 0.07 1.75 0.057 0.42 0.0008 0.10 0.010 

10 63 0.053 0.0003 0.000 2.27 0.001 0.06 1.53 0.052 0.37 0.0006 0.08 0.009 

11 70 0.044 0.0003 0.000 2.08 0.001 0.05 1.34 0.048 0.33 0.0005 0.07 0.009 

12 76 0.039 0.0003 0.000 1.99 0.001 0.04 1.25 0.046 0.30 0.0005 0.06 0.009 

13 84 0.035 0.0003 0.000 1.91 0.001 0.03 1.17 0.044 0.27 0.0005 0.05 0.009 

14 90 0.036 0.0003 0.000 2.06 0.001 0.04 1.24 0.048 0.27 0.0006 0.05 0.011 

15 97 0.036 0.0003 0.000 2.15 0.001 0.04 1.27 0.050 0.26 0.0006 0.05 0.012 

16 104 0.028 0.0003 0.000 1.74 0.001 0.03 1.03 0.040 021 0.0005 0.04 °®&0.011 

17 111 0.034 0.0003 0.000 2.21 0.001 0.03 1.27 0.051 023 0.0008 0.05 0.015 

18 118 0.033 0.0003 0.000 2.31 0.001 0.03 1.31 0.053 023 0.0008 0.05 #£0.017 

19 125 0.030 0.0003 0.000 2.18 0.001 0.03 1.23 0.049 0.20 0.0008 0.05 0.017 

20 132 0.029 0.0003 0.000 2.26 0.001 0.028 1.27 0.049 0.19 0.0008 0.05 0.019 

21 139 0.032 0.0004 0.001 2.63 0.001 0.031 1.49 0.056 0.22 0.0010 0.05 0.024 

22 146 0.025 0.0003 0.000 2.30 0.001 0.024 1.31 0.045 0.18 0.0008 0.05 0.024 

23 153 0.023 0.0003 0.000 2.28 0.001 0.022 1.31 0.043 0.17 0.0008 0.04 0.026 

24 161 0.021 0.0003 0.000 2.23 0.001 0.020 1.29 0.040 0.16 0.0008 0.04 0.027 

25 167 0.020 0.0003 0.000 2.35 0.001 0.019 1.36 0.040 0.16 0.0008 0.04 0.031 

26 174 0.018 0.0003 0.000 2.39 0.001 0.018 1.39 0.039 0.15 0.0008 0.04 0.033 

27 181 0.017 0.0003 0.000 2.43 0.001 0.016 1.43 0.037 0.15 0.0008 0.04 0.036 

28 188 0.015 0.0003 0.000 2.49 0.001 0.014 1.47 0.036 0.14 0.0008 0.04 0.038 

29 195 0.015 0.0003 0.000 2.73 0.001 0.014 1.61 0.037 0.145 0.0009 0.04 0.044 

30 202 0.013 0.0003 0.000 2.66 0.001 0.012 1.58 0.034 0.13 0.0009 0.04 0.045 

31 209 0.011 0.0003 0.000 2.73 0.001 0.011 1.63 0.034 0.13 0.0009 0.04 °® 0.047 

32 217 0.010 0.0003 0.000 2.73 0.001 0.009 1.63 0.032 0.12 0.0009 0.04 0,049 

33 223 0.009 0.0003 0.000 2.82 0.001 0.008 1.69 0.031 0.12 0.0009 0.04 0.053 
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Appendix 4.6 Table 7 

Oxidation and Neutralization Results 

Skunk Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

EE OIDITION ees A Ee MOLES SCT RAGTE RAE MOLE RATIO: | oes ee NEUTRALIZATION ee eee 
Pb Cuntuatie — Sulur Sulfate Sutate a iar Fam NP NR NR 

A mig) ee rma) 2 greg anyway Oa 
1 0 41 0.03 0.429 0.164 0.259 0.99 42 0.4 
2 8 70 0.06 25.6 0.305 0.125 0.183 1.01 73 27.0 0.6 
3 15 83 0.07 19.4 0.128 0.055 0.077 1.02 86 20.5 0.8 
4 22 101 0.09 19.2 0.195 0.088 0.115 1.04 107 20.5 0.9 
5 27 113 0.10 18.5 0.117 0.056 0.068 1.05 119 19.9 1.0 
6 34 127 0.11 17.7 0.152 0.080 0.095 1.15 136 19.4 1.2 
7 41 136 0.12 14.0 0.096 0.058 0.066 1.29 149 16.1 1.3 
8 48 144 0.12 13.0 0.080 0.058 0.064 1.53 161 15.9 1.4 
9 55 149 0.13 10.0 0.047 0.046 0.048 1.99 170 13.5 1.5 
10 63 154 0.13 8.1 0.058 0.050 0.052 1.75 181 12.0 1.6 
11 70 161 0.14 6.6 0.070 0.054 0.055 1.57 192 10.7 1.7 
12 76 166 0.14 6.0 0.056 0.040 0.039 1.42 199 10.1 1.7 
13 84 174 0.15 5.9 0.085 0.056 0.055 1.30 210 9.6 1.8 
14 90 184 0.15 7.0 0.094 0.058 0.055 1.20 222 10.3 1.9 
15 97 192 0.16 79 0.093 0.053 0.050 1.11 232 10.6 2.0 
16 104 193 0.16 6.7 0.011 0.006 0.005 1.04 233 8.6 2.0 
17 111 213 018 94 0.205 0.104 0.096 0.98 253 10.8 2.2 
18 118 224 0.19 10.3 0.117 0.060 0.055 0.99 265 11.2 2.3 
19 125 234 0.20 10.0 0.096 0.050 0.046 1.00 274 10.5 2.4 
20 132 245 0.21 10.6 0.121 0.063 0.059 1.01 287 10.9 2.5 
21 139 255 0.22 12.3 0.100 0.052 0.049 1.01 297 12.7 2.6 
22 146 266 0.22 10.7 0.120 0.063 0.060 1.02 309 11.2 2.7 
23 153 277 0.23 10.5 0.109 0.057 0.055 1.03 320 11.1 2.8 
24 161 286 0.24 10.2 0.097 0.051 0.049 1.04 330 10.9 2.9 
25 167 299 0.25 10.7 0.132 0.070 0.067 1.04 344 11.5 3.0 
26 174 309 0.26 10.9 0.108 0.057 0.056 1.05 355 11.7 3.1 
27 181 321 0.27 11.0 0.127 0.068 0.066 1.06 369 12.0 3.2 
28 188 333 0.28 11.2 0.120 0.065 0.063 1.06 382 12.3 3.3 
29 195 345 0.29 12.2 0.131 0.071 0.069 1.07 396 13.5 3.4 
30 202 358 0.30 11.8 0.131 0.071 0.070 1.08 410 13.1 3.6 
31 209 370 0.31 121 0.122 0.066 0.066 1.08 423 13.5 3.7 
32 217 383 0 32 121 0.142 0.077 0.077 1.09 438 13.5 3.8 
33 223 395 0.33 124 0.122 0.067 0.067 1.09 452 14.0 3.9 

* Rates of sulfate production and NP depletion are 5-week moving averages 
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Appendix 4.7 

Rice Lake High-Sulfur Waste Rock Composite 
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Appendix 4.7 Table 1 

Sample Characterization 

Rice Lake High-Sulfur Waste Rock Composite 

| Waste Rock _ oo 

Aluminum Al 65600 Paste pH 8.0 

Antimony Sb 20 S (Total) (%) 3.26 

Arsenic As 61 S04 (%) | NA 

Barium Ba 270 S (sulfide) (%) 3.20 

Beryllium Be <1 AP (kg CaCO3/tonne) 100.0 

Bismuth Bi <50 NP (kg CaCO3/tonne) 0.5 

Cadmium Cd 7 CO2 (%) NA 

Calcium Ca 1700 CO3 NP (kg CaCO3/tonne) NA 

Carbon C 900 Net NP (kg CaCO3/tonne) -99.5 

Chromium Cr 10 NP/AP 0.01 

Cobalt Co 16 | 
Copper Cu 490 Note: NA = not analyzed 

Gallium Ga 13 

lron Fe 96100 

Lead Pb 220 
Lithium Li NA 

Magnesium Mg 22500 

Manganese Mn 390 

Mercury Hg <0.3 

Molybdenum Mo <20 

Nickel Ni <5 

Phosphorus P NA 

Potassium K 16300 

Selenium se ° 

Silicon Si 313000 

Silver Ag <0.01 

Sodium Na 2800 

Strontium Sr NA 

Thallium TI <10 

Tin sn 20 

Titanium Ti 440 

Tungsten Ww NA 

Vanadium V NA 

Zinc Z2n 200 

Sulfur S 33300 
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Appendix 4.7 Table 2 

Parameters Measured Weekly 

Rice Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

I GUMULATINE 
OOATE: [°GYELE | DAYS “| NOLUME = pH CONDUCT. ALKALINT'Y ACIDITY, SULFATE. SULFATE | 
ee 

25-Oct 1 0 5.565 6.3 1400 <5 743 51 
2-Nov 2 8 3.470 6.9 640 <5 602 77 
9-Nov 3 15 7.120 4.8 1010 44 525 123 
16-Nov 4 22 2.820 4.1 906 54 448 138 
21-Nov 5 27 2.960 4.0 917 61 448 155 
28-Nov 6 34 7.330 41 704 50 422 193 
5-Dec 7 41 4.040 4.0 670 56 396 213 
12-Dec 8 48 4.400 3.9 716 78 370 233 
19-Dec 9 55 4.380 3.9 752 86 344 251 
27-Dec 10 63 4.140 3.8 779 110 347 269 
3-Jan 11 70 4.300 3.8 779 100 351 287 
9-Jan 12 76 3.820 3.7 675 110 354 304 
17-Jan 13 84 4.420 3.7 717 130 357 324 
23-Jan 14 90 3.860 3.6 765 150 360 341 
30-Jan 15 97 4.780 3.4 796 170 364 362 
6-Feb 16 104 0.500 3.4 832 180 367 364 
13-Feb 17 111 7.800 3.4 856 94 370 400 
20-Feb 18 118 4.380 3.3 832 190 393 421 
27-Feb 19 125 4.100 3.2 840 190 416 442 
6-Mar 20 132 5.260 3.2 876 200 439 471 
13-Mar 21 139 4.200 3.0 800 190 463 495 
20-Mar 22 146 4.020 3.0 914 220 486 519 
27-Mar 23 153 5.240 3.0 1060 250 509 552 
4-Apr 24 161 4.160 2.9 1090 260 532 579 
10-Apr 25 167 5.250 2.8 1410 300 555 615 
17-Apr 26 174 3.840 2.7 1340 330 578 642 
24-Apr 27 181 5.080 2.7 1480 400 601 680 
1-May 28 188 4.480 2.7 1620 430 624 714 
8-May 29 195 4.620 2.7 1750 450 648 751 
15-May 30 202 4 100 27 1660 480 671 785 
22-May 31 209 4730 2.7 1700 490 694 825 
30-May 32 217 4.900 2.8 1740 520 717 869 
5-Jun 33 223 4.350 29 1790 530 740 908 
12-Jun 34 230 4.740 2.7 1680 500 
19-Jun 35 237 5.160 2.6 1560 440 
26-Jun 36 244 4.660 2.6 1630 450 
3-Jul 37 251 4.740 2.6 1700 
10-Jul 38 258 4.960 2.6 1680 
17-Jul 39 265 0.000 
24-Jul 40 272 7.720 2.7 1880 
31-Jul 41 279 4140 2.6 1960 
7-Aug 42 286 4.190 2.7 1930 
14-Aug 43 293 5.010 2.7 2020 
21-Aug 44 300 4 260 27 2140 
30-Aug 45 309 5.850 2.7 2310 
5-Sep 46 315 4.320 2.5 2360 860 
11-Sep 47 321 3.860 2.5 2570 870 
18-Sep 48 328 4.960 2.0 2430 840 
25-Sep 49 335 4.390 2.5 2440 810 
3-Oct 50 343 5.070 2.6 2330 770 
9-Oct 51 349 4.640 2.6 2460 800 
16-Oct 52 356 4.640 2.6 2340 
23-Oct 53 363 4.420 2.6 2420 
30-Oct 54 370 4 460 2.6 2420 
6-Nov 55 377 4.800 2.6 2470 

* Measured values of sulfate shown in bold 
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Appendix 4.7 Table 3 

Leachate Analysis 

Rice Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

EPS CRACHATE ANALYSIS (mgiL)*) 2 
SCYCLE| DAYS |: suminan: eanen | Owen! cone! Copper) on Lae Magnesium Matgeness Nii Potassium: Soeiiten: ) Saebant 2 dine 

ee 

1 0 4.2 0.047 80 0.49 2.70 5.5 0.040 100.0 2.80 0.023 37.6 0.044 46 2.50 
2 8 3.9 0.043 71 0.47 2.90 4.4 0.150 90.0 3.10 0.027 33.7 0.032 27 2.50 
3 15 5.2 0.039 60 0.45 3.30 44 0.108 73.0 3.05 0.028 269 0030 17.2 2.85 
4 22 6.4 0.035 48 0.43 3.70 4.4 0.065 56.0 3.00 0.029 20.1 0.027 7.4 3.20 
5 27 6.0 0.039 48 0.47 4.60 2.2 < 0.040 55.0 3.00 0.043 18.3 0.024 5.6 4.00 

6 34 6.6 0.039 45 0.47 5.25 2.5 0.040 50.5 2.85 0.04 16.1 0.024 4.8 4.40 
7 41 7.2 0.038 43 0.48 5.90 2.9 0.040 46.0 2.70 0.04 13.9 0.023 3.9 4.80 
8 48 7.8 0.038 40 0.48 6.55 3.2 0.040 41.5 2.55 0.04 11.7 0.023 3.1 5.20 
9 55 8.4 0.037 37 0.48 7.20 3.5  < 0.040 37.0 2.40 0.039 9.5 0.022 2.2 5.60 
10 63 9.6 0.036 36 0.47 7.55 4.2 35.8 2.30 9.0 0.022 2.1 5.50 
11 70 10.8 0.035 34 0.45 7.90 5.0 34.5 2.20 8.6 0.023 2.0 5.40 

12 76 12.0 0.034 33 0.44 8.25 5.7 33.3 2.10 8.1 0.023 1.9 5.30 
13 84 13.2 0.034 31 0.43 8.60 6.5 32.0 2.00 7.7 0.023 1.9 5.20 
14 90 144 0.033 30 0.41 8.95 7.2 30.8 1.90 7.2 0.023 1.8 5.10 
15 97 156 0032 28 0 40 9.30 79 29.5 1.80 6.7 0.024 1.7 5.00 
16 104 168 0.031 27 0.38 9.65 87 28.3 1.70 6.3 0.024 1.6 4.90 
17 111 18.0 0.030 25 0.37 10.0 9.4 27.0 1.60 5.8 0.024 1.5 4.80 
18 118 206 0029 26 0.37 991 101 28.1 1.61 5.6 0.024 1.5 4.94 
19 125 233 0.029 26 0.37 9.83 10.7 29.3 1.63 5.3 0.024 1.5 5.09 
20 132 259 0.028 27 0.37 974 11.4 30.4 1.64 5.1 0.023 1.4 5.23 
21 139 28.5 0.027 27 0.37 9.65 12.1 31.5 1.65 4.8 0.023 1.4 5.38 
22 146 31.1 0.026 28 0.37 9.56 12.7 32.6 1.66 46 0.023 1.4 §.52 
23 153 33.8 0.026 28 0.37 9.48 13.4 33.8 1.68 43 0.023 1.4 5.66 
24 161 36.4 0.025 29 0.37 9.39 14.0 34.9 1.69 41 0.022 1.4 5.81 
25 167 390 0.024 29 0.37 9.30 147 36.0 1.70 3.9 0.022 1.4 §.95 
26 174 416 0.023 30 0.36 9.21 15.4 37.1 1.71 3.6 0.022 1.3 6.09 
27 181 443 0.023 30 0.36 9.13 16.0 38.3 1.73 3.4 0.022 1.3 6.24 
28 188 469 0.022 31 0.36 9.04 16.7 39.4 1.74 3.1 0.021 1.3 6.38 
29 195 495 0.021 31 0.36 8.95 17.4 40.5 1.75 2.9 0.021 1.3 6.53 
30 202 52 1 0.020 32 0.36 8.86 18.0 41.6 1.76 2.6 0.021 1.3 6.67 
31 209 548 0.020 32 0.36 8.78 18.7 42.8 1.78 2.4 0.021 1.2 6.81 
32 217 574 0019 33 0.36 8.69 19.3 43.9 1.79 2.1 0.020 1.2 6.96 
33 223 60.0 0.018 33 0.36 8.60 20.0 45.0 1.80 1.9 0.020 1.2 7.10 

* Measured values shown in boid 
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Appendix 4.7 Table 4 

Cumulative Mass Flux 

Rice Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

iE: (aceeieeeeee) anette ose acre rr eect “GUMULATIVE MASS FLUX(mg/kgcample) 

eve | pays | AL Ba Ce a Fe MM NE OK Se Ne 2a 

1 0 0.29 0.003 55 0.03 0.185 0.38 0.003 6.9 019 0.00 2.6 0.003 3.2 0.17 

2 8 0.45 0.005 8.5 0.05 0.31 0.57 0.009 10.7 0.32 0.00 4.0 0.004 4.3 0.28 

3 15 0.91 0.008 13.7 0.09 0.60 0.95 0.019 17.1 0.59 0.01 6.4 0.007 5.8 0.53 

4 22 1.13 0.010 15.4 0.11 0.73 1.10 0.021 19.1 0.70 0.01 7.1 0.008 6.1 0.64 

5 27 1.35 0.011 17.2 0.13 0.90 1.18 0.022 21.1 0.81 0.01 7.7 0.009 6.3 0.79 

6 34 1.94 0.015 21.3 0.17 1.37 1.41 0.026 25.6 1.06 0.01 9.2 0.011 6.7 1.18 

7 41 2.30 0.016 23.4 0.19 1.66 1.55 0.028 27.9 1.20 0.01 9.9 0.012 6.9 1.42 

8 48 2.73 0.019 25.5 0.22 2.02 1.73 0.030 30.2 1.34 0.02 10.5 0.013 7.1 1.70 

9 55 3.18 0.021 27.5 0.24 2.41 1.92 0.032 32.2 1.47 0.02 11.0 0.014 7.2 2.01 

10 63 3.67 0.022 29 3 0.27 2.79 2.13 34.0 1.58 11.5 0.016 7.3 2.29 

11 70 4.24 0.024 311 0.29 3.21 2.40 35.8 1.70 12.0 0.017 7.4 2.57 

12 76 4.81 0.026 32.7 031 3.60 2.66 37.4 1.80 12.3 0.018 7.5 2.82 

13 84 5 53 0.028 34.4 0.34 4.07 3.02 39.1 1.91 12.8 0.019 7.6 3.11 

14 90 6.2 0.029 35.8 0.35 4.49 3.36 40.6 2.00 13.1 0.020 7.7 3.35 

15 97 7.1 0.031 37.4 0.38 5.04 3.82 42.3 2.10 13.5 0.022 7.8 3.64 

16 104 7.2 0.031 37.6 0.38 5.10 3.88 42.5 2.11 13.5 0.022 7.8 3.67 

17 111 9.0 0.034 40.0 0.42 6.06 4.78 45.1 2.27 14.1 0.024 7.9 4.13 

18 118 10.1 0.036 41.3 0.44 6.60 5.32 46.6 2.36 14.4 0.025 8.0 4.40 

19 125 11.3 0.037 42.7 0.45 7.09 5.87 48.1 2.44 147 0.027 8.1 4.66 

20 132 12.9 0.039 44.4 0.48 7.73 6.61 50.1 2.54 15.0 0.028 8.2 5.00 

21 139 144 0.040 458 0.50 8.22 7.23 51.7 2.63 15.2 0.029 8.3 5.28 

22 146 159 0 042 471 052 8 70 7 86 533 271 155 0.030 8.3 5.55 

23 153 181 0 043 48 9 054 9 31 872 555 2 82 15.7 0.032 8.4 5.92 

24 161 20.0 0045 50 4 0 56 979 9 44 57.3 2.91 16.0 0.033 8.5 6.21 

25 167 225 0 046 §2.3 0.58 10.39 10.39 59.6 3.02 16.2 0.034 8.6 6.60 

26 174 245 0 047 537 0 60 1083 1112 614 3.10 16.4 0.035 8.6 6.89 

27 181 27 3 0.049 55.6 0.62 1140 1212 63.8 3.20 16.6 0.037 8.7 7.28 

28 188 29.8 0 050 572 0.64 1190 13.04 65.9 3.30 16.8 0.038 8.8 7.63 

29 195 32.7 0.051 59.0 0.66 12.41 14.03 68.2 3.40 16.9 0.039 8.9 8.00 

30 202 35.3 0.052 60.6 0.68 1286 1494 70.3 3.49 17.1 0.040 8.9 8.34 

31 209 38.5 0.053 62.5 0.70 13.37 16.03 72.8 3.59 17.2 0.041 9.0 8.73 

32 217 42.0 0.054 64.4 0.72 13.89 17.20 75.5 3.70 17.3 0.043 9.1 9.15 

33 223 45.2 0.055 66.2 0.74 14.35 18.27 77.9 3.80 17.4 0.044 9.1 9.54 
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Appendix 4.7 Table 5 

Cumulative Metal Extractions 

Rice Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

es ee CUMULATIVE METAL EXTRACTIONS (%) 25 

DAYS [AL 2 Ba Ga eu Re BR Mg OMRON Se Se Ne Zn 

1 0 0.0004 0.0012 03 0.21 0.04 0001 0001 0.03 0.05 0.03 0.016 0.06 0.11 0.09 
2 8 0.0007 0.002 05 0.34 006 0001 0004 #4005 0.08 005 0.025 0.09 015 0.14 
3 15 0.001 0003 08 058 012 0002 0008 £008 015 010 0039 014 0.21 0.26 
4 22 0.002 0004 09 0 68 015 0002 0009 #008 0.18 012 0043 0.16 0.22 0.32 
5 27 0.002 0.004 1.0 0.78 018 0002 0010 0.09 0.21 016 0.048 018 0.22 0.39 
6 34 0.003 0.005 1.3 1.05 0.28 0.003 0012 011 0.27 0.23 0056 0.22 0.24 0.59 
7 41 0.004 0.006 1.4 1.20 034 0003 0013 0.12 0.31 0.27 0.061 0.24 0.25 0.71 
8 48 0.004 0.007 15 1.36 0.41 0.003 0014 0.13 0.34 0.32 0.065 0.27 0.25 0.85 
9 55 0.005 0.008 1.6 1.52 049 0003 0015 014 0.38 036 0.068 0.29 0.26 1.00 
10 63 0.006 0.008 1.7 1.67 0.57 0.004 0.15 0.41 0.071 0.31 0.26 1.14 
11 70 0.006 0.009 1.8 1.82 066 0.004 0.16 0.44 0.073 0.34 0.26 1.29 
12 76 0.007 0.010 1.9 1.95 0.73 0.005 0.17 0.46 0.076 0.36 0.27 1.41 
13 84 0.008 0.010 2.0 2.09 0.83 0.005 0.17 0.49 0.078 0.38 0.27 1.55 
14 90 0.009 0.011 2.1 2.22 0.92 0.006 0.18 0.51 0.080 0.40 0.27 1.67 
15 97 0.011 0012 2.2 2.36 1.03 0.007 0.19 0.54 0.083 0.43 0.28 1.82 
16 104 0011 0012 22 2 38 104 0.007 0.19 0.54 0.083 0.44 0.28 1.84 
17 111 0014 0013 24 2.60 124 0.009 0.20 0.58 0.086 0.48 0.28 2.07 
18 118 0015 0013 24 272 135 0.009 0.21 0.60 0.088 = 0.51 0.29 2.20 
19 125 0017 0014 25 2 84 145 0.010 0.21 0.62 0.090 0.53 0.29 2.33 
20 132 0.020 0014 26 2.99 158 0.012 0.22 0.65 0.092 0.56 0.29 2.50 
21 139 0.022 0.015 2.7 3.11 168 0.013 0.23 0.67 0.093 0.58 0.29 264 
22 146 0.024 0.015 2.8 3.22 178 0.014 0.24 0.70 0.095 0.61 0.30 277 
23 153 0.028 0.016 2.9 3.37 190 0.016 0.25 0.72 0.097 0.64 0.30 2.96 
24 161 0.030 0.017 3.0 3.49 2.00 0.017 0.25 0.75 0.098 0.66 0.30 3.11 
25 167 0.034 0.017 3.1 3.63 212 0.019 0.26 0.77 0.099 0.69 0.31 3.30 
26 174 0.037 0.018 3.2 3.74 2.21 0.020 0.27 0.79 0.100 0.71 0.31 3.44 
27 181 0.042 0.018 3.3 3.88 2.33 0.022 0.28 0.82 0.102 0.73 0.31 3.64 
28 188 0.045 0.018 3.4 4.01 2.43 0.023 0.29 0.85 0.103 0.76 0.31 3.81 
29 195 0.050 0.019 3.5 414 253 0.025 0.30 0.87 0.104 0.78 0.32 400 
30 202 0.054 0.019 3.6 4.25 262 0.027 0.31 0.89 0.105 0.80 032 4.17 
31 209 0.059 0020 37 4.39 2.73 0.029 0.32 0.92 0.105 083 0.32 437 
32 217 0.064 0.020 3.8 452 284 0.031 0.34 0.95 0.106 0.85 0.32 458 
33 223 0069 0020 39 464 293 0033 0.35 0.97 0.107 087 0.33 477 
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Appendix 4.7 Table 6 

Metal Extraction Rates 

Rice Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

eee METAL EXTRACTION RATES (ma/kgiwi) -§ Cycle Moving Average: 

P awenicum eum Caius Cabek Copper, kon: Led. Magnesium. Manganese Nickel: Polassiumt: eter Sour Zine 
cevue | pays | AD Ba ao eg Ke Nn 

1 0 
2 8 0.15 0.002 2.66 0.018 0.11 0.16 0.006 3.37 0.116 0.001 1.26 0.0012 1.01 0.09 

3 15 0.29 0.002 3.85 0.028 0.19 0.27 0.007 4.79 0.187 0.002 1.77 0.0018 1.24 0.17 

4 22 0.27 0.002 3.16 0.024 017 0.23 0.006 3.88 0.161 0.001 1.43 0.0016 0.93 0.15 

5 27 0.27 0.002 3.03 0.024 0.18 0.21 0.005 3.68 0.159 0.002 134 0.0015 0.81 0.16 

6 34 0.34 0.002 3.25 0.028 0.24 0.21 0.005 3.86 0.179 0.002 136 00016 0.73 0.21 

7 41 0.39 0.002 3.15 0.029 0.29 0.21 0.004 3.65 0.185 0.002 1.25 0.0016 0.55 0.24 

8 48 0.39 0.002 2.50 0.026 0.30 0.16 0.002 2.77 0.158 0.002 0.88 0.0013 0.27 0.25 

9 55 0.43 0.002 2.57 0.029 0.36 0.17 0.002 2.78 0.163 0.002 0.84 0.0014 0.24 0.29 

10 63 0.45 0.002 2.37 0.028 0.37 0.18 2.51 0.151 0.73 0.0013 0.20 0.29 

11 70 0.45 0.002 1.92 0.024 0.36 0.19 1.98 0.124 0.54 0.0011 0.13 0.27 

12 76 0.50 0.002 1.86 0.024 0.39 0.22 1.89 0.120 0.49 00012 012 0.28 

13 84 0.54 0.002 1.72 0.023 0.40 0.25 1.74 0.111 0.43 0.0011 0.10 0.27 

14 90 0 61 0.002 165 0.022 0.42 0.29 1.68 0.106 0.41 0.0012 0.10 0.27 

15 97 071 0.002 1.66 0.023 0.46 0.35 1.72 0.107 0.41 0.0012 0.10 0.28 

16 104 0.62 0001 1.32 0.018 0.39 0.31 1.38 0.085 032 0.0010 0.08 0.23 

17 111 0.83 0.002 1.46 0.021 0.49 0.42 1.54 0.094 0.35 0.0012 0.09 0.26 

18 118 0.94 0.002 144 0.021 0.52 0.48 1.54 0.092 0.34 0.0013 0.09 0.27 

19 125 1.01 0.002 1.38 0.020 0.52 0.50 1.50 0.088 0.31 0.0013 0.08 0.26 

20 132 1.16 0.002 1.39 0.020 0.54 0.56 1.55 0.088 0.30 0.0013 0.08 0.27 

21 139 1.43 0.002 164 0.023 0.62 0.67 1.84 0.103 0.34 0.0015 0.09 0.32 

22 146 1.40 0.002 1.43 0.020 0.53 0.62 1.64 0.089 0.27 0.0013 0.08 0.28 

23 153 1.61 0.002 1.52 0.021 0.54 0.68 1.77 0.093 0.27 0.0013 0.08 0.30 

24 161 1.70 0.001 151 0.020 0.52 0.70 1.79 0.091 0.25 0.0012 0.08 0.30 

25 167 1.92 0.001 1.58 0.021 0.53 0.76 1.91 0.094 0.24 0.0013 0.08 0.32 

26 174 2.02 0.001 158 0.020 0.52 0.78 1.93 0.094 0.23 0.0012 0.08 0.32 

27 181 2.26 0 001 1 68 0021 054 0.85 2.09 0.099 0.22 0.0013 0.08 0.35 

28 188 2.34 0.001 1.66 0.020 0.52 0.86 2.09 0.096 0.20 0.0012 0.07 0.34 

29 195 261 0001 177 0.021 054 0.95 2.26 0.102 0.20 0.0013 0.08 0.37 

30 202 2.56 0.001 1.66 0.020 0.49 0.91 2.15 0.095 0.17 0.0012 0.07 0.35 

31 209 2 80 0001 176 0021 0.51 0.98 2.29 0.099 0.146 00012 0.07 0.37 

32 217 2.86 0.001 1.72 0.020 0.48 0.99 2.28 0.096 0.14 0.0011 0.07 0.37 

33 223 3.07 0.001 1.79 0.020 0.49 1.05 2.39 0.099 0.13 0.0011 0.07 0.38 
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Appendix 4.7 Table 7 

Oxidation and Neutralization Results 

. Rice Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

i OXIBATION ec Ef SMREES EXTRACTED MOLE RATIO: | EENEUTRAHIZATIONS 
eed | Cunmualtne  Suitue 0 Suite Sulfate aM bs Kae Mal Gan NR INRO ee SREeEe 

ce cama ey momo a ee 

1 0 51 0.05 0.531 0.137 0.282 0.79 42 8.4 

2 8 77 0.08 22.5 0.268 0.076 0.158 0.87 65 20.5 13.1 

3 15 123 0.13 33.5 0.480 0.131 0.264 0.82 105 29.3 21.0 

4 22 138 0.14 27.8 0.162 0.042 0.080 0.75 117 23.9 23.4 

5 27 155 0.16 26.9 0.170 0.044 0.083 0.74 130 22.7 25.9 

6 34 193 0.20 29.2 0.397 0.102 0.188 0.73 159 24.0 31.7 

7 41 213 0 22 28 8 0 205 0053 0.094 072 173 22.9 34.7 

8 48 233 0 24 233 0 209 0 054 0.093 0.70 188 17.6 37.6 

9 55 251 0 26 239 0 193 0 050 0 082 0 68 201 179 40.2 

10 63 269 027 222 0 185 0.045 0.075 065 213 16.3 42.6 

11 70 287 0.29 18.4 0193 0.045 0.075 0.62 225 13.0 45.0 

12 76 304 0.31 18.3 0.173 0.038 0.064 0.59 236 12.4 47.1 

13 84 324 0.33 17.7 0.203 0.042 0.072 0.56 247 11.5 49.4 

14 90 341 0.35 179 0.179 0.035 0.060 0.53 256 11.1 51.3 

15 97 362 0.37 19.2 0.223 0.041 — 0.072 0.51 268 11.2 53.5 

16 104 364 0.37 15.8 0.024 0.004 0.007 0.48 269 9.0 53.8 

17 111 400 0.41 19.2 0.371 0.060 0.107 0.45 286 10.0 57.1 

18 118 421 0.43 20.1 0.221 0.034 0.062 0.44 295 9.9 59.0 

19 125 442 0 45 20.3 0.219 0.033 0.061 0.43 305 9.6 60.9 

20 132 471 0 48 21.7 0.297 0.043 0.081 0.42 317 9.9 63.4 

21 139 495 0 51 26.0 0.249 0.035 0.067 0.41 327 11.7 65.4 

22 146 519 053 237 0.251 0.034 0.067 0.40 337 10.3 67.4 

23 153 552 0 56 26 1 0.342 0.045 0.090 0.39 351 11.1 70.1 

24 161 579 0 59 26 6 0 284 0 037 0074 0 39 362 11.1 72.3 

25 167 615 063 28 8 0 374 0 047 0.096 0.38 376 11.8 75.2 

26 174 642 0.66 295 0.285 0.035 0.072 0.38 387 11.9 77.3 

27 181 680 0.69 32.2 0.392 0.047 0.099 0.37 401 12.8 80.3 

28 188 714 0.73 32.5 0.359 0.042 0.089 0.37 414 12.7 82.9 

29 195 751 0.77 35.5 0.384 0.044 0.095 0.36 428 13.7 85.7 

30 202 785 0.80 34.0 0.353 0.040 0.087 0.36 441 13.0 88.2 

31 209 825 0.84 36.7 0.421 0.047 0.103 0.35 456 13.8 91.2 

32 217 869 0.89 36.7 0.451 0.049 0.109 0.35 472 13.7 94.3 

33 223 908 0.93 38.8 0.413 0.044 0.099 0.35 486 14.3 97.2 

* Rates of sulfate production and NP depletion are S-week moving averages 
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Appendix 4.8 

Upper Mole Lake High-Sulfur Waste Rock Composite 

MLD2\93C049\GBAPP\8765\1 0000 55



Appendix 4.8 Table 1 

Sample Characterization 

Upper Mole Lake High-Sulfur Waste Rock Composite 

Aluminum Al 66800 Paste pH 7.9 

Antimony Sb 20 S (Total) (%) 4.49 

Arsenic As 46 S04 (%) | NA 

Barium Ba 330 S (Sulfide) (%) 3.78 

Beryllium Be <1 AP (kg CaCO3/tonne) 118.1 

Bismuth Bi <50 NP (kg CaCO3/tonne) 6.8 

Cadmium Cd 7 CO2 (%) NA 

Calcium Ca 3600 CO3 NP (kg CaCO3/tonne) NA 

Carbon C 1600 Net NP (kg CaCO3/tonne) -111.3 

Chromium Cr 9 NP/AP 0.06 

Cobalt Co 19 | 
Copper Cu 56 Note: NA = not analyzed 

Gallium Ga 15 

lron Fe 65500 

Lead Pb 160 
Lithium Li NA 

Magnesium Mg 26400 

Manganese Mn 480 

Mercury Hg 0.7 

Molybdenum Mo <20 

Nickel Ni <18 

Phosphorus P NA 

Potassium K 18400 

Selenium se <3 

Silicon Si 286000 

Silver Ag 0.01 

Sodium Na 3000 

Strontium Sr NA 

Thallium TI <10 

Tin Sn <10 

Titanium Ti 650 

Tungsten W NA 

Vanadium V NA 

Zinc Zn 180 

Sulfur S 44400 
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Appendix 4.8 Table 2 

Parameters Measured Weekly 

Upper Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

ee 
oogare bevenk | Daye. [oo VOLUMES nH CONDUCT. ALKALINITY. ACIDING SULFATE | BUEFATE 

ee 

24-Oct 1 0 6.475 6.8 1630 23 830 74 

2-Nov 2 9 2.435 7.1 1480 11 821 99 

9-Nov 3 16 4.934 5.4 1280 9 759 147 

16-Nov 4 23 2.360 5.7 1260 <5 696 168 

21-Nov 5 28 3.050 5.3 1260 <5 338 181 

28-Nov 6 35 5.120 5.1 1020 <5 326 203 

5-Dec 7 42 4.930 5.0 948 <5 314 222 

12-Dec 8 49 6.000 49 711 <5 302 246 

19-Dec 9 56 5.500 47 650 10 290 266 

27-Dec 10 64 5.680 45 646 19 296 288 

3-Jan 1 71 3 740 44 659 18 303 302 

9-Jan 12 77 3 700 42 665 30 309 317 

17-Jan 13 85 4.040 42 767 30 315 333 

23-Jan 14 91 4.860 41 815 32 321 353 

30-Jan 15 98 5.640 41 747 10 328 377 

6-Feb 16 105 0.500 41 764 36 334 379 

13-Feb 17 112 8.160 41 768 130 340 414 

20-Feb 18 119 3.480 4.0 829 30 355 430 

27-Feb 19 126 3.630 4.0 905 36 370 447 

6-Mar 20 133 4.100 4.0 957 34 385 467 

13-Mar 21 140 3.410 3.9 862 35 400 485 

20-Mar 22 147 4.300 3.8 962 48 415 508 

27-Mar 23 154 4.680 3.9 1000 62 430 533 

4-Apr 24 162 4.680 3.9 878 41 445 560 

10-Apr 25 168 5.030 39 945 47 460 590 

17-Apr 26 175 4700 3.9 819 40 475 618 

24-Apr 27 182 4 860 3.9 835 60 490 649 

1-May 28 189 3.400 3.8 872 61 505 671 

8-May 29 196 4.380 3.7 1000 67 520 700 

15-May 30 203 3.040 3.7 988 56 535 721 

22-May 31 210 3.020 3.7 989 81 550 742 

30-May 32 218 3.800 3.8 1040 78 565 769 

5-Jun 33 224 3.360 3.8 1120 78 580 794 
12-Jun 34 231 5.280 3.7 1070 88 
19-Jun 35 238 5.480 3.6 913 54 

26-Jun 36 245 4.160 3.6 840 62 
3-Jul 37 252 4.230 3.5 914 
10-Jul 38 259 5 400 34 926 
17-Jul 39 266 0.000 
24-Jul 40 273 9 350 31 1170 
31-Jul 41 280 4040 29 1410 

7-Aug 42 287 5 440 29 1540 

14-Aug 43 294 5.820 29 1580 
21-Aug 44 301 5.380 2.9 1600 

30-Aug 45 310 5.380 2.9 1600 
6-Sep 46 317 5.010 3.0 1680 280 

11-Sep 47 322 4.480 2.9 1860 310 

18-Sep 48 329 4.190 2.4 1880 340 

25-Sep 49 336 4.640 2.8 2020 380 

3-Oct 50 344 4.400 2.8 2040 430 

9-Oct 51 350 3.830 2.8 2200 500 
16-Oct 52 357 4590 28 2280 
23-Oct 53 364 3.800 28 2400 
30-Oct 54 371 3.870 27 2430 
6-Nov 55 378 4500 27 2450 

* Measured values of sulfate snown in bold 
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Appendix 4.8 Table 3 

Leachate Analysis 

Upper Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles | 

Water Sample: Bottom seepage 

ee ee UBACHATE ANALYSIS (maiLj" > 

SOYOLE | DAYS f Wuninun Arsenic Barium Saldun: cote Copper ron, Magnesium Manganese: Fotassom: Salenun  Sodtm tine: 
SR ag pe a ou Fe Mg MK SN 

1 0 5.8 0.010 0.043 110 0.140 0.16 8.0 130 3.2 27.3 0.026 56.0 0.49 

2 9 6.0 0.012 0.037 120 0.083 0.15 7.9 120 3.0 27.1 0.022 34.0 0.36 

3 16 4.7 0.009 0.032 115 0.081 0.13 6.7 106 2.95 23.3 0.022 24.5 0.38 

4 23 3.3 0.005 0.027 110 0.079 0.10 5.5 92 2.9 19.5 0.022 15.0 0.40 

5 28 06 < 0.005 0.032 100 0.110 0.12 0.9 84 2.8 18.4 0.019 11.0 0.79 

6 35 0.7 0.014 0.031 88 0.097 0.19 0.9 71.3 2.53 15.8 0.017 8.7 0.78 

7 42 0.9 0.024 0.030 76 0.085 0.27 1.0 58.5 2.25 13.3 0.015 6.5 0.76 

8 49 1.0 0.033 0.029 63 0.072 0.34 1.0 45.8 1.98 10.7 0.012 4.2 0.75 

9 56 1.2  < 0.005 0.028 51 0.059 0.41 1.0 33 1.7 8.1 0.010 1.9 0.73 

10 64 1.3 0.005 0.027 52 0.064 0.45 1.0 33.4 1.84 7.8 0.023 1.8 0.80 

11 71 1.4 0.005 0.027 53 0.068 0.50 1.0 33.8 1.98 7.5 0.035 1.7 0.87 

12 77 1.5 0.005 0.026 54 0.073 0.54 1.0 34.1 2.11 7.2 0.048 1.6 0.94 

13 85 1.7 0.005 0.026 55 0.077 0.59 1.0 34.5 2.25 7.0 0.060 1.5 1.02 

14 91 1.8 0.005 0.025 56 0.082 0.63 1.0 34.9 2.39 6.7 0.073 1.4 1.09 

15 98 1.9 0.005 0.024 57 0.086 0.67 °#1.0 35.3 2.53 6.4 0.085 1.3 1.16 

16 105 2.0 0.005 0.024 58 0.091 0.72 1.0 35.6 2.66 6.1 0.098 1.2 1.23 

17 112 2.1  < 0.005 0.023 59 0.095 0.76 1.0 36 2.8 5.8 0.110 1.1 1.30 

18 119 2.4 0.005 0.023 62 0.103 0.81 1.2 37.9 3.08 5.7 0.104 1.1 1.51 

19 126 2.7 0.005 0.023 65 0.111 0.85 1.4 39.9 3.36 5.6 0.099 1.1 1.73 

20 133 3.1 0.005 0.024 69 0.118 0.90 1.6 41.8 3.64 5.5 0.093 1.1 1.94 

21 140 3.4 0.005 0.024 72 0.126 0.95 1.8 43.8 3.93 5.4 0.087 1.1 2.15 

22 147 3.7 0.005 0.024 75 0.134 0.99 2.0 45.7 4.21 5.3 0.081 1.1 2.36 

23 154 4.0 0.005 0.024 78 0.142 1.04 2.2 47.6 4.49 5.2 0.076 1.1 2.58 

24 162 4.3 0.005 0.024 81 0.150 1.08 2.4 49.6 4.77 5.1 0.070 1.1 2.79 

25 168 4.7 0.005 0.025 85 0.158 1.13 2.6 51.5 5.05 5.0 0.064 1.1 3.00 

26 175 5.0 0.005 0.025 88 0.165 1.18 2.7 53.4 5.33 4.9 0.058 1.1 3.21 

27 182 5.3 0.005 0.025 91 0.173 1.22 2.9 55.4 5.61 4.8 0.053 1.1 3.43 

28 189 5.6 0.005 0.025 94 0.181 1.27 3.1 57.3 5.89 4.7 0.047 1.1 3.64 

29 196 5.9 0.005 0.025 97 0.189 1.32 3.3 59.3 6.18 4.6 0.041 1.1 3.85 

30 203 6.2 0.005 0.025 100 0.197 1.36 3.5 61.2 6.46 45 0.035 1.1 4.06 

31 210 6.6 0.005 0.026 104 0.204 1.41 3.7 63.1 6.74 4.4 0.030 1.1 4.28 

32 218 6.9 0.005 0.026 107 0.212 1.45 3.9 65.1 7.02 4.3 0.024 1.1 4.49 

33 224 7.2 < 0.005 0.026 110 0.220 1.60 4.1 67.0 7.30 4.20 0.018 1.1 4.70 

34 231 
35 238 
36 245 
37 252 
38 259 
39 266 
40 273 
41 280 
42 287 

* Measured values shown in bold 
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Appendix 4.8 Table 4 

Cumulative Mass Flux 

Upper Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

ee GUMULATIVEMASSFLUX(maikg sample) 
SE auminua Nene Barn © Gala Cobalt. Copper ron Mapnemum: “Manganese: Phtaksium Selenium Segue zine. 

‘GYCLE| DAYS | Al As Ba Ca Co eM MK Se Ne 

1 0 0.48 0.001 0.004 9.1 0.01 0.013 0.66 10.8 0.27 2.3 0.002 4.6 0.04 

2 9 0.67 0.001 0.005 12.8 0.01 0.02 0.91 14.5 0.36 3.1 0.003 5.7 0.05 

3 16 0.96 0.002 0.007 20.1 0.02 0.03 1.33 21.2 0.54 46 0.004 7.2 0.08 

4 23 1.06 0.002 0.008 23.4 0.02 0.03 1.50 24.0 0.63 5.2 0.005 7.7 0.09 

5 28 1.08 0.002 0.009 27.3 0.03 0.03 1.53 27.2 0.74 5.9 0.006 8.1 0.12 
6 35 1.13 0.003 0011 33.1 0.03 0.05 1.59 31.9 0.91 6.9 0.007 8.7 0.17 
7 42 1.19 0.005 0013 378 0.04 0.06 1.65 35.6 1.05 7.8 0.008 9.1 0.22 
8 49 1.27 0.007 0.015 42.7 0.04 0.09 1.73 39.1 1.20 8.6 0.009 9.4 0.27 
9 56 1.35 0.007 0017 463 0.05 0.12 1.80 41.4 1.32 9.1 0.009 9.6 0.33 
10 64 1.45 0.008 0.019 50.1 0.05 0.15 1.87 43.9 1.45 9.7 0.011 9.7 0.38 
11 71 1.52 0.008 0.020 526 0.06 0.17 1.92 45.5 1.55 10.1 0.013 9.8 0.43 
12 77 1.59 0.008 0.021 55.1 0.06 0.20 1.97 47.1 1.65 10.4 0.015 9.8 0.47 
13 85 1.67 0.008 0.023 58.0 0.06 0.23 2.02 48.9 1.76 108 0.018 9.9 0.52 
14 91 1.78 0.009 0.024 61.5 0.07 0.27 2.08 51.0 1.91 11.2 0.022 10.0 0.59 
15 98 1.92 0.009 0.026 656 0.07 0.32 2.15 53.6 2.09 116 0.029 10.1 0.67 
16 105 1.93 0.009 0.026 66.0 0.07 0.32 2.16 53.8 2.11 11.7 0029 10.1 0.68 
17 112 2.15 0.010 0.029 72.1 0.08 0.40 2.26 57.6 2.40 12.3 0.041 10.2 0.82 
18 119 2.26 0.010 0.030 749 0.09 0.44 2.32 59.3 2.54 125 0045 103 0.88 
19 126 2.38 0.010 0.031 779 0.09 0.48 2.38 61.1 2.70 128 0.050 103 0.96 
20 133 2.55 0.010 0.032 815 0.10 0.52 2.46 63.3 2.89 13.1 0.055 10.4 1.07 
21 140 2.69 0.011 0.033 846 0.11 0.57 2.54 65.2 3.06 13.3 0.059 10.4 1.16 
22 147 2.90 0.011 0.034 888 0.11 0.62 2.65 67.7 3.29 13.6 0.063 105 1.29 

23 154 3.14 0.011 0.036 93.4 0.12 0.68 2.78 70.6 3.56 13.9 0.068 106 1.44 
24 162 3.40 0.012 0.037 983 0.13 0.75 2.92 73.5 3.84 142 0.072 106 1.61 
25 168 3.69 0.012 0.039 103.7 0.14 0.82 3.08 76.9 4.17 146 0076 10.7 1.80 
26 175 3.99 0.012 0.040 1090 0.15 0.89 3.25 80.1 4.49 149 0079 108 2.00 
27 182 4.32 0.012 0.042 1147 0.16 0.97 3.43 83.5 4.84 15.2 0.083 108 2.21 
28 189 4.57 0.013 0.043 1188 0.17 1.02 3.57 86.0 5.10 15.4 0.085 109 2.37 
29 196 4.90 0.013 0.044 1242 0.18 1.10 3.75 89.3 5.44 15.6 0.087 109 2.58 
30 203 5.14 0.013 0.045 1281 0.19 1.15 3.89 91.7 5.69 15.8 0.088 11.0 2.74 
31 210 5.39 0.013 0.046 1321 0.20 1.20 4.03 94.1 5.95 16.0 0.089 11.0 2.91 
32 218 5.73 0.014 0.048 1373 0.21 1.27 4.22 97.3 6.29 16.2 0.091 11.1 3.13 
33 224 6.04 0.014 0.049 1420 0.22 1.34 4.40 100.2 6.61 16.3 0.091 411.1 3.33 

( 
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Appendix 4.8 Table 5 

Cumulative Metal Extractions 

Upper Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

So SE slaminar Arsenic" Banu: Calelim “Conatt —Gopper —iton, Magnesium ~Manganess: Polanski Selsalum Sodium: Zing: 
cove | Gays | AL As Ba Ge ho Pe Mg MK Se 

1 0 0.0007 0.0018 0.0011 0.3 0.06 0.02 0.001 0.04 0.06 0.012 0.07 0.15 0.02 
2 9 0.0010 0.0026 0.001 0.4 0.07 0.03 0.001 0.05 0.07 0.017 0.09 0.19 0.03 
3 16 0.001 0.000 0.002 0.6 0.10 0.05 0.002 0.08 0.11 0.025 0.14 0.24 0.04 
4 23 0.002 0.000 0.002 0.7 0.11 0.05 0.002 0.09 0.13 0.028 0.16 0.26 0.05 
5 28 0.002 0.000 0.003 0.8 0.14 0.06 0.002 0.10 0.15 0.032 0.19 0.27 0.07 
6 35 0.002 0.000 0.003 0.9 0.17 0.08 0.002 0.12 0.19 0.038 0.22 0.29 0.09 
7 42 0.002 0.000 0.004 1.1 0.20 0.11 0.003 0.13 0.22 0.042 0.25 0.30 0.12 
8 49 0.002 0.000 0.005 1.2 0.23 0.16 0.003 0.15 0.25 0.047 0.29 0.31 0.15 
g 56 0.002 0.000 0.005 1.3 0.25 0.21 0.003 0.16 0.27 0.050 3= 0.31 0.32 0.18 
10 64 0.002 0.000 0.006 1.4 0.27 0.27 0.003 0.17 0.30 0.053 0.36 0.32 0.21 
11 71 0.002 0.000 0.006 1.5 0.29 0.31 0.003 0.17 0.32 0.055 0.42 0.33 0.24 
12 77 0.002 0.000 0.006 1.5 0.31 0.36 0.003 0.18 0.34 0.057 0.49 0.33 0.26 
13 85 0.003 0.000 0.007 1.6 0.33 0.41 0.003 0.19 0.37 0.059 0.60 0.33 0.29 
14 91 0.003 0.000 0.007 1.7 0.36 0.48 ~ 0.003 0.19 0.40 0.061 0.75 0.33 0.33 
15 98 0.003 0.000 0.008 1.8 0.39 0.57 0.003 0.20 0.44 0.063 0.95 0.34 0.37 
16 105 0.003 0.000 0.008 1.8 0.39 0.58 0.003 0.20 0.44 0.064 0.97 0.34 0.38 
17 112 0.003 0.000 0.009 2.0 0.44 0.72 0.003 0.22 0.50 0.067 1.36 0.34 0.45 
18 119 0.003 0.000 0.009 2.1 0.47 0.78 0.004 0.22 0.53 0.068 1.51 0.34 0.49 
19 126 0.004 0.000 0.009 2.2 0.50 0.85 0.004 0.23 0.56 0.070 1.66 0.34 0.54 
20 133 0.004 0.000 0.010 2.3 0.53 0.94 0.004 0.24 0.60 0.071 1.83 0.35 0.59 
21 140 0.004 0.000 0.010 2.4 0.56 1.01 0.004 0.25 0.64 0.072 1.95 0.35 0.64 
22 147 0.004 0.000 0.010 2.5 0.60 1.11 0.004 0.26 0.69 0.074 2.10 0.35 0.72 
23 154 0.005 0.000 0.011 2.6 0.64 1.22 0.004 0.27 0.74 0.076 2.25 0.35 0.80 
24 162 0.005 0.000 0.011 2.7 0.69 1.33 0.004 0.28 0.80 0.077 2.39 0.35 0.90 
25 168 0.006 0.000 0.012 2.9 0.74 1.46 0.005 0.29 0.87 0.079 2.53 0.36 1.00 
26 175 0.006 0.000 0.012 3.0 0.79 1.59 0.005 0.30 0.94 0.081 2.64 0.36 1.11 
27 182 0.006 0.000 0.013 3.2 0.85 1.73 0.005 0.32 1.01 0.082 2.75 0.36 1.23 
28 189 0.007 0.000 0.013 3.3 0.89 1.82 0.005 0.33 1.06 0.083 2.82 0.36 1.32 
29 196 0.007 0.000 0.013 3.5 0.95 1.96 0.006 0.34 1.13 0.085 2.90 0.36 1.44 
30 203 0.008 0.000 0.014 3.6 0.99 2.05 0.006 0.35 1.19 0.086 2.94 0.37 1.52 
31 210 0.008 0.000 0.014 3.7 1.03 2.15 0.006 0.36 1.24 0.087 2.98 0.37 1.62 
32 218 0.009 0.000 0.014 3.8 1.08 2.27 0.006 0.37 1.31 0.088 3.02 0.37 1.74 
33 224 0.009 0.000 0.015 3.9 1.13 2.39 0.007 0.38 1.38 0.089 3.05 0.37 1.85 
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Appendix 4.8 Table 6 

Metal Extraction Rates 

Upper Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

es 7 METALEXTRACTION RATES (magia) -ECycle Moving Averspe 
bE acnun  Amonic Baten Costu Cota «Comper, ran Magmic Mangennen Potensim: Seen Body fire 

1 0 

2 9 0.15 0.0003 0.001 2.91 0.002 0.00 0.19 2.91 0.073 0.66 0.0005 0.82 0.01 

3 16 0.21 0.000 0.001 4.81 0.003 0.01 0.29 4.56 0.122 1.01 0.0009 1.14 0.02 

4 23 0.18 0.000 0.001 4.36 0.003 0.00 0.25 4.02 0.112 0.88 0.0008 0.93 0.01 

5 28 0.15 0.000 0.001 4.55 0.004 0.01 0.22 4.12 0.119 0.91 0.0009 0.87 0.02 

6 35 0.13 0.000 0.001 4.79 0.004 0.01 0.19 4.23 0.128 0.93 0.0009 0.81 0.03 

7 42 0.11 0.0007 0.002 5.30 0.005 0.01 0.16 4.48 0.146 0.99 0.0010 0.72 0.04 | 

8 49 0.07 0.0011 0.002 4.79 0.005 0.01 0.08 3.80 0.139 0.85 0.0009 0.46 0.04 

9 56 0.06 0.0012 0.002 4.85 0.005 0.02 0.06 3.70 0.146 0.84 0.0009 0.39 0.05 

10 64 0.07 0.0011 0.002 4.42 0.005 0.02 0.07 3.23 0.138 0.74 0.0010 0.30 0.05 

11 71 0.07 0.0010 0.002 3.79 0.004 0.02 0.06 2.64 0.125 0.61 0.0011 0.21 0.05 

12 77 0.08 0.0007 0.002 3.46 0.004 0.03 0.06 2.30 0.120 0.53 0.0014 0.15 0.05 

13 85 0.08 0.0003 0.002 2.97 0.004 0.03 0.06 1.90 0.110 0.43 0.0018 0.10 0.05 

14 91 0.09 0.0003 0.001 3.04 0.004 0.03 0.06 1.92 0.119 0.41 0.0026 0.09 0.05 

15 98 0.10 0.0003 0.001 3.20 0.005 0.03 0.06 2.00 0.132 0.40 0.0036 0.09 0.06 

16 105 0.09 0.0002 0.001 2.75 0.004 0.03 0.05 1.72 0.116 0.33 0.0034 0.07 0.05 

17 112 0.11 0.0003 0.001 3.39 0.005 0.04 0.06 2.10 0.151 0.38 0.0052 0.08 0.07 

18 119 0.12 0.0003 0.001 3.48 0.005 0.04 0.06 2.14 0.160 0.36 0.0056 0.07 0.07 

19 126 0.12 0.0003 0.001 3.29 0.005 0.04 0.06 2.01 0.157 0.32 0.0055 0.06 0.07 

20 133 0.13 0.0003 0.001 3.19 0.005 0.04 0.06 1.94 0.159 0.29 0.0052 0.06 0.08 

21 140 0.15 0.0003 0.001 3.74 0.006 0.05 0.08 2.28 0.190 0.33 0.0059 0.06 0.10 

22 147 0.15 0.0002 0.001 3.33 0.006 0.04 0.08 2.03 0.177 0.27 0.0045 0.05 0.09 

23 154 0.18 0.0003 0.001 3.71 0.007 0.05 0.09 2.26 0.204 0.28 0.0044 0.06 0.11 

24 162 0.20 0.0003 0.001 3.96 0.007 0.05 0.10 2.42 0.223 0.28 0.0042 0.06 0.13 

25 168 0.23 0.0003 0.001 4.45 0.008 0.06 0.12 2.71 0.256 0.29 0.0042 0.06 0.15 

26 175 0.26 0.0003 0.001 4.87 0.009 0.06 0.14 2.97 0.286 0.30 0.0042 0.07 0.17 

27 182 0.29 0.0003 0.002 5.18 0.010 0.07 0.16 3.16 0.310 0.31 0.0039 0.07 0.18 

28 189 0.29 0.0003 0.001 5.06 0.010 0.07 0.16 3.09 0.307 0.28 0.0034 0.06 0.18 

29 196 0.31 0.0003 0.001 §.33 0.010 0.07 0.17 3.25 0.329 0.28 0.0031 0.06 0.20 

30 203 0.29 0.0003 0.001 4.87 0.009 0.07 0.16 2.97 0.305 0.25 0.0025 0.06 0.19 

31 210 0.28 0.0002 0.001 4.62 0.009 0.06 0.16 2.81 0.292 0.22 0.0020 0.05 0.18 

32 218 0.27 0.0002 0.001 4.40 0.009 0.06 0.15 2.68 0.283 0.20 0.0016 0.05 0.18 

33 224 0.29 0.0002 0.001 4.66 0.009 0.06 0.17 2.84 0.302 0.20 0.0013 0.05 0.19 
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Appendix 4.8 Table 7 

Oxidation and Neutralization Results 

Upper Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

a oxinatione MOLES exinacTeO— | MOLE RATIO. | NEUTRALIZATION 
SE A Cumuatie  Sulue | Sulfate Suite Ca Mae Mah Cum NR NR NB 

RNCLE | DAYS T GuileFius Depletion Prod. Rate” | Gamoling! Ammo) fomoig) | (80t | Deaton: Depletion Hale Consumed 
ee a ee ee cs eC 

1 0 74 0.05 0.768 0.228 0.443 0.87 67 1.0 

2 9 99 0.07 19.9 0.266 0.093 0.154 0.93 92 19.2 1.4 

3 16 147 0.11 32.1 0.499 0.181 0.275 0.92 137 30.8 2.0 

4 23 168 0.12 28.7 0.219 0.083 0.114 0.90 157 27.4 2.3 

5 28 181 0.13 26.9 0.137 0.098 0.135 1.69 180 28.3 2.7 

6 35 203 0.15 25.8 0.222 0.144 0.192 1.51 214 / 29.4 3.2 

7 42 222 017 26 1 0.206 0.119 0.152 1.31 241 31.7 3.6 

8 49 246 018 20.9 0.241 0.121 0.144 1.10 268 27.6 4.0 

9 56 266 0.20 20.8 0.213 0.090 0.096 0.87 286 27.4 4.2 

10 64 288 0.21 20.7 0.224 0.094 0.100 0.87 306 24.3 4.5 

11 71 302 0.22 19.3 0.151 0.063 0.066 0.86 319 20.3 47 

12 77 317 0.24 18.8 0.152 0.064 0.066 0.86 332 18.1 4.9 

13 85 333 0.25 17.0 0.170 0.071 0.073 0.85 346 15.2 5.1 

14 91 353 0.26 17.4 0.208 0.087 0.089 0.85 364 15.5 5.4 

15 98 377 0.28 18.3 0.246 0.103 0.105 0.84 384 16.2 5.7 

16 105 379 0.28 15.8 0.022 0.009 ~ 0.009 0.84 386 13.9 5.7 

17 112 414 0.31 19.5 0.370 0.154 0.155 0.83 417 17.1 6.2 

18 119 430 0.32 20.0 0.165 0.069 0.069 0.84 431 17.5 6.4 

19 126 447 0.33 18.8 0.179 0.076 0.076 0.85 446 16.5 6.6 

20 133 467 0.35 18.2 0.210 0.090 0.090 0.86 464 16.0 6.9 

21 140 485 0.36 21.2 0.182 0.078 0.079 0.86 480 18.7 7.1 

22 147 508 0.38 18.7 0.238 0.103 0.103 0.87 501 16.7 7.4 

23 154 533 0.40 20.7 0.268 0.117 0.117 0.87 524 18.6 7.8 

24 162 560 0.42 219 0.277 0.122 0.122 0.88 548 19.9 8.1 

25 168 590 0.44 24.4 0.308 0.136 0.136 0.88 576 22.3 8.5 

26 175 618 0.46 26.7 0.297 0.132 0.132 0.89 602 24.4 8.9 

27 182 649 0.48 28.2 0.317 0.141 0.142 0.89 630 25.9 9.3 

28 189 671 0.50 27.4 0.229 0.102 0.103 0.90 651 25.4 9.6 

29 196 700 0.52 28.8 0.303 0.136 0.137 0.90 678 26.7 10.0 

30 203 721 0.53 26.2 0.217 0.098 0.098 0.90 698 24.4 10.3 

31 210 742 0.55 24.7 0.221 0.100 0.100 0.91 718 23.1 10.6 

32 218 769 0.57 23.5 0.286 0.130 0.130 0.91 744 22.0 11.0 

33 224 794 0.59 24.7 0.260 0.118 0.118 0.91 767 23.3 11.4 

* Rates of sulfate production and NP depletion are 5-week moving averages 
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Appendix 4.9 

Lower Mole Lake High-Sulfur Waste Rock Composite 

ML1D2\93C049\GBAPP\87 65\1 0000 
63



Appendix 4.9 Table 1 

Sample Characterization 

Lower Mole Lake High-Sulfur Waste Rock Composite 

| Waste Rock err = rr 

Aluminum Al 63500 Paste pH } 5.8 
Antimony Sb 60 S (Total) (%) 4.15 

Arsenic As 190 SO4 (%) NA 

Barium Ba 260 S (Sulfide) (%) =3.53 

Beryllium Be <1 AP (kg CaCO3/tonne) 110.3 

Bismuth Bi <50 NP (kg CaCO3/tonne) 21.0 

Cadmium Cd 19 CO2 (%) NA 

Calcium Ca 6600 CO3 NP (kg CaCO3/tonne) NA 

Carbon C 3800 Net NP (kg CaCO3/tonne) -89.3 

Chromium Cr 9 NP/AP 0.19 

Cobalt Co 25 a 
Copper Cu 490 Note: NA = not analyzed 

Gallium Ga 12 

lron Fe 78300 

Lead Pb 480 
Lithium Li NA 

Magnesium Mg 19800 

Manganese Mn 640 

Mercury Hg 2.3 

Molybdenum Mo <20 

Nickel Ni <8 

Phosphorus P NA 

Potassium K 21200 

Selenium Se <3 

Silicon Si 280000 

Silver Ag 0.28 

Sodium Na 3500 

Strontium Sr NA 

Thallium TI <10 

Tin Sn 60 

Titanium Ti 540 

Tungsten W NA 

Vanadium V NA 

Zinc Zn 4200 

Sulfur S 44400 

Compiled by: RWL 
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Appendix 4.9 Table 2 

Parameters Measured Weekly 

Lower Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

Se rr — rc Ee 

ps 6 eee 

24-Oct 1 0 5.100 3.9 2870 830 2100 144 

1-Nov 2 8 7.180 3.7 4910 1100 1570 296 

9-Nov 3 16 3.440 4.0 3070 430 1980 387 

16-Nov 4 23 6.120 3.8 3110 280 2390 584 

21-Nov 5 28 3.820 3.9 2520 80 1920 683 

28-Nov 6 35 4.860 41 2220 93 1753 798 

5-Dec 7 42 3.580 4.0 2360 82 1587 874 

12-Dec 8 49 6.660 42 2060 60 1420 1001 

20-Dec 9 57 4.600 42 1600 38 923 1058 

27-Dec 10 64 3.000 42 1750 68 970 1098 

3-Jan 11 71 4.560 4.0 2050 50 1017 1160 

9-Jan 12 77 4.580 4.0 1910 54 1064 1226 

17-Jan 13 85 3.740 3.9 1950 70 1112 1281 

23-Jan 14 91 3.820 3.9 2070 78 1159 1341 

30-Jan 15 98 4.140 3.9 2160 82 1206 1408 

6-Feb 16 105 0.500 3.9 2240 78 1253 1417 

13-Feb 17 112 8.590 3.9 2290 110 1300 1567 

20-Feb 18 119 5.760 3.9 2240 92 1276 1666 

27-Feb 19 126 4.890 3.9 1980 95 1251 1748 

6-Mar 20 133 5 100 3.9 2000 86 1227 1832 

13-Mar 21 140 5.040 3.7 1770 1203 1914 

20-Mar 22 147 5.140 3.7 1850 1178 1995 

27-Mar 23 154 4.380 3.8 1940 1154 2063 

4-Apr 24 162 4.160 3.8 1820 1129 2127 

10-Apr 25 168 4.150 3.7 2030 1105 2188 

17-Apr 26 175 3.320 3.7 1830 120 1081 2236 

24-Apr 27 182 5.050 3.7 1970 160 1056 2308 

1-May 28 189 4.860 3.7 1960 140 1032 2376 

8-May 29 196 5.460 3.6 1970 170 1008 2450 

15-May 30 203 5.320 3.7 1740 130 983 2520 

22-May 31 210 5.020 3.7 1630 150 959 2585 

30-May 32 218 6.240 3.7 1590 140 934 2663 

§-Jun 33 224 4.530 3.9 1610 130 910 2719 

12-Jun 34 231 4.690 3.7 1590 140 

19-Jun 35 238 4.630 3.7 1500 120 

26-Jun 36 245 4.340 3.7 1520 140 

3-Jul 37 252 4 360 3.6 1740 
10-Jul 38 259 4 460 36 1630 
17-Jul 39 266 0.000 
24-Jul 40 273 5.620 3.5 1810 
31-Jul 41 280 3.600 3.4 1930 
7-Aug 42 287 4.180 3.3 1930 
14-Aug 43 294 3.590 3.4 1960 
21-Aug 44 301 3.780 3.3 2030 
30-Aug 45 310 4.800 3.2 2180 

6-Sep 46 317 3.900 3.2 2240 280 

11-Sep 47 322 4.040 3.0 2410 300 

18-Sep 48 329 4.350 2.6 2370 300 

25-Sep 49 336 4.500 2.9 2410 350 

3-Oct 50 344 4.490 2.9 2290 340 

9-Oct 51 350 4.870 2.9 2390 370 

16-Oct 52 357 4640 30 2330 
23-Oct 53 364 4.920 2.9 2450 
30-Oct 54 371 4.880 2.9 2410 
6-Nov 55 378 4.790 2.8 2430 

* Measured values of sulfate shown in bold 
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_ Appendix 4.9 Table 3 

Leachate Analysis 

Lower Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample. Bottom seepage 

Te EE HATE AMAL YSIS fingil 9000000 ee 

ee ee ee ee es en ee 

1 0 26.0 < 0.050 0.033 0.020 0.047 180 3.30 120.0 190.0 210 22.0 0.0008 0.510 0.170 0.013 11.00 54.0 

2 8 34.0 < 0.050 0.029 0.008 0.070 320 6.10 200.0 180.0 500 55.0 0.0009 0.930 =—s:0.360 0.120 17.00 94.0 

3 16 21.1 0.060 0.033 0.007 0.051 320 4.35 124.0 109.0 395 42.50 0.0007 0.655 0.315 0.063 1255 65.5 

4 23 8.2 0.069 0.037 < 0.005 0.032 320 2.60 48.00 38.0 290 30.00 0.0005 0.380 0.270 0.006 8.10 37.0 

5 28 44 0.062 0.025 0.008 0.027 260 1.50 24.00 16.0 190 19.00 0.0004 0.230 0.210 < 0.005 4.40 22.0 

6 35 3.5 0.056 0.028 0.012 0.032 295 1.35 17.55 12.4 175 18.95 0.0009 0.180 0.245 0.005 5.55 21.0 

7 42 2.8 0.053 0.031 0.012 0.029 278 1.11 12.93 9.1 148 16.48 0.0010 0.140 0.226 0.005 4.88 18.5 

8 49 2.0 < 0.050 0.034 0.012 0.027 260 0.88 8.30 5.8 120 14.00 0.0011 0.100 0.210 < 0.005 4.20 16.0 

9 57 1.14 < 0.050 0.009 0.008 0.018 190 0.57 5.50 2.9 80 9.10 0.0008 0.070 0.440 < 0.005 1.70 12.0 

10 64 1.2 0.009 0.008 0.023 203 0.59 6.19 2.9 85 9.84 0.0007 0.073 0.150 1.70 14.4 

11 71 1.2 0.009 0.008 0.028 215 0.61 6.88 29 90 10.58 0.0007. 0.077 0.160 1.70 16.8 

12 77 1.3 0.008 0.008 0.032 228 0.62 7.56 2.9 95 11.31 0.0006 0.080 0.170 1.70 19.1 

13 85 1.4 0.008 0.008 0.037 240 0.64 8.25 2.9 100 12.05 0.0005 0.084 0.180 1.70 21.5 

14 91 14 0.008 0.007 0.042 253 0.66 8.94 2.8 105 12.79 0.0004 0.087 0.190 1.70 23.9 

15 98 1.5 0.008 0.007 0.047 265 0.68 9.63 2.8 110 13.53 0.0004 0.090 0.200 1.70 26.3 

16 105 15 0.007 0.007 0.051 278 0.69 10.31 2.8 115 14.26 0.0003 0.094 = 0.210 1.70 28.6 

17 112 1.6 0.007 0.007 0.056 290 0.71 11.00 2.8 120 15.00 < 0.0002 0.097 0.220 1.70 31.0 

18 119 1.6 0.008 0.007 0.058 285 0.69 11.00 3.0 118 14.75 0.0002 0.094 0.214 1.65 31.8 

19 126 1.6 0.008 0.007 0.060 280 0.67 11.00 3.1 116 14.50 0.0002 0.091 0.209 1.59 32.5 

20 133 1.6 0.009 0.007 0.061 275 0.65 11.00 3.3 113 14.25 0.0002 0.088 0.203 1.54 33.3 

21 140 1.7 0.009 0.007 0.063 270 0.63 11.00 3.5 111 14.00 0.0002 0.085 0.198 1.49 34.0 

22 147 1.7 0.010 0.007 0.065 265 0.61 11.00 3.6 109 13.75 0.0002 0.082 0.192 1.43 34.8 

23 154 1.7 0.010 0.007 0.067 260 0.59 11.00 3.8 107 13.50 0.0002 0.079 0.186 1.38 35.5 

24 162 1.7 0.011 0.007 0.069 255 0.57 11.00 | 39 104 13.25 0.0002 0.076 0.181 1.32 36.3 

25 168 1.7 0.012 0.008 0.071 250 0.55 11.00 41 102 13.00 0.0002 0.074 0.175 1.27 37.0 

26 175 17 0.012 0.008 0.072 245 0.53 11.00 43 100 12.75 0.0002 0.071 0.169 1.22 37.8 

27 182 1.7 0.013 0.008 0.074 240 0.51 11.00 44 98 12.50 0.0002 0.068 0.164 1.16 38.5 

28 189 1.7 0.013 0.008 0.076 235 0.49 11.00 46 95 12.25 0.0002 0.065 0.158 1.11 39.3 

29 196 1.8 0.014 0.008 0.078 230 0.47 11.00 4.8 93 12.00 0.0002 0.062 0.153 1.06 40.0 

30 203 1.8 0.014 0.008 0.080 225 0.45 11.00 49 91 11.75 0.0002 0.059 0.147 1.00 40.8 

34 210 1.8 0.015 0.008 0.081 220 0.43 114.00 5.1 89 11.50 0.0002 0.056 0.141 0.95 41.5 

32 218 1.8 0.015 0.008 0.083 215 0.41 11.00 5.2 86 11.25 0.0002 0.053 0.136 0.89 42.3 

33 224 1.8 0.016 0.008 0.085 210 0.39 11.00 5.4 84 11.00 < 0.0002 0.050 0.130 0.84 43.0 

34 231 
35 238 
36 245 
37 252 
38 259 
39 266 
40 273 
41 280 
42 287 

* Measured values shown in bold 
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Appendix 4.9 Table 4 

Cumulative Mass Flux 

Lower Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

2 Pee TE CUMULATIVE MABS FLUX (mglkg ample): ee 
Es hua: limaey Arsene Baru Cedar: Caldum Cabell Copper none: Magneshim: -Mengeness : Mereing Nobel: Beleraane: Bava 7 Span ine 

Jevcte Gaye: fo GA SB AS BEEP Ge ea eRe Mig OM cg ONE Se Ag Ne ene 

1 0 1.8 0.003 0.002 0.001 0.003 12 0.2 8.2 13.0 14.4 1.5 0.0001 0.035 0.01 0.001 0.8 3.7 

2 8 5.07 0.0083 0.005 0.002 0.010 433 082 27.56 3043 627 6.82 0.0001 0.12 0.046 0.012 2.4 12.8 

3 16 6.05 0.0110 0.007 0002 0012 581 102 3330 35.47 81.0 8.79 0.0002 0.16 0.061 0.015 3.0 15.8 

4 23 6.72 0.0167 0.010 0.003 0015 844 123 37.25 3860 1049 11.26 0.0002 0.19 0.083 0.016 3.6 18.9 

5 28 6.93 0.0199 0.011 0.003 0016 978 1.31 38.48 39.42 1146 12.24 0.0002 020 0.094 0.016 3.9 20.0 

6 35 716 0.0235 0.013 0.004 0018 117.1 140 39.63 4023 126.1 13.48 0.0003 0.21 0.110 0.016 42 21.4 

7 42 729 0.0261 0014 0.005 0020 1305 145 4025 4067 133.2 14.27 0.0003 0.22 0.121 0.017 45 22.3 

8 49 7.47 0.0306 0.017 0.006 0022 1538 153 4100 4119 143.9 15.52 0.0004 0.23 0.140 0.017 48 23.7 

9 57 754 0.0337 0.018 0.006 0023 1655 156 4134 4137 1489 16.09 0.0005 0.23 0.149 0.017 5.0 24.4 

10 64 7.59 0.018 0.007 0024 1737 159 4159 4149 1523 16.49 0.0005 0.23 0.155 5.0 25.0 

1 71 7.66 0.019 0007 0026 1869 162 4201 4166 1579 17.13 0.0006 0.24 0.164 5.1 26.0 

12 77 7.74 0.019 0007 0028 2009 166 4247 41.84 163.7 17.83 0.0006 0.24 0.175 5.2 27.2 

13 85 7.81 0.020 0.008 0030 2130 170 4289 4198 1687 18.44 0.0006 0.25 0.184 5.3 28.3 

14 91 7.88 0.020 0.008 0032 2260 173 4335 4213 1741 19.09 0.0006 0.25 0.194 5.4 29.5 

15 98 7.96 0.020 0.009 0.035 2407 177 4389 42.28 180.3 19.85 0.0007 0.26 = 0.205 5.5 31.0 

16 105 7.97 0.021 0.009 0035 2426 177 4395 4230 1810 19.94 0.0007 0.26 0.206 5.5 31.2 

17 112 8.16 0.021 0.009 0.041 276.1 185 45.23 4263 1949 21.68 0.0007 0.27 0.232 5.7 34.8 

18 119 8.28 0.022 0.010 0.046 2982 1:91 46.08 42.86 2040 22.82 0.0007 0.28 0.248 5.8 37.2 

19 126 8.39 0.022 0.010 0050 3166 195 4680 4306 2116 23.78 0.0007 0.28 0.262 5.9 39.4 

20 133 8.50 0.023 0.011 0054 3355 2.00 47.56 43.29 219.4 24.75 0.0007 0.29 0.276 6.0 417 

21 140 8.62 0.024 0011 0068 3538 204 4830 4352 2269 25.70 0.0007 0.29 0.289 6.1 44.0 

22 147 8.73 0.024 0.012 0063 3721 £208 4906 43.77 2345 26.65 0.0008 0.30 0.303 6.2 46.4 

23 154 8.83 0.025 0.012 0067 3874 «(212 49.71 4399 240.7 27.45 0.0008 030 0314 6.3 48.5 

24 162 8.92 0.026 0.013 0071 401.7 215 5033 44.21 2466 28.19 0.0008 = 0.31 0.324 6.4 50.5 

25 168 9.02 0.026 0013 0075 4157 218 5094 4444 2623 28.92 0.0008 0.31 0.333 6.5 52.5 

26 175 9.10 0.027 0014 0078 4266 2.20 5143 4463 256.7 29.49 0.0008 0.32 0.341 6.5 54.2 

27 182 9.21 0.028 0.014 0.083 4429 224 5218 4493 263.3 30.34 0.0008 0.32 0.352 6.6 56.9 

28 189 9.33 0.028 0015 0.088 4583 2.27 5290 4523 269.6 31.14 0.0008 0.32 0.363 6.7 59.4 

29 196 9.45 0.029 0015 0093 4752 230 5371 4558 2764 3202 0.0008 033 0.374 6.8 62.4 

30 203 9.58 0.030 0.016 0099 4913 234 5450 4594 2829 32.86 0.0009 033 0.384 6.8 65.3 

31 210 9.70 0.032 0016 0105 5062 236 5524 4628 2889 33.64 0.0009 034 0.394 6.9 68.1 

32 218 9.85 0.033 0.017 0112 5242 240 5616 46.72 296.1 34.58 0.0009 0.34 0.405 7.0 71.6 

33 224 9.96 0.034 0017 0117 5370 242 5683 47.05 3012 35.25 0.0009 034 0.413 7.0 74.2 

67 Compiled by: RWL 

MLD2\93C049\GBAPP18882\10000 Checked by. JET



Appendix 4.9 Table 5 

Cumulative Metal Extractions 

| Lower Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

| Water Sample: Bottom seepage 

| EE D2 CUMUUATIVEMETALEXTRACTIONS (0) 

evete | bays | ON Bh CAS ga Cd eae he gM HN Sea Ne 
) BeOS ESL STEEDS EEE ES EEE USES SESS SSS EEE SEES LEED SUS Senogarhasecees ORD Et SELMA Ee See Siueectasecninsennaeecn 

| 1 0 0.003 0.006 0.0000 0.001 0.02 0.2 0.9 1.7 0.017 0.07 0.24 0.002 0.44 0.4 0.32 0.02 0.09 

| 2 8 0.008 0.014 0.0000 0.001 0.05 0.7 3.3 5.6 0.039 0.32 1.07 0.006 1.56 1.5 4.44 0.07 0.30 

3 16 0.010 0.018 0.0000 0.001 0.06 0.9 4.07 6.80 0.045 0.41 1.37 0.008 $®$$1.:94 2.0 5.48 0.09 0.38 

| 4 23 0.011 0.028 0.0000 0.001 0.08 1.3 49 76 0.049 0.53 1.76 0.010 2.33 28 5.66 0.10 0.45 

5 28 0.011 0.033 0.0000 0.001 0.09 1.5 5.2 79 0.050 0.58 1.91 0.010 2.48 3.1 5.75 0.11 0.48 

6 35 0.011 0.039 0.0000 0.002 0.10 1.8 5.59 8.09 0.051 0.64 2.11 0.013 2.63 3.7 5.86 0.12 0.51 

| 7 42 0.011 0.043 0.0000 0.002 0.10 2.0 5.80 8.21 0.052 0.67 2.23 0.015 2.71 4.0 5.95 0.13 0.53 

8 49 0.012 0.051 0.0000 0.002 0.12 2.3 6.1 8.4 0.053 0.73 2.43 0.019 2.82 47 6.11 0.14 0.56 

9 57 0.012 0.056 0.0000 0.002 0.12 2.5 6.3 8.4 0.053 0.75 2.51 0.021 2.88 5.0 6.22 0.14 0.58 

10 64 0.012 0.0000 0.003 0.13 2.6 6.35 8.49 0.053 0.77 2.58 0.023 2.91 . §.2 0.14 0.60 

11 71 0.012 0.0000 0.003 0.14 2.8 6.50 8.57 0.053 0.80 2.68 0.024 2.97 5.5 0.15 0.62 

12 77 0.012 0.0000 0.003 0.15 3.0 6.65 8.67 0.053 0.83 2.79 0.026 3.03 5.8 0.15 0.65 

13 85 0.012 0.0000 0.003 0.16 3.2 6.78 8.75 0.054 0.85 2.88 0.027 3.09 6.1 0.15 0.67 

14 91 0.012 0.0000 0.003 0.17 3.4 6.92 8.85 0.054 0.88 2.98 0.028 3.14 6.5 0.15 0.70 

15 98 0.013 0.0000 0.003 0.18 3.6 7.07 8.96 0.054 0.91 3.10 0.029 3.20 6.8 0.16 0.74 

16 105 0.013 0.0000 0.003 0.18 3.7 7.09 8.97 0.054 0.91 3.12 0.029 3.21 6.9 0.16 0.74 

17 112 0.013 0.0000 0.004 0.22 42 74 9.23 0.054 0.98 3.39 0.030 3.35 77 0.16 0.83 

18 119 0.013 0.0000 0.004 0.24 45 7.63 9.40 0.055 1.03 3.57 0.031 3.44 8.3 0.17 0.89 

19 126 0.013 0.0000 0.004 0.26 48 7.80 9.55 0.055 1.07 3.71 0.031 3.52 8.7 0.17 0.94 

20 133 0.013 0.0000 0.004 0.28 5.1 7.98 971 0.055 1.11 3.87 0.032 3.59 9.2 0.17 0.99 

21 140 0.014 0.0000 0.004 0.31 5.4 8.15 9.86 0.056 1.15 4.02 0.032 3.67 9.6 0.18 1.05 

22 147 0.014 0.0000 0.005 0.33 5.6 8.32 10.01 - 0.056 1.18 4.16 0.033 3.74 10.1 0.18 1.10 

23 154 0.014 0.0000 0.005 0.35 5.9 8.46 10.15 0.056 1.22 4.29 0.034 3.80 10.5 0.18 1.15 

24 162 0.014 0.0000 0.005 0.37 6.1 8.59 10.27 0.056 1.25 4.40 0.034 3.85 10.8 0.18 1.20 

25 168 0.014 0.0000 0.005 0.39 6.3 8.71 10.40 0.057 1.27 4.52 0.035 3.90 11.1 0.18 1.25 

26 175 0.014 0.0000 0.005 0.41 6.5 8.81 10.50 0.057 1.30 4.61 0.035 3.94 11.4 0.19 1.29 

27 182 0.015 0.0000 0.005 0.44 6.7 8.95 10.65 0.057 1.33 4.74 0.036 4.00 11.7 0.19 1.35 

28 189 0.015 0.0000 0.006 0.46 6.9 9.07 10.80 0.058 1.36 4.87 0.036 4.05 12.4 0.19 1.41 

29 196 0.015 0.0000 0.006 0.49 7.2 9.21 10.96 0.058 1.40 5.00 0.037 4.11 12.5 0.19 1.48 

30 203 0.015 0.0000 0.006 0.52 7.4 9.34 11.12 0.059 1.43 5.13 0.037 4.16 12.8 0.19 1.55 

31 210 0.015 0.0000 0.006 0.55 7.7 9.46 11.27 0.059 1.46 5.26 0.038 4.21 13.1 0.20 1.62 

32 218 0.016 0.0001 0.007 0.59 7.9 9.59 11.46 0.060 1.50 5.40 0.039 4.26 13.5 0.20 1.71 

33 224 0.016 0.0001 0.007 0.61 8.1 9.69 11.60 0.060 1.52 5.51 0.039 4.30 13.8 0.20 1.77 
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Appendix 4.9 Table 6 

Metal Extraction Rates 

Lower Mole Lake High-Sulfur Waste Rock Composite 

Test. Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

pp METALEXTRACTION RATES imgigtwh) +5 Cycle Moving Avernge 
2 EMail Naliteoteg CS Ansenie: So Badma: Cede: Gabbana: Cobal Gapper 0 n  anegraecune: Manganese Aercuny  ONNGIE:  Salerane: SWE SON eiiOe: 
ONCLE P ODAYS POMS SSS BRE SE SENSE Be aCd see ee ve aR Mg MIN Age ONE See Ng ena RB 

1 0 
2 8 2.87 0.0001 0.0025 0.001 0.006 271 0516 1691 1522 423 4.649 0.00008 0.079 0.030 0.010 1.44 7.95 
3 16 186 0.0001 0.0019 0.000 0004 200 0346 1096 982 291 3.185 0.00005 0.053 0.022 0.006 097 5.30 
4 23 150 0.0001 0.0022 0.000 0.004 219 0306 883 7.78 275 2.968 0.00005 0.046 0.022 0.005 088 4.61 
5 28 1.29 0.0001 0.0022 0.000 0003 214 0.270 7.56 660 25.1 2.682 0.00005 0.041 0.021 0004 0.78 4.07 
6 35 1.08 0.0001 0.0021 0.001 0003 209 0234 628 5.44 223 2.393 0.00005 0.035 0.020 0.003 0.70 3.53 
7 42 0.46 0.0001 0.0019 0.001 0002 179 0.131 261 2.11 14.5 1533 0.00004 0.019 0.015 0001 0.43 1.95 
8 49 0.30 0.0001 0.0023 0.001 0002 203 0.109 1.63 1.21 13.4 1.429 0.00006 0.015 0.017 0.000 0.40 1.67 
9 57 0.17 0.0001 0.0017 0.001 0.002 167 0.069 0.84 0.57 9.1 0.994 0.00006 0.009 0.013 0.000 0.27 1.15 
10 64 0.13 0.0014 0.001 0.002 148 0.054 0.60 0.40 73 0.826 0.00006 0.007 0.012 0.22 0.98 
11 71 0.10 0.0012 0.001 0.001 136 0.044 0.46 0.28 6.2 0.711 0.00005 0.005 0.011 0.17 0.91 
12 77 0.09 0.0010 0.001 0.002 141 0.043 0.44 0.23 6.1 0.712 0.00005 0.005 0.011 0.145 0.99 
13 85 0.07 0.0005 0.000 0.001 115 0.032 0.37 0.15 4.8 0.566 0.00003 0.004 0.009 0.09 0.90 
14 91 0.07 0.0004 0.000 0002 124 0.034 0.41 0.16 5.2 0.619 0.00003 0.004 0.009 0.09 1.05 
15 98 0.08 0.0008 0.000 0.002 138 0.037 0.47 0.16 5.8 0.692 0.00003 0.005 0.010 0.10 1.23 
16 105 0.06 0.0008 0.000 0.002 115 0030 0.40 0.13 48 0.579 0.00002 0.004 0.009 0.08 1.06 
17 112 0.08 0.0008 0.000 0.003 15.0 0.038 0.55 0.16 6.2 0.769 0.00002 0.005 0.011 0.10 1.51 
18 119 0.10 0.0005 0.000 0003 175 0.044 0.66 0.18 7.3 0.902 0.00002 0.006 0.013 0.11 1.84 
19 126 0.10 0.0005 0.000 0.004 181 0.044 0.69 0.19 7.5 0.936 0.00001 0.006 0.014 0.11 1.97 
20 133 0.11 0.0005 0.000 0.004 190 0.046 0.73 0.20 7.8 0.981 0.00001 0.006 0.014 0.11 2.13 
21 140 0.13 0.0006 0.001 0005 222 0.053 087 0.24 9.2 1.152 0.00002 0.007 0.017 0.13 255 
22 147 0.11 0.0006 0.001 0004 192 0.045 0.77 0.23 7.9 0.995 0.00001 0.006 0.014 0.11 2.32 
23 154 0.11 0.0006 0.000 0004 179 0.042 073 0.23 73 0.926 0.00001 0.006 0.013 0.10 224 
24 162 0.10 0.0006 0.000 0004 165 0.038 0.69 0.22 6.8 0.859 0.00001 0.005 0.012 0.09 2.16 
25 168 0.10 0.0006 0.000 0004 160 0.036 0.68 0.23 6.6 0.833 0.00001 0.005 0.012 0.09 2.18 
26 175 0.10 0.0006 0.000 0004 146 0033 063 0.22 6.0 0.757 0.00001 0.004 0.010 0.08 2.06 
27 182 0.10 0.0007 0.000 0004 142 0.031 062 0.23 5.8 0.736 0.00001 0.004 0.010 0.07 2.10 
28 189 0.10 0.0007 0.000 0.004 142 0.031 0.64 0.25 5.8 0.738 0.00001 0.004 0.010 0.07 2.19 
29 196 0.11 0.0008 0.000 0.005 151 0032 070 0.28 6.1 0.788 0.00001 0.004 0.010 0.07 2.44 
30 203 0.14 0.0009 0.000 0.005 15.1 0.031 071 0.30 6.1 0.789 0.00001 0.004 0.010 0.07 264 
31 210 0.12 0.0010 0.001 0005 159 0032 0.76 0.33 6.4 0.830 0.00001 0.004 0.011 0.07 277 
32 218 0.12 0.0010 0.001 0006 158 0032 077 0.35 6.4 0.825 0.00001 0.004 0.010 0.07 287 
33 224 0.13 0.0011 0.001 0006 157 0.031 0.79 0.36 6.3 0.823 0.00001 0.004 0.010 0.07 297 
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Appendix 4.9 Table 7 

Oxidation and Neutralization Rates 

Lower Mole Lake High-Sulfur Waste Rock Composite 

Test: Leached under wet/dry alternating cycles 

Water Sample: Bottom seepage 

cee OMIPATIONG ne fF OLES SereacteD—  LmoueRAMO. | LL NeuTRAUiaatiGn 
A Cunmiatie Sultur Sulfate Sule a bial Feu Ne NB yp 
CYCLE | DAYS: | Sulfate Flue Depletion Prod Rate” | tiamaling) mmole) (mola) f 18O4E | Depletion Depletion Hate Ganaumed 
hr a nm nny og 

1 0 144 0.12 1.501 0.309 0.593 0.60 90 0.4 
2 8 296 0.24 132.7 1.580 0.773 1.988 1.75 366 241.6 1.7 
3 16 387 0.31 106.5 0.955 0.370 0.752 1.18 479 169.9 2.3 
4 23 584 0.47 134.0 2.050 0.659 0.983 0.80 643 168.1 3.1 
5 28 683 0.55 134.7 1.028 0.334 0.402 0.72 716 156.5 3.4 

«6 35 798 0.64 130.7 1.194 0.482 0.471 0.80 812 144.3 3.9 
7 42 874 070 119.0 0.796 0.334 0.292 0.79 874 104.6 42 
8 49 1001 0.80 130.2 1.326 0.582 0.443 0.77 977 105.7 47 
g 57 1058 085 976 0.595 0.294 0.204 0.84 1027 79.0 4.9 
10 64 1098 0 88 806 0 408 0.204 0141 0.85 1061 67.0 5.1 
11 71 1160 0.93 705 0.650 0.330 0.227 0.86 1117 59.3 5.3 
12 77 1226 0.98 70.3 0.683 0.350 0.241 0.87 1176 60.3 5.6 
13 85 1281 1.03 54.5 0.583 0.302 0.207 0.87 1227 48.6 5.8 
14 91 1341 1.08 58.2 0.620 0.324 0.222 0.88 1281 52.5 6.1 
15 98 1408 1.13 64.0 0.700 0.369 0.252 0.89 1344 58.2 6.4 
16 105 1417 1.14 52.8 0.088 0.047. 0.032 0.89 1351 48.3 6.4 
17 112 1567 1.26 68.3 1.565 0.838 0.571 0.90 1492 63.3 7.1 
18 119 1666 1.34 79.1 1.030 0.552 0.376 0.90 1585 73.8 7.5 
19 126 1748 1.40 81.4 0.858 0.461 0.313 0.90 1662 76.2 7.9 
20 133 1832 1.47 84.8 0.877 0.472 0.320 0.90 1742 79.6 8.3 
21 140 1914 1.54 99.4 0.849 0.458 0.310 0.90 1818 93.4 8.7 
22 147 1995 1.60 85.7 0.849 0.458 0.310 0.90 1895 80.6 9.0 
23 154 2063 1.66 79.5 0.708 0.383 0.258 0.91 1959 748 9.3 
24 162 2127 1.71 73.6 0.658 0.357 0.240 0.91 2019 69.3 9.6 
25 168 2188 176 712 0.643 0.349 0.234 0.91 2077 67.1 9.9 
26 175 2236 1.80 645 0.503 0.274 0.183 0.91 2123 60.9 10.1 
27 182 2308 1.85 62.6 0.748 0.408 0.273 0.91 2191 59.2 10.4 
28 189 2376 1.91 62.5 0.703 0.384 0.256 0.91 2255 59.2 10.7 
29 196 2450 1.97 66.5 0.771 0.422 0.281 0.91 2325 63.1 11.1 
30 203 2520 2.02 66.4 0.733 0.403 0.267 0.91 2392 63.0 11.4 
31 210 2585 2.08 69.7 0.675 0.372 0.246 0.92 2454 66.2 11.7 
32 218 2663 214 69.0 0.817 0.451 0.298 0.92 2529 65.7 12.0 
33 224 2719 2.18 68.6 0.578 0.320 0.211 0.92 2582 65.4 12.3 

* Rates of sulfate production and NP depletion are 5-week moving averages 

710) Compiled by: RWL 
MLD2\93C049\GBAPP\8882\10000 Checked by: JET



Appendix 4.10 

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

MLD2\93C049\GBAPP\8765\10000 7]



Appendix 4.10 Table 1 

Sample Characterization 

Fine Tailings - Leached under saturated conditions followed by wet/dry 

cycles 

Metals Analysis ff  {PPM) fp emo) AGA Results fl 
Aluminum Al 48800 1.40 Paste pH 6.5 

Antimony Sb 64 <0.1 S (Total) (%) 30.7 

Arsenic As 2300 <0.1 SO4 (%) 500 

Barium Ba 60 0.0196 S (sulfide) (%) 27.0 

Beryllium Be <50} <0.0006 AP (kg CaCO3/tonne) 959 

Bismuth Bi 20 <0.1 NP (kg CaCO3/tonne) 30 

Cadmium Cd 40 <0.0002 CO2 (%) 1.53 

Calcium Ca 8600 299 CO3 NP (kg CaCO3/tonne) 34.7 

Carbon C 5800 NA Net NP (kg CaCO3/tonne) -929 

Chromium Cr 210 0.056; | NP/AP 0.03 

Cobalt Co 55 0.041 

Copper Cu 1400 0.063 

Gallium Ga 21 NA 

lron Fe 177000 0.41 

Lead Pb 6300 0.270 
Lithium Li NA NA 

Magnesium Mg 20500 0.15 

Manganese Mn 670 0.0046 

Mercury Hg 1.0 NA 

Molybdenum Mo <20 <0.04 

Nickel Ni 40 0.006 

Phosphorus P NA NA 

Potassium K 13100 10.3 

Selenium Se 30 0.287 

Silicon Si 180000 NA 

Silver Ag 29.4 0.003 

Sodium Na 2/700 30 

Strontium Sr NA NA 

Thallium TI 20 <0.003 

Tin Sn 28 <0.1 

Titanium Ti 1700 <0.003 

Tungsten W NA NA 

Vanadium V NA NA 

Zinc 2n 11200 0.445 

Sulfate SO4 500 1200|* 

Sulfur S 176000 NA 

* concentration estimated 
Note: NA = Not Analyzed 

Compiled by: RWL 

MLD2\93C049\GBAPP\8883\10000 72 Checked by: JET



Appendix 4.10 Table 2 

Parameters Measured Weekly 

Fine Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

TT ULULlLmLmUmUmUmUmUmUmCCOOCO~it—ts~sw~s~—~—~—i‘“COCOOCOCOCSCSCSCO ee 

Oe ee 

Siiz:ls ¢ 3: 2 2) 18-Jan 4.500 7.5 1920 52 3640 781 

21-Feb 3 125 5.200 7.3 2040 26 3443 1764 
28-Feb 4 132 4.420 7.2 1480 20 3246 2553 

7-Mar 5 139 3.360 7.5 1450 20 3049 3116 

13-Mar 6 145 5.050 48 939 3 2853 3907 

21-Mar 7 153 3.320 6.3 1340 <5 2656 4392 

28-Mar 8 160 3.780 5.9 1350 <5 2459 4902 

4-Apr 9 167 3.720 6.0 1240 <5 2262 5365 

11-Apr 10 174 7.610 9.0 1350 <5 2065 6228 

18-Apr 11 181 3.450 4.3 1090 27 1868 6582 

25-Apr 12 188 3.380 4.1 1140 33 1671 6893 

2-May 13 195 3.600 4.1 1220 27 1474 7184 

10-May 14 203 3.900 4.0 1070 30 1278 7458 

17-May 15 210 3.900 4.0 1070 22 1081 7689 

23-May 16 216 3.600 4.0 1060 35 884 1864 

31-May 17 224 3.780 4.0 1040 47 687 8007 

6-Jun 18 230 3.840 4.0 1030 23 490 8110 

12-Jun 19 236 5.100 5.7 814 
20-Jun 20 244 2.980 4.1 929 21 

2/-Jun 21 251 4.240 4.0 879 20 

5-Jul 22 299 4.580 4.1 1100 28 

11-Jul 23 265 2.900 4.4 922 19 

17-Jul 24 271 0.000 

20-Jul 25 279 4.960 4.0 1080 12 

1-Aug 26 286 2.220 3.5 780 15 

8-Aug 2/ 293 3.590 3.7 1080 15 

15-Aug 28 300 4.140 3.9 1110 <10 

22-Aug 29 307 3.350 4.6 1060 <10 

31-Aug 30 316 4.280 5.7 938 <5 

6-Sep 31 322 4.360 6.9 952 8 

12-Sep 32 328 2.710 6.8 952 12 

19-Sep 33 335 4.540 6.8 923 12 

26-Sep 34 342 2.820 6.9 933 15 

3-Oct 35 349 4.820 6.8 793 35 

10-Oct 36 356 2.980 6.9 813 18 

17-Oct 37 363 2.980 6.9 7147 

24-Oct 38 370 4.300 6.7 688 

31-Oct 39 377 3.100 6.8 717 

7-Nov 40 384 3.480 6.8 606 

* saturated conditions ** Measured values of sulfate shown in bold 

Compiled by: RWL 
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Appendix 4.10 Table 3 

Leachate Analysis 

Fine Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

RS GMAT ANALYSIS (QML ME 

SGYCUEY DAYS: = perine Besar Baum Cackeiam: Calcium’ Chroma) Cobal’ Copper. kon dam: Magnes Mangeness Rotersien: Selesmn: Spaiomn: Zine! 

[els Sei 2 SS ee ee 0.45 0.04 0.21 < 0.006 340 0.026 0.03 0.26 2.80 0.26 24.0 . 1.2 8.8 0.038 63.0 0.80 

3 125 0.43 0.038 0.20 0.006 328 0.020 0.03 0.25 2.68 0.26 22.7 1.3 8.4 0.036 50.0 0.98 

4 132 0.41 0.036 0.19 0.005 315 0.020 0.03 0.23 2.57 0.24 21.4 1.4 8.1 0.034 47.0 1.15 

5 139 0.39 0.035 0.18 0.006 303 0.020 0.03 0.22 2.45 0.23 20.1 1.5 7.7 0.033 44.0 1.33 

6 145 0.37 0.033 0.16 0.006 290 0.020 0.03 0.21 2.34 0.23 18.8 1.6 7.4 0.031 41.0 1.50 

7 153 0.35 0.032 0.15 0.006 278 0.020 0.03 0.19 2.22 0.22 17.4 1.7 7.0 0.029 37.9 1.68 

8 160 0.33 0.030 0.14 0.006 265 0.020 0.03 0.18 2.10 0.21 16.1 1.8 6.7 0.027 34.9 1.85 

9 167 0.31 0.029 0.13 0.006 253 0.020 0.03 0.17 1.99 0.20 14.8 1.9 6.3 0.025 31.9 2.03 

10 174 0.29 0.027 0.12 0.007 240 0.005 0.03 0.16 1.87 0.19 13.5 2.1 6.0 0.024 28.9 2.20 

1 181 0.26 0.026 0.11 0.007 228 0.005 0.03 0.14 1.75 0.18 12.2 2.2 5.6 0.022 25.9 2.38 

12 188 0.24 0.024 0.10 0.007 215 0.005 0.03 0.13 1.64 0.17 10.9 23 5.2 0.020 22.9 2.55 

13 195 0.22 0.023 0.08 0.007 203 0.005 0.03 0.11 1.52 0.16 9.6 2.4 49 0.018 19.9 2.73 

14 203 0.20 0.021 0.07 0.007 190 0.005 0.03 0.10 1.41 0.16 83 2.5 45 0.016 16.9 2.90 

15 210 0.18 0.020 0.06 0.007 178 0.005 0.03 0.09 1.29 0.15 6.9 2.6 4.2 0.014 13.8 3.08 

16 216 0 16 0.018 0.05 0.008 165 0.005 0.03 0.07 117 0.14 5.6 27 3.8 0.013 10.8 3.25 

17 224 0.14 0.017 0.04 0.008 153 0.005 0.03 0.06 1.06 0.13 43 2.8 3.5 0.011 7.8 3.43 

18 230 0.12 0.015 0.03 0.008 140 0.010 0.03 0.05 0.94 0.12 3.0 2.9 3.1 0.009 4.8 3.60 

19 236 
20 244 
21 251 
22 259 
23 265 

* saturated conditions 

74 Compiled by. RWL 
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Appendix 4.10 Table 4 

Cumulative Mass Flux 

Fine Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

eT  EMULATIVEMASS PLUXImgMg sample) 

UYGEE [DAVE SAL As Ba oth Gal Cur Go ie Re ERM MK Sec eso Na eta 

Pf SER EERE SSE Tee 91 -0.48 -0.018 0.11 0.003 3.0 0.102 -0.01 0.05 1.18 0.03 12.3 0.5 -0.91 0.12 12.4 0.19 

3 125 0.357 -0.008 0.163 0.004 97 0.108 0.002 0.123 1.95 0.10 18.8 0.9 1.50 0.114 26.6 0.5 

4 132 0.258 0.001 0.209 0.005 173 0.113 0.009 0.180 2.57 0.16 24.0 1.2 3.46 0.105 38.1 0.8 

5 139 -0.186 0.008 0.241 0.006 229 0.117 0.015 0.221 3.02 0.20 27.7 1.5 4.89 -0.099 46.2 1.0 

6 145 -0.084 0.017 0.287 0.008 309 0.122 0.023 0.278 3.67 0.26 32.9 1.9 6.94 -0.091 57.5 1.4 

7 153 -0.021 0.022 0.315 0.009 360 0.126 0.029 0.313 4.08 0.30 36.0 2.3 8.22 -0.085 64.5 1.7 

8 160 0.047 0.029 0.344 0.010 415 0.130 0.035 0.350 4.51 0.35 39.4 2.6 9.60 -0.080 71.7 2.1 

9 167 0.109 0.034 0.371 0.012 467 0.134 0.041 0.384 4.92 0.39 42.4 3.0 10.89 -0.075 78.2 2.5 

10 174 0.229 0.046 0.421 0.014 567 0.136 0.053 0.448 5.70 0.47 48.1 3.9 13.38 -0.065 90.3 3.4 

1 181 0.279 0.051 0441 0.016 610 0.137. 0.059 0.475 6.03 0.50 50.4 4.3 14.44 -0.061 95.2 3.9 

12 188 0324 0.055 0.459 0.017 650 0.138 0.064 0.498 6.34 0.53 52.4 4.7 15.41 0.057 99.5 4.4 

13 195 0.368 0.060 0.476 0.018 690 0.139 0.070 0.521 6.64 0.56 54.3 5.2 16.37 -0.053 103.4 4.9 

14 203 0411 0.064 0491 0.020 731 0140 0076 0.542 6.94 0.60 56.1 5.7 17.34 -0.050 107.0 55 

15 210 0450 0.068 0505 0.022 769 0.141 0.082 0.560 7.22 0.63 57.5 6.3 18.24 -0.047 110.0 6.2 

16 216 0.482 0.072 0515 0.023 801 0.142 0.088 0.575 7.45 0.66 58.7 6.8 18.99 -0044 112.1 6.8 

17 224 0.512 0.075 0523 0.025 833 0.143 0.094 0.587 7.67 0.68 59.6 7.4 19.71 0.042 113.7 7.5 

18 230 0.537 0.078 0.529 0.026 863 0.145 0.100 0.597 7.87 0.71 60.2 8.0 20.36 -0.040 114.7 8.3 

19 236 
20 244 
21 251 
22 259 

23 265 

* saturated conditions 
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Appendix 4.10 Table 5 

Cumulative Metal Extractions 

Fine Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

pa Pe UMULATIVE METAL EXTRACTIONS (he 
pS ES alaemlagaens Regen Basten Cadman: Caleluent: Ghroniun: 9 SCobe8 22 teppier 2 Sito 0 Shea: Magneiiuen: Manganese: Potassiun Selon: Sodan: ines 
ONCLE | DANS [OAR uu AS Ba Od Ga Oe Ren eRe SPR NG eM EK Se Naa 

SIEGE ie oie ie ie ie oe is ee ie ig ie 91 0.0010 -0.001 0.178 0.007 0.0 0.049 -0.012 0.004 0.001 0.000 0.060 0.07 0.007 -0413 0.458 0.002 
3 125 0.001 0.000 0.272 0.010 1.1 0.051 0.004 0.009 0.001 0.002 0.092 0.13 0.011 -0.378 0.987 0.004 
4 132 0.001 0.000 0.348 0.014 2.0 0.054 0017 0.013 0.001 0.003 0.117 0.18 0.026 -0351 1.409 0.007 
5 139 0.000 0.000 0.402 0.016 2.7 0.056 0027 0.016 0.002 0.003 0.135 0.22 0.037 -0.331 1.710 0.009 
6 145 0.000 0.001 0.478 0.020 3.6 0.058 0.042 0.020 0.002 0004 10.160 0.29 0.053 -0302 2.131 0.013 
7 153 0.000 0.001 0525 0.023 4.2 0.0660 0052 0.022 0.002 0005 0.176 0.34 0.063 -0.285 2387 0.015 
8 160 0.000 0.001 0574 0.026 48 0.062 0063 0.025 0003 0.005 0.192 0.39 0.073 +0266 2656 0.019 
9 167 0.000 0.001 0618 0.029 5.4 0.064 0074 0027 40003 0006 £0207 0.45 0.083 -0.249 2.897 0.022 
10 174 0.000 0002 0.701 0.036 6.6 0.065 0097 0.032 0003 0007 0.234 0.58 0.102 -0216 3345 0.031 
11 181 0.001 0.002 0735 0.039 7.1 0.065 0107 0.034 0.003 0008 0.246 0.64 0.110 -0.202 3527 0.035 
12 188 0.001 0002 0765 0.042 7.6 0.066 0117 0036 0004 0.008 0.256 0.70 0.118 0190 3684 0.039 
13 195 0.001 0003 0793 0.046 8.0 0.066 0127 0.037 0.004 0.009 0.265 0.77 0.125 0178 3.830 0.044 
14 203 0.001 0.003 0819 0.050 8.5 0.067 0139 0.039 0.004 0009 0.273 0.85 0.132 -0166 3963 0.049 
15 210 0.001 0.003 0841 0.054 8.9 0.067 0150 0040 0004 0010 0.281 0.94 0.139 0156 4.073 0.055 
16 216 0.001 0.003 0858 0.058 9.3 0.068 0.160 0.041 0.004 0.010 0.286 1.02 0.145 0148 4152 0.061 
17 224 0.001 0.003 0872 0.062 9.7 0.068 0.171 0.042 0.004 0.011 0.291 1.10 0.150 0.140 4.212 0.067 
18 230 0.001 0.003 0.881 0.066 10.0 0.0669 0182 0.043 0.004 0.011 0.294 1.19 0.155 -0.134 4250 0.074 
19 236 
20 244 
21 251 
22 259 
23 265 
24 271 
25 279 
26 286 
27 293 
28 300 
29 307 
30 316 
31 322 
32 328 
33 335 
34 342 
35 349 
36 356 
37 363 
38 370 

* saturated conditions 

Compiled by: RWL 
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Appendix 4.10 Table 6 

Metal Extraction Rates 

Fine Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

pe METAL EXTRACTION-RATES {m@hgiwk) «Cycle Moving Average ee 

CYCLES DAVE CAR AR Ba Gd Ca Or ea eu Re PB Mg MR Ser NB Bice 

S| 8 | su oc ou oon 209 ans son 000 012 ooo 118 008 ao on 14 or 
3 125 -0.011 0.000 0.011 0.000 10.52 -0.0002 0.001 0.012 0.14 0.007 1.26 0.07 0.21 -0.005 2.03 0.04 

4 132 -0.001 0.000 0.014 0.000 16.60 0.0003 0.001 0.016 0.18 0.012 1.62 0.09 0.37 -0.004 2.89 0.06 

5 139 0.005 0.001 0.015 0.000 19.91 0.0006 0.002 0.018 0.21 0.014 1.79 0.11 0.46 -0.003 3.33 0.08 

6 145 0.013 0.002 0.018 0.001 24.89 0.0010 0.002 0.022 0.24 0.018 2.08 0.14 0.59 -0.002 4.00 0.10 

7 153 0.052 0005 0024 0001 4031 0.0026 0004 0.029 0.33 0.031 2.68 0.20 1.03 0.004 5.88 0.17 
8 160 0.081 0.007 0.036 0.001 63.69 0.0044 0.007 0.045 0.51 0.049 4.13 0.35 1.62 0.007 9.01 0.33 

9 167 0.073 0.007 0.032 0001 5872 0.0042 0006 0.041 0.47 0.046 3.69 0.37 1.49 0.006 8.04 0.35 
10 174 0.083 0008 0036 0002 £6762 0.0039 0.008 0.046 0.54 0.053 4.08 0.48 1.70 0.007 8.83 0.49 
11 181 0.071 0007 0030 0001 5848 00029 0007 0.038 0.46 0.046 3.41 0.46 1.46 0.006 7.33 0.48 
12 188 0.0669 0.007 0.029 0002 5801 0.0024 0.007 0.037 0.45 0.046 3.27 0.49 1.44 0.006 7.00 0.53 
13 195 0.064 0.006 0.026 0.002 55.01 0.0018 0.007 0.034 0.43 0.044 2.98 0.51 1.36 0.005 6.34 0.56 

14 203 0.059 0.006 0023 0002 £5137 0.0012 0.007 0.031 0.39 0.041 2.65 0.52 1.26 0.005 5.60 0.58 
15 210 0.043 0.004 0.016 0.001 39.25 0.0010 0006 0.022 0.29 0.032 1.84 0.46 0.95 0.003 3.82 0.53 
16 216 0.041 0.004 0.015 0.001 38.27 0.0010 0.006 0.020 0.28 0.031 1.66 0.50 0.91 0.003 3.38 0.59 

17 224 0.036 0.004 0.012 0.001 35.61 0.0010 0.006 0.017 0.26 0.029 1.39 0.52 0.84 0.003 2.77 0.62 

18 230 0.034 0.004 0.011 0.002 34.52 0.0013 0.006 0.015 0.25 0.029 1.18 0.56 0.80 0.003 2.27 0.68 

19 236 
20 244 
21 251 

22 259 

23 265 

24 271 

25 279 
26 286 
27 293 
28 300 
29 307 
30 316 
31 322 
32 328 
33 335 

34 342 
35 349 

36 356 

37 363 
38 370 

* saturated conditions 

Compiled by: RWL 
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Appendix 4.10 Table 7 

Oxidation and Neutralization Results 

Fine Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

~Water Sample: Bottom seepage 

TP oxIDATION----- «| = sMOLESEXTRACTEO— | MOLERATIO | ——-NEUTRALZATION-—— 
fe | Ctmuattive Sulfur Sulfate Sulfate, Ca Mf Mae Ma co tumNB NB NP 

CYGLE:| DAYS | Sulfate Flux. Depletion Prod. Rate” | (mmolkg) — (mmolikg).. (rmollig) Fo ISOM) Depletion Depletion Rate Consumed. 
eemares —ttmorone f roe  o 

4** 56 -119 -0.01 -1.24 -0.18 0.26 -0.07 — 8B. 0.0 

2** 91 781 0.08 180.0 9.38 0.25 0.24 0.05 58 9.9 0.2 

3 125 | 1764 0.19 191.1 10.25 2.34 0.27 0.25 319 31.5 1.1 

4 132 2553 0.28 246.1 8.21 1.91 0.21 0.26 531 48.2 1.8 

5 139 3116 0.34 272.8 5.86 1.40 0.15 0.26 686 57.2 2.3 

6 145 3907 0.42 316.7 8.24 2.01 0.21 0.27 909 70.8 3.0 

7 153 4392 0.48 407.7 5.05 1.27 0.13 0.28 1048 111.8 3.5 

8 160 4902 0.53 627.6 5.32 1.38 0.14 0.28 1200 176.2 4.0 

9 167 5365 0.58 562.4 4.82 1.29 0.12 0.29 1341 162.0 45 

10 174 6228 0.68 622.5 8.99 2.51 0.23 0.30 1615 185.8 5.4 

11 181 6582 0.71 520.1 3.69 1.08 0.10 0.32 1733 160.2 5.8 

12 188 6893 0.75 500.2 3.23 1.00 0.08 0.33 1841 158.5 6.1 

13 195 7184 0.78 456.4 3.04 1.00 0.08 0.36 1949 149.8 6.5 

14 203 7458 0.84 407.0 2.85 1.02 0.07 0.38 2058 139.3 6.9 

15 210 7689 0.83 284.2 2.41 0.95 0.06 0.42 2159 105.7 7.2 

16 216 7864 0.85 256.4 1.82 0.82 | 0.05 0.47 2245 102.5 7.5 

17 224 8007 0.87 216.7 1.49 0.79 0.04 0.56 2328 94.7 7.8 

18 230 8110 0.88 185.2 1.08 0.74 0.03 0.71 2404 91.2 8.0 

19 236 

20 244 

21 251 

22 259 

23 265 

* Rates of sulfate production and NP depletion are 5-week moving averages 

** Saturated conditions 

72 Compiled by: RWL 
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Appendix 4.11 | 

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

MLD2\93C049\GBAPP\8765\10000 y



Appendix 4.11 Table 1 | 

Sample Characterization 

Whole Tailings - Leached under saturated conditions followed by wet/dry 

cycles 

oo. iol). ABAResulis 
Aluminum Al 30600 1.40 Paste pH 6.2 

Antimony Sb 68 <0.1 S (Total) (%) 29.7 

Arsenic AS 2500 <0.1 SO4 (%) 1940 

Barium Ba 54 0.0196 S (sulfide) (%) | 27.8 

Beryllium Be <50 <0.0006 AP (kg CaCO3/tonne) 927 

Bismuth Bi <20 <0.1 NP (kg CaCO3/tonne) 27 

Cadmium Cd 28 <0.0002 CO2 (%) 1.39 

Calcium Ca 6800 299 CO3 NP (kg CaCO3/tonne) 31.5 

Carbon Cc 5000 NA Net NP (kg CaCO3/tonne) -900 

Chromium Cr 100 0.056 NP/AP 0.03 

Cobalt Co 69 0.041 

Copper Cu 860 0.063 

Gallium Ga 16 NA 

lron Fe 232000 0.41 

Lithium Li NA NA 

Magnesium Mg 14900 0.15 

Manganese Mn 580 0.0046 

Mercury Hg 1.6 NA 

Molybdenum Mo <20 <0.04 

Nickel Ni 22 0.006 

Phosphorus P NA NA 

Potassium K 7600 10.3 

Selenium Se 35 0.287 

Silicon Si 160000 NA 

Silver Ag 22.2 0.003 

Sodium Na 1600 30 

Strontium Sr NA NA 

Thallium Tl 14 <0.003 

Tin sn 24 <0.1 

Titanium Ti 1400 <0.003 

Tungsten W NA NA 

Vanadium V NA NA 

Zinc Z2n 8100 0.445 

Sulfate SO4 1900 1200)* 

Sulfur S 249000 NA 

* concentration estimated 

Note: NA = Not Analyzed 

Compiled by: RWL 
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Appendix 4.11 Table 2 

Parameters Measured Weekly 

Whole Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

TO es OEATIVE 

ee eee: i 

Fd ae 18-Jan 4.500 7.2 3070 79 1910 193 

21-Feb 3 125 4.320 7.4 3310 40 1819 539 

28-Feb 4 132 4.200 75 2490 62 1728 859 

7-Mar 5 139 3.380 7.7 1820 59 1636 1103 

13-Mar 6 145 4.700 7.4 1440 51 1545 1422 

21-Mar 7 153 3.520 75 1280 50 1454 1648 

28-Mar 8 160 3.520 7.4 1170 46 1363 1859 

4-Apr 9 167 3.440 75 1280 48 1271 2052 

11-Apr 10 174 7.380 7.1 1420 32 1180 2435 

18-Apr 11 181 3.410 7.2 1040 38 1089 2599 

25-Apr 12 188 3.470 7.3 1040 45 998 2751 

2-May 13 195 3.540 7.4 1400 54 906 2893 

10-May 14 203 3.580 7.4 1500 47 815 3021 

17-May 15 210 3.810 7.4 1290 51 724 3143 

23-May 16 216 3.580 7.4 1120 57 633 3243 

31-May 17 224 3.620 7.4 1110 56 541 3329 

6-Jun 18 230 3.800 75 974 53 450 3404 

12-Jun 19 236 4.480 7.1 909 59 

20-Jun 20 244 3.800 7.5 905 46 

27-Jun 21 251 3.780 7.6 900 56 

5-Jul 22 259 3.660 7.7 888 50 

11-Jul 23 265 3.800 76 826 50 

17-Jul 24 271 0.000 

25-Jul 25 279 3.600 7.6 771 49 

1-Aug 26 286 2.940 7.2 876 52 

8-Aug 27 293 3.940 6.9 850 51 

15-Aug 28 300 3.920 7.3 858 50 

22-Aug 29 307 3.870 7.4 777 49 

31-Aug 30 316 3.760 7.4 800 50 

6-Sep 31 322 3.880 7.6 754 48 

12-Sep 32 328 3.810 7.6 698 44 

19-Sep 33 335 3.740 7.3 678 41 

26-Sep 34 342 3.760 7.2 639 40 

3-Oct 35 349 3.760 7.0 649 42 

10-Oct 36 356 3.750 7.2 636 43 

17-Oct 37 363 3.320 7.1 649 

24-Oct 38 370 3.340 6.9 565 

31-Oct 39 377 3.360 6.9 636 

7-Nov 40 384 3.520 6.9 556 

* saturated conditions ** Measured values of sulfate shown in bold 

: 
Compiled by: RWL 
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Appendix 4.11 Table 3 

Leachate Analysis 

Whole Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

ee ee 

HUES SS he se eg BR SR Rg SS NB a aR ES MGS SEMA ONPS I ee eee ete 

Pi | S| oe owe cos ou sso can) ome so mw ato amo tena ay ne ee | 0.63 0.140 0.05 0.44 550 0.020 0.72 2.90 26.00 4.10 430.0 63.0 0.450 44.0 0.860 220.0 32.0 

3 125 0.59 0.132 0.05 0.41 525 0.020 0.68 2.72 24.38 3.85 405.5 59.3 . 0.423 41.4 0.808 206.5 30.2 

4 132 0.56 0.124 0.05 0.39 500 0.020 0.63 2.54 22.76 3.59 381.0 55.5 0.396 38.8 0.756 193.1 28.5 

5 139 0.52 0.115 0.05 0.36 475 0.020 0.59 2.36 21.14 3.34 356.5 51.8 0.369 36.1 0.704 179.6 26.7 

6 145 0.48 0.107 0.04 0.33 450 0.020 0.54 2.18 19.52 3.09 332.0 48.1 0.343 33.5 0.652 166.2 25.0 

7 153 0.44 0.099 0.04 0.31 425 0.020 0.50 2.00 17.90 2.84 307.5 44.3 0.316 30.9 0.600 152.7 23.2 

8 160 0.41 0.091 0.04 0.28 400 0.020 0.45 1.81 16.27 2.58 283.0 40.6 0.289 28.3 0.548 139.3 21.4 

9 167 0.37 0.083 0.04 0.25 375 0.020 0.41 1.63 14.65 2.33 258.5 36.8 0.262 25.6 0.496 125.8 19.7 

10 174 0.33 0.075 0.04 0.23 350 < 0.005 0.37 1.45 13.03 2.08 234.0 33.1 0.235 23.0 0.445 412.4 17.9 

41 181 0.29 0.066 0.03 0.20 325 0.005 0.32 1.27 11.41 1.82 209.5 29.4 0.208 20.4 0.393 98.9 16.1 

12 188 0.26 0.058 0.03 0.17 300 0.005 0.28 1.09 9.79 1.57 185.0 25.6 0.181 17.8 0.341 85.4 14.4 

13 195 0.22 0.050 0.03 0.14 275 0.005 0.23 0.91 8.17 1.32 160.5 21.9 0.154 15.1 0.289 72.0 12.6 

14 203 0.18 0.042 0.03 0.12 250 0.005 0.19 0.73 6.55 1.06 136.0 18.2 0.128 12.5 0.237 58.5 10.9 

15 210 0.14 0.034 0.03 0.09 225 0.005 0.14 0.55 4.93 0.81 111.5 14.4 0.101 9.9 0.185 45.1 9.1 

16 216 0.11 0.025 0.02 0.06 200 0.005 0.10 0.37 3.31 0.56 87.0 10.7 0.074 7.3 0.133 31.6 7.3 

17 224 0.07 0.017 0.02 0.04 175 0.005 0.06 0.19 1.69 0.31 62.5 6.9 0.047 4.6 0.081 18.2 5.6 

18 230 < 0.03 0.009 0.02 0.01 150 < 0.005 0.01 0.01 0.07 0.05 38.0 3.2 < 0.020 2.0 0.029 4.70 3.8 

19 236 

20 244 

21 251 

22 259 
23 265 

24 271 

25 2/79 

26 286 

27 293 

* saturated conditions ** Measured values shown in bold 

89 Compiled by. RWL 
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Appendix 4.11 Table 4 

Cumulative Mass Flux 

Whole Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

SS Bs CUMULATIVE MASS FLUM{mofkgeample) 0° 

ONCLE  SOAYS: © CN Be ed ea ee eo a Fe Peg MR ee 

Sif S Se RSS ESE eS eee Se 
-0.33 0.005 0.01 0.091 769 0.014 0.15 0.56 §.45 0.94 99.4 146 0.10 6.58 0.09 40.5 10.83 

3 125 -0.22 0.030 0.02 0.169 177 -0.010 0.28 1.07 10.09 1.68 176.6 25.9 0.18 14.45 0.24 79.8 16.6 

4 132 0.12 0.053 0.03 0.241 269 -0.006 0.40 1.54 14.30 2.34 247.1 36.1 0.26 21.62 0.38 115.5 21.9 

5 139 -0.04 0.071 0.04 0.294 340 -~0.003 0.48 1.89 17.44 2.84 300.2 43.8 0.31 27.00 0.49 142.3 25.8 

6 145 0.06 0.093 0.05 0.363 433 0.001 0.60 2.34 21.48 3.48 368.9 53.8 0.38 33.93 0.62 176.7 31.0 

7 153 0.13 0.108 0.06 0.410 499 0.004 0.67 2.65 24.26 3.92 416.6 60.7 0.43 38.72 0.72 200.4 34.6 

8 160 0.19 0.122 0.06 0.454 561 0.007 0.74 2.93 26.78 4.32 460.5 67.0 0.48 43.10 0.80 222.0 37.9 

9 167 0.25 0.135 0.07 0.492 618 0.010 0.81 3.18 29.00 467 499 6 72.5 0.52 46.99 0.88 241.0 40.9 

10 174 0.35 0.159 0.08 0.565 732 0.012 0.93 3.65 33.24 §.35 575.7 83.3 0.59 54.46 1.02 277.6 46.7 

11 181 0.40 0.169 0.08 0.595 781 0.012 0.97 3.85 34.96 5.62 607.2 87.7 0.62 57.52 1.08 292.4 49.1 

12 188 0.44 0.178 0.09 0.621 826 0.013 1.02 4.01 36.45 5 86 635.5 91.6 0.65 60.24 1.13 305.5 51.3 

13 195 0.47 0 186 0.09 0.643 869 0.014 105 4.15 37.73 6.07 660.5 95.0 0.68 62.60 1.18 316.7 §3.3 

14 203 0.50 0.192 0.10 0.662 909 0.015 1.08 4.27 38.76 6.23 681.9 97.9 0.70 64.57 1.21 325.9 §5.0 

15 210 0.52 0.198 0.10 0.677 946 0.016 1.11 4.36 39.59 6.37 700.7 100.3 0.71 66.23 1.25 333.5 56.5 

16 216 0.54 0.202 0.11 0.687 978 0.016 1.12 4.42 40.11 6.46 714.4 102.0 0.72 67.37 1.27 338.5 57.7 

17 224 0.55 0.205 0.11 0.693 1006 0.017 1.13 4.45 40.38 6.51 724.4 103.1 0.73 68.11 1.28 341.4 58.6 

18 230 0.56 0.206 0.11 0.695 1031 0.018 1.13 4.45 40.39 6.52 730.7 103.7 0.74 68.44 1.28 342.2 59.2 

19 236 

20 244 

21 251 

22 259 

23 265 

24 271 

25 279 

26 286 

27 293 

* saturated conditions 
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Appendix 4.11 Table 5 

Cumulative Metals Extraction 

Whole Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample. Bottom seepage 

CEES SS eS ee TE CRUMULATIVEMETALEXTRACTIONS (4) 

ree eee ee 
ee ee re eee ee 

ONCLE SE BAYS me ee a me a Ke eR 

SEIS@Se SiS Seessehe Se ues 
-0.0011 0.000 0.027 0.324 1.1 -0.014 0.219 0.065 0.002 0.022 0.667 2.51 0.47 0.087 0.257 2.53 0.134 

3 125 -0.001 0.001 0.045 0.604 2.6 -0.010 0.405 0.125 0.004 0.039 1.185 4.46 0.84 0.190 0.697 4.99 0.205 

4 132 0.000 0.002 0.061 0.860 40 -0.006 0.574 0.179 0.006 0.054 1.658 6.23 1.17 0.284 1.096 7.22 0.270 

5 139 0.000 0.003 0.074 1.051 5.0 -0.003 0.701 0.220 0.008 0.066 2.015 7.56 1.42 0.355 1.396 8.89 0.319 

6 145 0.000 0.004 0.091 1.297 6.4 0.001 0.864 0.273 0.009 0.081 2.476 9.28 1.74 0.447 1.782 11.04 0.383 

7 153 9.000 0.004 0.103 1.466 7.3 0.004 0.976 0.309 0.010 0.091 2.796 10.46 1.96 0.510 2.048 12.52 0.427 

8 160 0.001 0.005 0.114 1.620 8.3 0.007 1.078 0.341 0.012 0.100 3.090 11.54 2.17 0.567 2.291 13.87 0.468 

9 167 0.001 0.005 0.125 1.757 9.4 0.010 1.168 0.370 0.013 0.109 3.353 12.51 2.35 0.618 2.506 15.06 0.505 

10 174 0.001 0.006 0.146 2.018 10.8 0.012 1.341 0.425 0.014 0.124 3.864 14.36 2.70 0.717 2.919 17.35 0.577 

11 181 0.001 0.007 0.156 2.124 11.5 0.012 1.411 0.447 0.015 0.131 4.075 15.12 2.84 0.757 3.087 18.28 0.607 

12 188 0.001 0.007 0.165 2.218 12.2 0.013 1.472 0.467 0.016 0.136 4.265 15.80 2.96 0.793 3.236 19.09 0.634 

13 195 0.002 0.007 0.174 2.298 12.8 0.014 1.525 0.483 0.016 0.141 4.433 16.39 3.07 0.824 3.365 19.79 0.658 

14 203 0.002 0.008 0.182 2.364 13.4 0.015 1.568 0.496 0.017 0.145 4577 16.88 3.17 0.850 3.471 20.37 0.679 

16 210 0.002 0.008 0.190 2.419 13.9 0.016 1.604 0.507 0.017 0.148 4.702 17.30 3.24 0.871 3.560 20.84 0.698 

16 216 0.002 0.008 0.197 2.454 14.4 0.016 1.627 0.514 0.017 0.150 4.795 17.59 3.29 0.886 3.620 21.16 0.712 

17 224 0.002 0.008 0.203 2.475 148 0.017 1.640 0.517 0.017 0.151 4.861 17.78 3.33 0.896 3.657 21.34 0.723 

18 230 0.002 0.008 0.210 2.481 15.2 0.018 1.642 0.517 0.017 0.152 4.904 17.87 3.34 0.901 3.670 21.39 0.731 

19 236 

20 244 
/ 

21 251 

22 259 
. 

23 265 
24 271 

25 279 

26 286 

2? 293 

* saturated conditions 

8 4 
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Appendix 4.11 Table 6 

Metal Extraction Rates 

Whole Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

eee ee ee Te METAL-EXTRACTION RATES (mglkgiwk) 5 Cycle Moving Average 
2 ABB yomninoen: So Alrwenie: Basen Cadrreurrc - Caleionn: JS Gheomam Cobalt Copper ian Lead Magnesun ‘Manganese Nelel Putaewen Satenuin  Sodume: Zine 

SOYORE HE Spays [GAR SAS Ba ed a er Ge Gg reco B eS PRES ee ee ee 

PL [cor omg con _ooy om som oon ont so) os got 240 oom tao sh 2° -0.031 0.002 0.001 0017 995 -0.0014 0.027  O112 101 0.152 17.04 2.50 0.018 134 0.023 7.53 1.2611 

3 125. | 0004. 0.003. 0.002. 0.017. «+1518 -0.0003 0027 0110 099 0.151 16.47 2.41 0.017 1.48 0.027 7.81 1.22 

4 132 0.006 0.005 0.002 0.022 2231 0.0000 0035 0143 128 0199 21.45 3.14 0.022 200 0.038 1038 1.59 

5 139 0.012 0.006 0.003 0025 2639 0.0003 0039 0.160 144 0.224 24.12 3.52 0.025 2.29 0043 11.76 1.79 

6 145 0.019 0.007 0.003 0.028 3194 0.0006 0046 0185 166 0.259 27.90 4.07 0.029 268 0.051 1367 2.08 

7 153 0.052 0.012 0.005 0.036 47.67 0.0020 0059 0237) 212 0.336 35.81 5.20 0.037 363 0.071 1805 2.68 

8 160 0.082 0.018 0.008 0.057 7687 0.0034 0093 0372 334 0.528 56.78 8.22 0.059 573 0.112 2843 4.27 

9 167 0.073 0.016 0.007 0.050 69.73 0.0033 0.082 0328 294 0466 50.51 7.28 0.052 5.07 0.099 25.10 3.81 

10 174 0.079 0.018 0.008 0.054 7834 0.0030 0.088 03652 3.16 0502 55.11 7.89 0.056 549 0.107 27.05 4.18 

11 181 0.066 0.015 0.007 0.045 67.54 0.0023 0073 0.292 262 0417 46.33 6.60 0.047 459 0.089 2250 3.3 

12 188 0.062 0.014 0.007 0042 6646 0.0019 0068 0272 244 0389 43.78 6.19 0.044 430 0.083 2102 3.35 

13 195 0056 0.013 0.006 0.038 6164 0.0014 0.062 0.244 219 0350 40.01 5.62 0.040 390 0.075 1895 3.08 

14 203 0.049 0.011 0.006 0.033 5654 0.0009 0054 0.211 190 0.304 35.45 4.93 0.035 342 0.066 1651 2.75 

15 210 0033 0.008 0005 0022 4176 0.0008 0035 0137 123 0.199 24.29 3.31 0.023 229 0.044 1088 1.91 

16 216 0028 0007 0004 0018 3950 00008 0030 0116 103 0.168 21.44 2.86 0.020 197 0037 9.21 1.71 

17 224 0.022 0.005 0.004 0014 3491 00008 0022 0.08 076 0.126 17.28 2.23 0.016 153 0029 698 1.41 

18 230 0017 0.004 0004 0010 3235 0.0008 0016 0.059 053 0.090 14.04 1.72 0.012 117 0.021 5.09 1.18 

19 236 
20 244 
21 251 
22 259 
23 265 
24 271 
25 279 
26 286 
27 293 

* saturated conditions 
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Appendix 4.11 Table 7 

Oxidation and Neutralization Results 

Whole Tailings 

Test: Leached under saturated conditions, followed by wet/dry cycle 

Water Sample: Bottom seepage 

TL OXIDATION: | MOLES EXTRACTED | MOLE RATIO | (0  eNEUTRALIBATION- == ce 

oP ganuattive Suture Sulfate [sulfate coe Mg ae at 2 eum NB NB NP 

‘evcte:| pas | Sutfate Flux Depletion Prod. Rate" | (mmolxg) (mmole) Immoley) | [S04] "Depletion Depletion Rate Consumed: 

fF emorkg )tempon eo cqngtkgy emp iagiwi OR 

2** 91 193 0.02 28.1 1.47 1.24 3.51 3.24 601 95.0 2.2 

3 125 539 0.06 49.4 3.61 2.50 3.18 1.57 1169 105.8 4.3 

4 132 859 0.10 74.3 3.33 2.31 2.90 1.57 1690 144.0 6.3 

5 139 1103 0.12 88.6 2.54 1.77 2.18 1.56 2085 165.2 7.7 

6 145 1422 0.16 107.8 3.33 2.33 2.83 1.55 2601 194.7 9.6 

7 153 1648 0.18 164.2 2.35 1.65 1.96 1.54 2962 266.5 11.0 

8 160 1859 0.21 264.0 2.20 1.55 1.81 1.53 3298 425.8 12.2 

g 167 2052 0.23 238.6 2.01 1.42 1.61 1.51 3601 382.2 13.3 

10 174 2435 0.27 266.6 4.00 2.84 3.13 1.50 4199 422.7 15.6 

11 181 2599 0.29 228.8 1.70 1.22 1.30 1.48 4450 359.5 16.5 

12 188 2751 0.31 220.7 1.59 1.15 1.16 1.45 4681 343.8 17.3 

13 195 2893 0.32 206.7 1.47 1.07 1.03 1.43 4891 318.7 18.1 

14 203 3021 0.34 188.5 1.34 0.99 0.88 1.40 5078 287.2 18.8 

15 210 3143 0.35 137.5 1.27 0.94 0.77 1.35 5250 204.4 19.4 

16 216 3243 0.36 128.7 1.04 0.79 0.56 1.30 5385 187.0 19.9 

17 224 3329 0.37 112.3 0.90 0.70 0.41 1.23 5496 158.4 20.4 

18 230 3404 0.38 102.3 0.78 0.63 0.26 1.13 §585 138.7 20.7 

19 236 
20 244 
21 251 
22 259 
23 265 

24 271 
25 279 
26 286 
27 293 

* Rates of sulfate production and NP depletion are 5-week moving averages 

** Saturated conditions 

Compiled by: RWL 
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Appendix 4.12 

Whole Tailings - Leached Under Alternating Wet/Dry Cycles 

MLD2\93C049\GBAPP\8765\10000 87



Appendix 4.12 Table 1 

Sample Characterization 

Whole Tailings - Leached under alternating wet/dry cycles 

Aluminum Al 30600 Paste pH 6.2 

Antimony Sb 68 S (Total) (%) 29.7 

Arsenic As 2500 S04 (%) 1940 

Barium Ba 54 S (sulfide) (%) 27.8 

Beryllium Be <50 AP (kg CaCO3/tonne) 927 

Bismuth Bi <20 NP (kg CaCO3/tonne) 2/ 

Cadmium Cd 28 CO2 (%) 1.39 

Calcium Ca 6800 CO3 NP (kg CaCO3/tonne) 31.5 

Carbon C 5000 Net NP (kg CaCO3/tonne) -900 

Chromium Cr 100 NP/AP 0.03 

Cobalt Co 69 | 
Copper Cu 860 . 
Gallium Ga 16 

lron Fe 232000 

Lithium Li NA 

Magnesium Mg 14900 

Manganese Mn 580 

Mercury Hg 1.6 

Molybdenum Mo <20 

Nickel Ni 22 

Phosphorus P NA 

Potassium K 7600 

Selenium Se 35 

Silicon Si 160000 

Silver Ag 22.2 

Sodium Na 1600 

Strontium Sr NA 

Thallium TI 14 

Tin Sn 24 

Titanium Ti 1400 

Tungsten W NA 

Vanadium V NA 

Zinc 2n 8100 

Compiled by: RWL 

MLD2\93C049\GBAPP\8885\10000 88 Checked by: JET



Appendix 4.12 Table 2 

Parameters Measured Weekly 

- Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample: Bottom seepage 

ET SR USD SS SOMO ATINEE 

Te ee ee 

25-Oct 1 0 2.120 76 1860 1000 747 53 

2-Nov 2 8 4.510 6.5 1400 380 §64 137 

9-Nov 3 15 4.570 5.5 936 200 252 175 

16-Nov 4 22 4.020 6.2 921 22 386 223 

22-Nov 5 28 4.750 5.9 1160 30 438 292 

29-Nov 6 35 §.220 6.0 1680 46 784 428 

6-Dec 7 42 4.620 7.3 2310 75 1129 601 

13-Dec 8 49 5.570 7.1 2510 82 1475 874 

20-Dec 9 56 4.460 7.6 3150 51 1820 1144 

27-Dec 10 63 4.720 76 2980 100 1715 1413 

3-Jan 11 70 4700 7.3 2600 92 1610 1664 

10-Jan 12 77 4.330 6.8 2260 79 1505 1881 

17-Jan 13 84 3 640 7.2 2230 71 1400 2050 

24-Jan 14 91 2.960 7.2 2000 34 1235 2171 

31-Jan 15 98 3.060 7.0 2070 26 1070 2280 

8-Feb 16 106 3.400 6.7 1790 31 905 2382 

15-Feb 17 113 5.120 7.0 1600 20 740 2508 

21-Feb 18 119 3.780 7.1 1370 29 743 2601 

28-Feb 19 126 3.460 6.5 1280 20 745 2687 

7-Mar 20 133 3.240 6.4 1320 17 748 2768 

14-Mar 21 140 3.520 6.5 1060 12 750 2855 

21-Mar 22 147 3.540 6.3 1090 17 753 2944 

28-Mar 23 154 3.500 6.3 1090 16 755 3032 

4-Apr 24 161 3.600 6.4 1540 24 758 3122 

11-Apr 25 168 3.430 6.6 1720 35 760 3209 

18-Apr 26 175 3 120 64 1380 20 763 3288 

25-Apr 27 182 3.200 6.2 1260 41 765 3369 

2-May 28 189 3.290 6.2 1360 10 768 3453 

10-May 29 197 3.200 6.2 1380 9 770 3535 

17-May 30 204 3.640 6.4 1390 16 773 3628 

23-May 31 210 3.480 6.6 1470 29 775 3718 

31-May 32 218 3.420 6.2 1260 15 778 3806 

6-Jun 33 224 3.960 7.0 1400 28 780 3909 

42-Jun 34 230 3.850 6.2 1440 33 

20-Jun 35 238 4.060 6.8 1390 34 

27-Jun 36 245 4.020 7.0 1380 37 

5-Jul 37 253 3.820 7.1 1360 39 

11-Jul 38 259 3.800 7.0 1160 32 

17-Jul 39 265 0.000 

25-Jul 40 273 3.800 7.4 1220 28 

. 1-Aug 41 280 3.210 6.4 1390 8 

8-Aug 42 287 4010 64 1420 20 

15-Aug 43 294 4040 6.6 1350 27 

22-Aug 44 301 4.020 6.6 1200 25 

31-Aug 45 310 3.660 6.6 1160 25 

6-Sep 46 316 3.900 6.9 1060 21 

12-Sep 47 322 3.760 6.8 1080 21 

19-Sep 48 329 3.660 6.4 1080 17 

26-Sep 49 336 3.720 6.3 1010 21 

3-Oct 50 343 3.530 6.3 1010 19 

10-Oct 51 350 3.650 6.4 976 22 

17-Oct 52 357 3.500 6.5 946 

24-Oct 53 364 3.360 6.2 979 

31-Oct 54 371 3.380 59 1040 

7-Nov 55 378 3.340 6.0 979 

* Measured values of sulfate shown in bold 

89 Compiled by: RWL 
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Appendix 4.12 Table 3 

Leachate Analysis 

Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample: Bottom seepage 

0 Re SESS RERCHATE ANALYSIS (rmipity™ So SE 

CYCLE T DAYS. | Amine Aniinony Aerie Brion Cede: Sakehine Cobam— Cepper kan Lead Mispnesiam  Menperese: Meriny Megat Reteratin Salemi Stor Soci Ze 
CUSSED SQ. AB Bac Sg cae Ge Ca oo RSS RIMM AEN SSS So ANGE NE BB 

1 0 039 < 0.050 0.061 0.042 0.059 300 0.059 0.120 2.2 0.60 66.0 45 0.0005 0.044 7.00 0.061 < 0.005 11.00 22.0 

2 8 0.40 0.064 0.052 0.030 0.044 220 0.035 0.150 2.10 0.43 51.0 3.5 0.0002 0.037 < 4.80 0.042 < 0.005 6.90 17.0 

3 15 1.50 0.057 0.206 0.023 0.031 170 0.031 0.255 13.05 1.12 44.0 3.1 0.0003 0.030 4.80 0.039 0.009 5.30 15.0 

4 22 2.60 < 0.050 0.360 0.016 0.017 120 0.027 0.360 24.00 1.80 37.0 2.7 0.0003 0.023 < 4.80 0.035 0.013 3.70 13.0 

5 28 1.40 0.051 0.200 0.017 0.024 130 0.022 0.200 13.00 0.96 46.0 3.0 0.0002 0.034 < 480 0.043 < 0.005 4.00 11.0 

6 35 1.07 0.052 0.152 0.020 0.022 230 0.024 0162 10.08 077 62.0 5.0 0.0003 0.056 §.23 0.054 0.006 4.90 16.8 

7 42 0.74 0.053 0.105 0.023 0.021 330 0.026 0.124 7.15 0.57 78.0 7.0 0.0003 0.077 5.65 0.064 0.006 5.80 22.5 

8 49 0.40 0.053 0.057 = 00.025.—Ss«0.019 430 0.028 0.085 4.23 0.38 94.0 9.0 0.0004 0.099 6.08 0.075 0.007 6.70 28.3 

9 56 0.07 0.054 0.009 0.028 0.017 530 0.030 0.047 1.30 0.18 110.0 11.0 0.0004 0.120 6.50 0.085 0.007 7.60 34.0 

10 63 0.06 0.053 0.013 0.028 0.019 518 0.030 0.055 1.10 0.20 95.5 10.3 0.0004 0.114 5.90 0.072 0.008 6.20 34.0 

1 70 0.04 0.052 0.016 0.028 0.022 505 0.029 0.063 0.91 0.22 81.0 9.6 0.0003 0.108 5.30 0.059 0.008 4.80 34.0 

12 77 0.02 0.051 0.020 0.028 0.024 493 0.029 0.070 0.71 0.24 66.5 8.8 0.0003 0.102 470 0.046 0.009 3.40 34.0 . 

13 84 0.01 < 0.050 0.023 06.028 0.026 480 0.028 0.078 0.51 0.26 52.0 8.1 < 0.0002 0.096 4.10 0.033 0.009 2.00 34.0 

14 91 0.02 0.050 0.021 0.027 0.030 423 0.037 0.065 0.39 0.22 50.0 7.8 0.0002 0.092 3.40 0.035 0.008 1.72 33.0 

15 98 0.03 0.050 0.019 0.025 0.033 365 0.046 0.053 0.27 0.18 48.0 75 0.0002 0.088 2.70 0.037 0.007 1.44 32.0 

16 106 0.04 0.050 0.016 0.024 0.037 308 0.055 0.040 0.14 0.14 46.0 7.1 0.0002 0.083 2.00 0.039 0.006 1.16 31.0 

Cc 17 113 0.05 < 0.050 0.014 0.022 0.040 250 0.064 0.027 < 0.02 0.10 44.0 6.8 < 0.0002 0.079 1.30 0.0414 < 0.005 0.88 30.0 

cS 18 119 0.05 0.014 0.022 0.039 246 0.062 0.030 0.03 0.12 46.6 7.0 0.079 1.30 0.041 0.005 0.88 30.1 

19 126 0.05 0.014 0.021 0.038 243 0.061 0.033 0.03 0.14 49.3 74 0.079 1.30 0.042 0.005 0.87 30.3 

20 133 0.05 0.014 0.021 0.037 239 0.059 0.036 0.04 0.15 51.9 7.3 0.078 130 0.042 0.005 0.87 30.4 

21 140 0.05 0.014 0.021 0.036 235 0.057 0.039 0.04 0.17 545 75 0.078 1.30 0.043 0.005 0.87 30.5 

| 22 147 0.05 0.013 0.020 0.035 231 0.055 0.042 0.05 0.19 57.1 7.6 0.078 1.30 0.043 0.005 0.87 30.6 

23 154 0.04 0.013 0.020 0.034 228 0.054 0.045 0.05 0.21 59.8 7.8 0.078 1.30 0.043 0.005 0.87 30.8 

24 161 0.04 0.013 0.019 0.033 224 0.052 0.048 0.06 0.23 62.4 7.9 0.078 1.30 0.044 0.005 0.86 30.9 

25 168 0.04 0.013 0.019 0.033 220 0.050 0.052 0.06 0.25 65.0 8.1 0.078 1.30 0.044 0.005 0.86 31.0 

26 175 0.04 0.013 0019 0.032 216 0.048 0.055 0.07 0.27 67.6 8.3 0.077 1.30 0.044 0.005 0.86 31.1 

27 182 0.04 0.013 0.018 0.031 213 0.047 0.058 0.07 0.29 70.3 8.4 0.077 130 0.045 0.005 0.86 31.3 

28 189 0.04 0.013 0.018 0.030 209 0.045 0.061 0.08 0.31 72.9 8.6 0.077 1.30 0.045 0.005 0.85 31.4 | 

29 197 0.04 0.013 0.018 0.029 205 0.043 0.064 0.08 0.32 755 8.8 0.077 130 0.046 0.005 0.85 31.5 

30 204 0.03 0.012 0.017 0.028 201 0.041 0.067 0.09 0.34 78.1 8.9 0.077 130 0.046 0.005 0.85 31.6 

31. | 210 0.03 0.012 0.017 0.027 198 0.040 0.070 0.09 0.36 80.8 9.4 0.076 1.30 0.046 0.005 0.85 31.8 

32 218 0.03 0.012 0.016 0.026 194 0.038 0.073 0.10 0.38 83.4 9.2 0.076 1.30 0.047 0.005 0.84 31.9 

33 224 < 0.03 0.012 0.016 0.025 190 0.036 0.076 0.10 0.40 86.0 9.4 0.076 1.30 0.047 < 0.005 0.84 32.0 

34 230 
35 238 
36 245 
37 253 
38 259 . 

39 265 , 

40 273 
41 280 
42 287 
43 294 

* Measured values shown in bold 

Compiled by: RWL 
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Appendix 4.12 Table 4 

Cumulative Mass Flux 

Whole Tailings 

Test Leached under alternating wet/dry cycles 

Water Sample: Bottom seepage 

SSE SCUMULATIVE MASS FLUX (mgikg aampley: 00 ee 
EN Aiport: Aesenie Barto: Cacia Cakchun -Chvonmien Gobet: Capper ren Lend: tagnestin: Margenene.  Mersiny Nickel Rakai Silent 22 Silva Seam Zine! GYRE | AYE PONS Ba Cd ee Fe Ag NK SN an 

1 0 0.03 0.004 0.00 000 211 0.000 0.00 0.01 0.15 0.042 46 0.3 0.0000 0.00 0.49 0.004 0.000 0.8 1.55 
2 8 0.09 0.012 0.01 001 541 0.000 0.01 0.03 0.47 0.11 12.3 0.8 0.0001 001 1.21 0.011 0.001 18 4.10 
3 15 0.32 0.043 0.01 002 799 0.002 0.01 0.07 2.45 0.28 19.0 1.3 0.0001 001 1.94 0.016 0.002 26 64 
4 22 0.66 0.091 0.01 002 959 0.006 0.02 0.12 5 66 0.52 23.9 17 0.0002 0.02 2.58 0.021 0.004 3.1 81 
5 28 0.88 0.123 0.02 0.02 116 0.009 0.02 0.15 771 0.67 31.2 2.1 0.0002 002 3.34 0.028 0.005 3.7 98 
6 35 1.07 0.149 0.02 003 156 0.011 0.03 0.18 9.45 0.80 419 3.0 0.0002 003 425 0.037 0.006 46 12.8 
7 42 1.18 0.165 0.02 0.03 207 0.013 0.03 0.20 10.55 0.89 539 4.1 0.0003 0.04 5.11 0.047 0.007 55 16.2 
8 49 1.26 0.176 0.03 0.03 287 0.015 0.03 0.21 11.33 0.96 71.3 58 0.0003 0.06 6.24 0.061 0.008 6.7 21.4 
9 56 1.27 0.177 0.03 003 365 0.016 0.04 0.22 11.53 0.98 87.6 7.4 0.0004 0.08 7.20 0.073 0.009 78 26.5 
10 63 1.28 0.179 0.04 004 446 0.018 0.04 0.23 11.70 102 102.6 9.0 0.0005 0.10 8.13 0.085 0.010 88 31.8 
41 70 1.28 0.182 0.04 0.04 525 0.019 0.05 0.24 11.84 1.05 115.2 10.5 0.0005 011 8.95 0.094 0.012 96 37.1 
12 77 1.29 0.185 0.04 0.04 596 0.020 0.05 0.25 11.94 1.08 124.8 11.8 0.0005 0.13 963 0.100 0.013 10.1 42.0 
13 84 1.29 0.187 0.05 0.05 654 0.020 0.06 0.26 12.00 1.12 131.4 12.7 0.0006 014 10.12 0.104 0.014 10.3 46.1 
14 91 1.29 0.189 0.05 0.05 696 0.021 0.06 0.26 12.04 114 136.0 13.5 0.0006 0.15 10.46 0.108 0.015 10.5 49.4 
15 98 1.29 0.191 0.05 0.05 733 0.021 0.06 0.27 12.07 1.16 140.9 14.3 0.0006 0.16 10.73 0.112 0.015 10.6 52.6 
16 106 1.30 0.193 0.06 006 767 0.022 0.07 0.27 12.09 117 146.1 15.1 0.0006 0.17 10.96 0.116 0.016 10.7 56.1 

© 17 113 1.30 0.195 0.06 0.06 810 0.023 0.08 0.28 12.09 1.19 453.5 16.2 0.0007 0.18 11.18 0.123 0.017 10.9 61.2 
18 119 1.31 0.197 0.06 0.07 841 0.023 0.09 0.28 12.09 1.20 159.4 17.1 0.19 11.34 0.128 0.017 11.0 65.0 
19 126 1.32 0.199 0.06 0.07 869 0.024 0.10 0.29 12.10 1.22 165.1 17.9 0.20 11.49 0.133 0.018 11.1 68.5 

20 133 1.32 0.200 0.07 0.08 894 0.024 0.10 0.29 12.10 1.23 170.6 18.7 0.21 11.63 0.138 0.019 11.2 71.7 
21 140 1.33 0.202 0.07 0.08 922 0.025 0.11 0.29 12.10 1.26 177.0 19.6 0.22 1179 0.143 0.019 11.3 75.3 
22 147 1.33 0.203 0.07 0.09 949 0.025 0.12 0.30 12.11 1.28 183.7 20.5 0.23 11.94 0.148 0.020 11.4 789 
23 154 1.34 0.205 0.07 009 976 0.025 0.12 0.30 12.12 1.30 190.7 21.4 0.24 12.09 0.153 0.020 115 825 
24 161 1.34 0.207 0.08 0.09 1002 0.026 0.13 0.31 12.12 1.33 198.1 22.3 0.24 12.24 0.158 0.021 11.6 86.2 
25 168 1.35 0.208 0.08 0.10 1027 0.026 0.13 0.32 12.13 1.36 205.6 23.2 0.25 12.39 0.163 0.022 11.7 89.7 
26 175 1.35 0.209 0.08 0.10 1050 0.026 0.14 0.32 12.14 1.39 212.6 24.1 0.26 12.53 0.167 0.022 11.8 92.9 
27 182 1.36 0.211 0.08 010 1072 0.026 0.14 0.33 12.14 1.42 220.0 25.0 0.27 12 67 0.172 0.023 11.9 96.3 
28 189 1.36 0.212 0.08 011 1095 0.026 0.15 0.33 12.16 1.45 228.0 25.9 0.28 12.81 0.177 0.023 12.0 99.7 
29 197 1.36 0.213 0.09 011 1117 0.027 0.15 0.34 12.16 1.48 236.0 26.9 0.29 12.95 0.182 0.024 12.1 103.0 
30 204 1.37 0.215 0.09 011 1141 0.027 0.16 0.35 12.17 1.53 245.5 27.9 0.30 13.10 0.188 0.024 12.2 106.9 
31 210 1.37 0.216 0.09 012 1164 0.027 0.16 0.36 12.18 1.57 254.8 29.0 0.30 13.25 0.193 0.025 12.3 110.5 
32 218 1.38 0.218 0.09 0.12 1186 0.027 0.17 0.37 12.19 1.61 264.3 30.0 0.31 13.40 0.198 0.025 12.4 414.2 
33 224 1.38 0.219 0.09 012 1211 0.027 0.17 0.38 12.20 1.66 275.6 31.3 0.32 13.57 0.204 0.026 125 118.4 
34 230 

35 238 

36 245 

37 253 

38 259 

39 265 

40 273 

41 280 

42 287 . 
43 294 

Compiled by: RWL 
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Checked by: JET



Appendix 4.12 Table § 

Cumulative Metal Extractions 

Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample Bottom seepage 

ES EE UMULA TIVE METAL EXTRACTIONS (Aj 00 ee 
SERS lem AARNE SS Bahan Coda: Cake. Chromium: tebe Copper: Sc Reg baad: ategoeatin: Mengenese ere So NINE etassion Selenibne: “Sliver oo Bee 5° IES 
CONOR | pays | AD Ag cee Beg Ga ra re Rg Mig NE Ig Boge ONE ae: 

1 0 0.000 0.000 0.005 0.015 0.3 0.000 0.006 0.001 0.000 0.001 0.031 0.05 0.01 0.01 0.01 0.002 0.05 0.02 

2 8 0 000 0.000 0.014 0.038 08 0.000 0.014 0.004 0.000 0.002 0.082 015 0.04 0.02 0.03 0.005 0.11 0.05 

3 15 0.001 0.002 0.020 0.055 12 0.002 0.020 0.008 0.001 0.006 0.127 023 0.06 0.03 0.05 0.011 0.16 0.08 

4 22 0.002 0.004 0.024 0.063 1.4 0.006 0.026 0.014 0.002 0.012 0 160 0.29 0.07 0.03 0.06 0.019 0.19 0.10 

5 28 0.003 0.005 0.029 0.077 17 0.009 0.031 0.017 0.003 0.016 0.209 0.37 0.10 0.04 0.08 0.022 0.23 0.12 

6 35 0.003 0.006 0.036 0.090 2.3 0.011 0.037 0.021 0.004 0.019 0.281 052 0.14 0.06 0.11 0.027 0.29 0.16 

7 42 0.004 0.007 0.042 0.102 3.0 0.013 0.043 0.023 0.005 0.021 0 362 0.70 0.20 0.07 0.13 0.031 0.34 0.20 

8 49 0.004 0.007 0.051 0.114 42 0.015 0.050 0.025 0.005 0.022 0.478 0.99 0.28 0.08 0.17 0.036 0.42 0.26 

9 56 0.004 0.007 0.058 0.123 5.4 0.016 0.056 0.025 0.005 0.023 0.588 127 0.36 0.09 0.21 0.041 0.49 0.33 

10 63 0.004 0.007 0.066 0.134 6.6 0.018 0.063 0.026 0.005 0.024 0.688 1.55 0.44 0.11 0.24 0.046 0.55 0.39 

11 70 0.004 0.007 0.074 0.146 77 0.019 0.070 0.028 0.005 0.024 0.773 181 0.52 0.12 0.27 0.052 0.60 0.46 

12 77 0.004 0.007 0.082 0.158 88 0.020 0.076 0.029 0.005 0.025 0.837 2.03 0.58 0.13 0.29 0.057 0.63 0.52 

13 84 0.004 0.007 0.088 0.169 9.6 0.020 0.081 0.030 0.005 0.026 0.880 220 0.64 0.13 0.30 0.062 0.64 0.57 

14 91 0.004 0.008 0.093 0.180 10.2 0.021 0.086 0.031 0.005 0.026 0.913 2.33 0.68 0.14 0.31 0.066 0.65 0.61 

15 98 0.004 0.008 0.098 0.192 10.8 0.021 0.093 0.031 0.005 0.027 0.945 2.46 0.72 0.14 0.32 0.069 0.66 0.65 

oO 16 106 0.004 0.008 0.103 0.206 11.3 0.022 0.102 0.032 0.005 0.027 0.980 2.60 0.76 0.14 0.33 0.072 0.67 0.69 

bo 17 113 0.004 0.008 0.110 0.231 11.9 0.023 0.117 0.032 0.005 0.028 1.030 2.80 0.82 0.15 0.35 0.076 0.68 0.76 

18 119 0.004 0.008 0.115 0.248 12.4 0.023 0.129 0.033 0.005 0.028 1.070 2.95 0.87 0.15 0.37 0.079 0.69 0.80 

19 126 0.004 0.008 0.119 0.264 12.8 0.024 0.139 0.033 0.005 0.028 1.108 3.09 0.91 0.15 0.38 0.081 0.69 0.85 

20 133 0.004 0.008 0.123 0.278 13.2 0.024 0.148 0.034 0.005 0.029 1.145 3.22 0.95 0.15 0.39 0.084 0.70 0.89 

21 140 0.004 0.008 0.128 0.293 13.6 0.025 0.158 0.034 0.005 0.029 1.188 337 0.99 0.16 0.41 0.086 0.71 0.93 

22 147 0.004 0.008 0.132 0.308 14.0 0.025 0.167 0.035 0.005 0.030 1.233 3.53 1.03 0.16 0.42 0.089 0.71 0.97 

23 154 0.004 0.008 0.136 0.322 14.3 0.025 0.176 0.035 0.005 0.030 1.280 3.68 1.07 0.16 0.44 0.092 0.72 1.02 

24 161 0.004 0.008 0.141 0.337 147 0.026 0.185 0.036 0.005 0.031 1.330 3.85 1.11 0.16 0.45 0.094 0.73 1.06 

25 168 0.004 0.008 0.145 0.350 15.1 0.026 0.193 0.037 0.005 0.032 1.380 401 1.15 0.16 0.47 0.097 0.73 1.11 

26 175 0.004 0.008 0.148 0.361 15.4 0.026 0.201 0.037 0.005 0.032 1.427 415 1.19 0.16 0.48 0.099 0.74 1.15 

27 182 0.004 0.008 0.152 0.373 15.8 0.026 0.208 0.038 0.005 0.033 1477 431 1.23 0.17 0.49 0.102 0.74 1.19 

28 189 0.004 0.008 0.155 0.385 16.1 0.026 0.215 0.039 0.005 0.034 1.530 447 1.27 0.17 0.51 0.104 0.75 1.23 

29 197 0.004 0.009 0.159 0.396 16.4 0.027 0.221 0.040 0.005 0.035 1.584 463 1.30 0.17 0.52 0.107 0.75 1.27 

30 204 0.004 0.009 0.163 0.408 16.8 0.027 0.229 0.041 0.005 0.035 1.647 482 1.34 0.17 0.54 0.109 0.76 1.32 

31 210 0.004 0.009 0.166 0.419 17.1 0.027 0.235 0.042 0.005 0.036 1710 5.00 1.38 0.17 0.55 0.112 0.77 1.36 

32 218 0.004 0.009 0.170 0.429 17.4 0.027 0.242 0.042 0.005 0.037 1774 5 18 1.42 0.18 0.57 0.114 0.77 1.41 

33 224 0.005 0.009 0.174 0.441 17.8 0.027 0.248 0.044 0.005 0.039 1.850 5.39 1.47 0.18 0.58 0.117 0.78 1.46 

34 230 

35 238 

36 245 

37 253 

38 259 : 

39 265 

40 273 

41 280 

42 287 

43 294 

Compiled by: RWL 
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Appendix 4.12 Table 6 

Metal Extraction Rates 

Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample. Bottom seepage 

ES See "METAL EXTRACTION RATES (matkafwh)-5 Cycle Moving Average. ee 

EC aan Nese oer co Redintain Salekan-Chrornian “Cohat  Boppee pen has Magnemam Mangenese: Moran, acta Rolessone: Renan Siler Beale 2m 

Severe | gays | A AS BGG Or GO GG Fe EPR Mg Mn Ag NS AB ONE an 

1 0 

2 8 0.052 0.007 0.004 0.006 28.84 0.0000 0.0046 0.0197 0.275 0.056 6.69 0.459 0.00003 0.0049 0.629 0.0055 0.0007 0.90 2.23 

3 15 0.134 0.018 0.004 0.005 27.43 00010 00046 0.0286 1.071 0.109 6.68 0 464 0.00003 0.0047 0.676 0.0057 0.0010 0.86 2.25 

4 22 0.202 0.028 0.003 0.004 23.80 0.0019 0.0043 0.0348 4.750 0.151 6.13 0 431 0.00004 0.0042 0.665 0.0053 0.0012 0.74 2.09 

5 28 0.214 0.030 0.003 0.004 23.83 0.0021 0.0043 0.0352 1.888 0.156 6.63 0.457 0.00004 0.0046 0.712 0.0059 0.0012 0.74 2.07 

6 35 0.208 0.029 0.003 0.004 27.04 0.0022 0.0042 0.0338 1.860 0.152 745 0.539 0.00004 0.0056 0.751 0.0066 0.0011 0.76 2.24 

7 42 0.225 0.032 0.003 0.004 31.48 0.0027 0.0041 0.0340 2.076 0.161 857 0.668 0.00004 0.0071 0.803 0.0075 0.0012 0.76 2.49 

8 49 0.194 0.027 0.003 0.003 42.55 0.0026 0.0042 0.0293 1.829 0.140 10.77 0914 0.00005 0.0099 0.884 0.0091 0.0012 0.85 3.10 

9 56 0.124 0.018 0.004 0.003 55 41 0.0021 0.0044 0.0209 1.209 0.096 13.11 1.176 0.00005 0.0129 0.951 0.0108 0.0010 0.98 3.78 

10 63 0.078 0.011 0.004 0.003 65.96 0.0018 0.0045 0.0157 0.798 0.070 14.28 1.370 0.00005 0.0151 0.957 0.0114 0.0011 1.02 4.39 

11 70 0.043 0.006 0.004 0.003 73.75 0.0015 0.0046 0.0120 0.477 0.050 14.66 1.494 0.00005 0.0165 0.941 0.0113 0.0011 1.00 4.87 

12 77 0.021 0.004 0.004 0.003 77.79 0.0013 0.0046 0.0102 0.278 0.039 14.18 1.533 0.00005 0.0171 0.903 0.0107 0.0012 0.92 §.16 , 

13 84 0.006 0.002 0.004 0.003 73.49 0.0010 0.0042 0.0090 0.134 0.032 11.96 1.396 0.00004 0.0158 0.778 0.0087 0.0012 0.72 4.94 

14 91 0.004 0.002 0.004 0.003 66.09 0.0009 0.0041 0.0089 0.103 0.031 9.68 1.223 0.00004 0.0140 0652 0.0069 0.0011 0.52 4.58 

15 98 0.003 0.002 0.003 0.003 5728 00007 0.0041 0.0082 0.074 0.028 7.66 1.052 0.00003 0.0122 0.522 0.0054 0.0010 0.36 4.16 

16 106 0.003 0.002 0.003 0.003 47.11 0.0006 0.0043 0.0070 0.048 0.024 6.00 0.890 0.00002 0.0104 0.390 0.0043 0.0009 0.23 3.69 

S 17 113 0.004 0.002 0.003 0.004 41.60 0.0006 0.0056 0.0059 0.028 0.020 § 59 0 868 0.00002 0.0102 0.302 0.0044 0.0008 0.16 3.74 

18 119 

19 126 

20 133 

21 140 

22 147 

23 154 

24 161 

25 168 

26 175 

27 182 

28 189 

29 197 

30 204 

31 210 

32 218 

33 224 

34 230 

35 238 

36 245 

37 253 
. 

38 259 

39 265 

40 273 

41 280 

42 287 

43 294 

Compiled by: RWL 

MLD2\93C049\GBAPP18885\10000 

Checked by: JET



Appendix 4.12 Table 7 

Oxidation and Neutralization Results 

Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample: Bottom seepage 

Eo | eumuaiine Sulu suitate | Suite, Sa WE Rae P Com NP NP NR 
“CYCLE | DAYS. | Shitete Flue Depletion Prod. Bate | (mmole! (moi) tavmoUa) | ISON | Depletion Depletion Rate Consumed’ 
eS Stemgtigh $0 tertile fn engi) EO 

1 0 53 0.01 0.55 0.53 0.19 1.31 72 . 0.3 

2 8 137 0.02 73.94 0.88 0.82 0.31 1.29 186 99.62 0.7 

3 15 175 0.02 57.29 0.40 0.65 0.27 2.31 278 96.07 1.0 

4 22 223 0.03 54.19 0.50 0.40 0.20 1.22 338 84.72 1.3 

5 28 292 0.03 59.86 0.72 0.51 0.30 1.13 419 86.86 1.6 

6 35 428 0.05 75.06 1.42 1.00 0.44 1.02 563 . 98.28 2.1 

7 42 601 0.07 95.55 1.81 1.27 0.49 0.97 739 113.94 2.7 

8 49 874 0.10 143.85 2.84 1.99 0.72 0.95 1010 150.69 3.7 

9 56 1144 0.13 189.58 2.81 1.96 0.67 0.94 1273 192.49 4.7 

10 63 1413 0.16 224.13 2.80 2.03 0.62 0.94 1538 223.66 5.7 

11 70 1664 0.19 247.23 2.62 1.97 0.52 0.95 1787 244.70 6.6 

12 77 1881 0.21 255.87 2.26 1.77 0.39 0.96 2003 252.82 7.4 

13 84 2050 0.23 235.16 1.76 1.45 0.26 0.97 2174 232.91 8.1 

14 91 2171 0.24 205.52 1.27 1.04 0.20 0.98 2298 205.05 8.5 

15 98 2280 0.26 173.48 1.13 0.93 0.20 1.00 2411 174.72 8.9 

16 106 2382 0.27 139.66 1.06 0.87 - 0.21 1.02 2520 142.46 9.3 

17 113 2508 0.28 122.04 1.31 1.06 0.31 1.05 2657 127.03 9.8 

18 119 2601 0.29 110.31 0.97 0.77 0.24 1.04 2758 116.74 10.2 

19 126 2687 0.30 103.15 0.89 0.70 0.23 1.04 2851 110.51 10.6 

20 133 2768 0.31 97.49 0.84 0.64 0.23 1.04 2938 105.39 10.9 

21 140 2855 0.32 97 37 0.91 0.69 0.26 1.04 3033 105.75 11.2 

22 147 2944 0.33 89.67 0.92 0.68 0.28 1.04 3129 97.22 11.6 

23 154 3032 0 34 86.02 0.91 0.66 0.29 1.04 3224 93.10 11.9 

24 161 3122 0.35 87.01 0.94 0.67 0.31 1.03 3321 94.03 12.3 

25 168 3209 0.36 88.24 0.90 0.63 0.30 1.03 3414 95.21 12.6 

26 175 3288 0.37 86.51 0.82 0.56 0.29 1.03 3499 93.20 13.0 

27 182 3369 0.38 85.07 0.85 0.56 0.31 1.03 3586 91.52 13.3 

28 189 3453 0.39 84.29 0.87 0.57 0.33 1.03 3676 90.54 13.6 

29 197 3535 0.40 80.25 0.85 0.54 0.33 1.03 3764 86.06 13.9 

30 204 3628 0.41 81.58 0.97 0.61 0.39 1.02 3863 87.34 14.3 

31 210 3718 0.42 86.02 0.93 0.57 0.38 1.02 3959 91.96 14.7 

32 218 3806 0.43 84.99 0.92 0.55 0.39 1.02 4053 90.72 15.0 

33 224 3909 0.44 91.17 1.07 0.62 0.47 1.02 4162 97.16 15.4 

34 230 
35 238 
36 245 
37 253 
38 259 
39 265 
40 273 
41 280 
42 287 
43 294 

* Rates of sulfate production and NP depletion are 5-week moving averages 
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Appendix 4.13 

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

MLD2\93C049\GBAPP\8765\10000 95



Appendix 4.13 Table 1 

Sample Characterization 

Lime Amended Whole Tailings - Leached under alternating 

wet/dry conditions 

Aluminum Al 30600 Paste pH | 6.2 
Antimony Sb 68 S (Total) (%) 29.7 

Arsenic As 2500 SO4 (%) 1940 

Barium Ba 54 S (sulfide) (%) 27.8 

Beryllium Be <50 AP (kg CaCO3/tonne) _ 927 

Bismuth Bi <20 NP (kg CaCO3/tonne) 27 

Cadmium Cd 28 CO2 (%) 1.39 

Calcium Ca 6800 CO3 NP (kg CaCO3/tonne) 31.5 

Carbon C 5000 Net NP (kg CaCO3/tonne) -900 

Chromium Cr 100 NP/AP 0.03 

Cobalt Co 69 

Copper Cu 860 . 

Gallium Ga 16 

lron Fe 232000 

Lead po} 4300 
Lithium Li NA 

Magnesium Mg 14900 

Manganese Mn 580 

Mercury Hg 1.6 

Molybdenum Mo <20 

Nickel Ni 22 

Phosphorus P NA 

Potassium K 7600 

Selenium Se 35 

Silicon Si 160000 

Silver Ag 22.2 

Sodium Na 1600 

Strontium Sr NA 

Thallium TI 14 

Tin Sn 24 

Titanium Ti 1400 

Tungsten W NA 

Vanadium V NA 

Zinc Zn 8100 

Compiled by: RWL 
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Appendix 4.13 Table 2 

Parameters Measured Weekly 

Lime Amended Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample: Bottom seepage 

i GUMULATINE 
pATE TeyCLE] pave [VOLUME | BH = CONDUCT. ALKALINY, «ACIDITY, «| SULFATE = SULFATE 

25-Oct 1 0 3.010 11.6 800 17 326 28 

2-Nov 2 8 4.080 11.2 2160 18 169 48 

9-Nov 3 15 4.360 11.2 1250 23 134 65 

16-Nov 4 22 4.450 11.0 1170 190 98 77 

22-Nov 5 28 4.870 10.9 896 200 91 90 

29-Nov 6 35 4.560 10.8 998 172 95 102 

6-Dec 7 42 4.120 10.7 1000 146 100 114 

12-Dec 8 48 7.630 10.6 1010 510 104 137 

21-Dec 9 57 4,300 92 633 36 115 151 

28-Dec | 10 64 4.710 10.2 727 78 139 170 

4-Jan 11 71 4.620 10.2 817 52 163 192 

10-Jan 12 77 4.160 10.9 886 73 186 214 

17-Jan 13 84 2.920 10.3 756 39 210 232 

24-Jan 14 91 1.000 11.0 1380 150 
31-Jan 15 98 0.400 8.3 770 47 
8-Feb 16 106 2.520 8.8 980 24 
15-Feb 17 113 1.350 8.3 961 
21-Feb 18 119 2 460 92 1120 
28-Feb 19 126 1.880 8.2 1150 
7-Mar 20 133 1.840 78 1140 
14-Mar 21 140 2.150 7.4 1130 
21-Mar 22 147 2.520 8.0 1260 
28-Mar 23 154 2.500 7.7 1230 
4-Apr 24 161 2.580 7.2 907 
11-Apr 25 168 2.360 7.8 918 
18-Apr 26 175 2.150 7.2 955 
25-Apr 27 182 2.490 7.3 947 
2-May 28 189 2.520 7.3 965 
10-May 29 197 2.600 7.0 976 
17-May 30 204 3.000 6.6 1030 
23-May 31 210 2.840 6.8 1140 
31-May 32 218 2.750 7.2 1010 
6-Jun 33 224 3.550 7.4 1030 
12-Jun 34 230 3.360 76 937 
20-Jun 35 238 3.220 7.5 922 
27-Jun 36 245 3.450 7.6 963 
5-Jul 37 253 3.350 75 965 
11-Jul 38 259 3.290 7.7 888 
17-Jul 39 265 0.000 
25-Jul 40 273 3.510 7.4 872 
1-Aug 41 280 2.160 7.1 812 
8-Aug 42 287 3.620 7.0 927 
15-Aug 43 294 3.740 7.4 968 
22-Aug 44 301 3.380 75 898 
31-Aug 45 310 3.160 7.4 867 
6-Sep 46 316 3.580 7.7 847 
12-Sep 47 322 3.460 7.5 884 22 
19-Sep 48 329 3.230 7.2 911 25 
26-Sep 49 336 3.450 72 852 20 
3-Oct 50 343 3.120 73 897 89 
10-Oct 51 350 3.090 7.3 928 33 

17-Oct 52 357 3.050 7.3 871 | 

24-Oct 53 364 2.820 6.9 856 
31-Oct 54 371 2.720 7.0 943 
7-Nov 55 378 2.640 6.9 879 

* Measured values of sulfate shown in bold 
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Appendix 4.13 Table 3 

Leachate Analysis 

Lime Amended Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample: Bottom seepage 

CS EE ee HBACHATECANALYSIS @nigtf4 ooo og 
CAGE DAYS. | aomiounn: -Arventc "Barkin Cocina alebon SSGapa Copper fron Lae Nbparieslim Mangenmpe: oc Meecary— Nigkel oo Rafeashunn «Silene 5 Sine Speman 
OSES OARS Ba IGE CS QRS ge AD Fe RR og IMIR EEE SSE age Ne RS 

1 0 0.14 0.210 0.066 < 0.005 760 0.01 0.920 0.6 53.0 0.3 0.01 < 0.0002 0.05 35.7 0.3300 0.005 21.0 2.20 
2 8 0.44 0.260 0.035 < 0.005 360 < 0.01 0.660 3.6 28.0 1.2 0.02 < 0.0002 0.03 19.2 0.2200 0.005 10.0 0.46 
3 15 272 0.730 0.026 0.005 260 0.02 0.760 47.8 19.5 6.1 0.19 0.0004 0.03 13.3 0.1900 0.009 71 2.23 
4 22 5.00 1.200 0.016 < 0.005 160 0.03 0.860 92.0 11.0 11.0 0.36 0.0006 0.02 7.4 0.1600 0.013 4.2 4.00 
5 28 9.40 1.900 0.022 0.008 130 0.05 1.300 140 9.00 20.0 0.58 0.0014 0.04 65 0.1500 0.018 3.5 7.10 
6 35 8.00 1.733 0.021 0.009 140 0.04 1.333 120 8.97 22.3 0.72 0.0010 0.05 6.0 0.1567 0.016 3.4 6.60 
7 42 6.60 1.567 0.020 0.010 150 0.04 1.367 100 8.93 24.7 0.85 0.0006 0.07 55 0.1633 0.014 3.3 6.10 
8 48 5.20 1.400 0.019 0.011 160 0.03 1.400 80.0 8.90 27.0 099 < 0.0002 0.08 5.0 0.1700 0.012 3.2 5.60 
9 57 5.40 1.200 0.002 < 0.005 120 0.03 0.910 $0.0 3.50 13.0 0.36 0.0010 0.06 < 48 0.1400 0.014 2.8 3.30 
10 64 448 0955 0.006 0.005 125 0.03 0.773 70.5 3.05 13.3 0.30 0.0008 0.06 50 0.1238 0.012 29 2.88 
11 71 3.55 0.710 0.010 0.005 130 0.02 0.635 51.0 2.60 13.5 0.24 0.0006 007 53 0.1075 0.010 3.1 2.45 
12 77 263 0.465 0.014 0.005 135 0.02 0.498 31.5 2.15 13.8 0.18 0.0004 0.07 55 0.0913 0.007 3.2 2.03 
13 84 1.70 0.220 0.018 < 0.005 140 «=< ~—«(0.01 0.360 12.0 1.70 14.0 0.12 < 0.0002 0.07 5.7 0.0750 < 0.005 3.3 1.60 | 
14 91 
15 98 
16 106 

\O 17 113 

00 18 119 

19 126 
20 133 
21 140 
22 147 
23 154 
24 161 
25 168 
26 175 
27 182 
28 189 
29 197 
30 204 
31 210 
32 218 
33 224 
34 230 
35 238 
36 245 
37 253 | 
38 259 
39 265 
40 273 
“4 280 
42 287 
43 294 

* Measured vailes shown in bold 

Compiled by: RWL 
MLD2\93C049\GBAPP\8886\1 0000 Checked by: JET



Appendix 4.13 Table 4 

Cumulative Mass Flux 

Lime Amended Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample Bottom seepage 

Pe BOMUCATIVE MASS LUX (gig sample) 

POYCLE | DAYS FAR As Be a Gr ee Ga Re PR QM gM KS ee 

1 0 0.01 0.02 0.006 0.000 65.7 0.001 0.001 0.08 0.05 4.584 0.03 0.00 0.0000 0.00 3.09 0.029 0.000 1.82 0.19 

2 8 0.06 0.05 0.010 0.001 107.9 0.001 0.002 0.16 0.47 7 87 0.17 0.00 0.0000 0.01 5 34 0.054 0.001 2.99 0.24 

3 15 0.40 0.14 0.013 0.002 140.5 0.004 0.004 0.25 6.46 10.31 0.93 0.03 0.0001 0.01 701 0.078 0.002 3.88 0.52 

4 22 1.04 0.29 0.015 0.002 161.0 0.009 0.008 0.36 18.23 41.72 2.34 0.07 0.0002 0.01 7.95 0.099 0.004 4.42 1.04 

5 28 2.36 0.56 0.018 0.003 179.2 0.020 0.014 0.54 37 82 12.98 5.14 0.15 0.0004 0.02 8 86 0.120 0.006 491 2.03 

6 35 3.41 079 0.021 0.005 197.5 0.030 0.019 0.72 53.54 14.15 8.07 0.25 0.0005 0.03 9 65 0.140 0.008 §.35 2.89 

7 42 419 0.97 0.023 0.006 215.3 0.039 0.023 0.88 65.38 15.21 11.0 0.35 0.0006 0.03 10.30 0.159 0.010 5.74 3.62 

8 48 §.33 1.28 0.027 0.008 250.4 0.055 0.030 1.19 82.92 17.16 169 0.57 0.0006 0.05 11.39 0.197 0.013 6.44 4.84 

9 57 6.00 1.43 0.028 0.009 265.2 0.060 0.034 1.30 94.04 17.59 185 0.61 0.0007 0.06 11.99 0.214 0.014 6.79 § 25 

10 64 6.60 1.56 0.028 0.009 282.1 0.065 0.037 1.40 103.58 18.01 20.3 0.65 0.0008 0.07 12.67 0.231 0.016 7.18 5 64 

11 71 7.07 1.65 0.030 0.010 299.4 0.068 0.040 1.49 110.35 18.35 22.1 0.68 0.0009 0.08 13.36 0.245 0.017 759 5.97 

12 77 7.39 1.71 0.031 0.011 315.5 0.071 0.042 1.55 114.12 18.61 23.7 0.70 0.0010 0.08 14.02 0.256 0.018 7.97 6.21 

13 84 753 172 0.033 0.011 327.2 0.072 0.042 1.58 115.13 18.75 249 0.72 0.0010 0.09 14.50 0.262 0.019 8.25 6.34 

14 91 

15 98 

16 106 

Ss 17 113 
18 119 

19 126 

20 133 

21 140 

22 147 

23 154 

24 161 

25 168 

26 175 

27 182 

28 189 

29 197 

30 204 

31 210 

32 218 

33 224 

34 230 

35 238 

36 245 

37 253 

38 259 

39 265 

40 273 

41 280 

42 287 

43 294 

Compiled by: RWL 

MLD2\93C049\GBAPP\8886110000 
Checked by: JET



Appendix 4.13 Table 5 

Cumulative Metal Extractions 

Lime Amended Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample: Bottom seepage 

Te CUMULATIVE METALEXTRACTIONS (%) OS 
aetna Aesenie. Maran Sean eae: Cheomkae Cobet Capper 2 an ge 2 Nisgrealin Manganese: Messury: ecko Pokesaione:: “Balerkan Sika Meola Zee 

OOYOIE pave] NAS. Ba eg gar C8 tg Re SRR Mg Min Hg NE So a see Ag NB oan 

1 0 0.000 0.001 0.011 0.002 10 0.001 0.001 0.497 0.000 0.107 0.000 0.00 0.02 0.04 0.08 0.002 0.11 0.00 

2 8 0.000 0.002 0.018 0.004 1.6 0.001 0.003 0.981 0.000 0.183 0.001 0.00 0.04 0.07 0.16 0.005 0.19 0.00 

3 15 0.001 0.006 0.024 0.006 2.1 0.004 0.006 1.576 0.003 0.240 0.006 0.00 0.05 0.09 0.22 0.010 0.24 0.01 

4 22 0.003 0.012 0.028 0.008 2.4 0.009 0.011 2.263 0.008 0.272 0.016 0.01 0.06 0.10 0.28 0.017 0.28 0.01 

5 28 0.008 0.022 0.034 0.012 2.6 0.020 0.020 3 400 0.016 0.302 0.034 0.03 0.09 0.12 0.34 0.029 0.31 0.03 

6 35 0.011 0.031 0.039 0.016 29 0.030 0.028 4.492 0.023 0.329 0.054 0.04 0.12 0.13 0.40 0.038 0.33 0.04 

7 42 0.014 0.039 0.043 0.021 3.2 0.039 0.034 5.504 0.028 0.354 0.074 0.06 0.16 0.14 0.46 0.045 0.36 0.04 

8 48 0.017 0.051 0.051 0.029 3.7 0.055 0.044 7 422 0.036 0.399 0.113 0.10 0.24 0.15 0.56 0.057 0.40 0.06 

9g 57 0.020 0.057 0.051 0.031 39 0.060 0.049 8.125 0.041 0.409 0.124 0.11 0.27 0.16 0.61 0.065 0.42 0.06 

10 64 0.022 0.062 0.053 0.034 4.1 0.065 0.054 8.778 0.045 0.419 0.136 0.11 0.31 0.17 0.66 0.072 0.45 0.07 

11 71 0.023 0.066 0.055 0.036 4.4 0.068 0.058 9.305 0.048 0.427 0.148 0.12 0.35 0.18 0.70 0.078 0.47 0.07 

12 77 0.024 0.068 0.058 0.038 46 0.071 0.060 9.677 0.049 0.433 0.159 0.12 0.39 0.18 0.73 0.082 0.50 0.08 

13 84 0.025 0.069 0.061 0.040 48 0.072 0.061 9 866 0.050 0.436 0.167 012 0.41 0.19 0.75 0.084 0.52 0.08 

14 91 

15 98 

— 16 106 

So 17 113 

oe 18 119 

19 126 | 

20 133 . 

21 140 

22 147 

23 154 

24 161 

25 168 

26 175 

27 182 

28 189 

29 197 
30 204 

31 210 

32 218 

33 224 
. 

34 230 

35 238 

36 245 

37 253 

38 259 
. 

39 265 

40 273 

41 280 

42 287 

43 294 

Compiled by: RWL 

MLD2\93C049\GBAPP\8886\10000 

Checked by: JET



Appendix 4.13 Table 6 

Metal Extraction Rates 

Lime Amended Whole Tailings 

Test Leached under alternating wet/dry cycles 

Water Sample Bottom seepage 

AL ENTRACTION RATES (mpfighwi) -§ Cycle Moving Avensge 

-Gyoue | pays] oa AB Ba Cd Oe Oe Mg GN eS ae a 

1 0 

2 8 0.045 0.027 0.004 0.0005 3693 0.0010 0.068 0.37 2.87 0.12 0.002 0.0000 0.003 1.970 0.023 0.001 1.03 0.05 

3 1§ 0.183 0.057 0.003 0.0006 3490 00016 0.081 2.99 2.67 0.42 0.013 0.0000 0.003 1.828 0.023 0.001 0.96 0.16 

4 22 0.328 0.088 0.003 0.0006 3030 00021 0.090 §.78 2.27 0.74 0.023 0.0000 0.003 1.548 0.022 0.001 0.83 0.27 

5 28 0.587 0.135 0.003 0.0007 2836 0.0032 0.116 9.44 2.10 1.28 0.039 0.0001 0.004 1.443 0.023 0.001 0.77 0.46 

6 35 0.679 0.154 0.003 0.0008 26.36 0.0037 0.128 10.70 1.91 1.61 0.050 0.0001 0.004 1.312 0.022 0.002 0.71 0.54 

7 42 0.849 0.190 0.003 0.0010 2210 0.0044 0.149 13.36 1.51 2.23 0.071 0.0001 0.005 1.021 0.022 0.002 0.57 0.69 

8 48 1.045 0.242 0.003 00014 23.30 0.0055 0.198 16.22 1.45 3.39 0.114 0.0001 0.009 0.931 0.025 0.002 0.54 0.92 

9 57 0.990 0.227 0.003 0.0013 2084 0.0052 0.188 16.16 1.18 3.23 0.108 0.0001 0.009 0.807 0.023 0.002 0.47 0.84 

10 64 0.825 0.194 0.002 0.0012 2001 00045 0.167 12.79 0.98 2.95 0.097 0.0001 0.010 0.740 0.022 0.002 0.44 0.70 

11 71 0.713 0.168 0.002 0.0011 19.80 0.0040 0.150 11.05 0.82 2.73 0.085 0.0001 0.010 0.723 0.020 0.002 0.44 0.60 

12 77 0.640 0.147 0.002 00010 20.04 0.0036 0.134 9.75 0.68 2.55 0.071 0.0001 0.010 0.744 0.019 0.002 0.45 0.52 

13 84 0.428 0.087 0.001 0.0006 1495 0.0024 0.076 6.26 0.31 1.56 0.029 0.0001 0.008 0.603 0.013 0.001 0.35 0.29 

14 91 -1.235 -0.294 -0.006 -0.0018 -5460 -0.0069 -0.268 -19.36  -3.62 -3.81 -0.126 -0.0001 -0.012 -2.468 -0.044 -0.003 -1.40 -1.08 

15 98 -1.359 -0320 -0006 -0.0020 -58.08 -0.0076 -0.289 -2133 -3.71 -4.18 -0.134 -0.0002 -0.014 -2608 -0.048 -0.003 -1.48 -1.16 

— 16 106 -1.415 -0.330 -0.006 -0.0020 -59.87 -0.0080 -0.298 -22.07 -3.67 -4.42 -0.137 -0.0002 -0015 -2673 -0.049 -0.003 -1.52 -1.19 

S 17 113 -1.436 -0.332 -0.006 -0.0021 -61.35 -0.0081 -0.301 -22.19 -3.62 -4.62 -0.137 -0.0002 -0.017 -2726 -0.050 -0.004 -1.55 -1.21 

18 119 

19 126 

20 133 

21 140 

22 147 

23 154 

24 161 

25 168 

26 175 
27 182 

28 189 

29 197 

30 204 

31 210 

32 218 

33 224 

34 230 

35 238 

36 245 
37 253 

38 259 

39 265 

40 273 

41 280 

42 287 

43 294 

Compiled by: RWL 

MLD2\93C049\GBAPP18886\10000 
Checked by: JET



Appendix 4.13 Table 7 

Oxidation and Neutralization Results 

Lime Amended Whole Tailings 

Test: Leached under alternating wet/dry cycles 

Water Sample: Bottom seepage 

UL oGumusiine:  Sultuc) Sulfate: | Sullle 0) Ge Mg dae Fo Cun Ne NR NP 
“CYCLE | DAYS | Sulfate Flux Gepietion Prod Hate" | (mola) (mols) minal | S04) d Depletion’ Depletion Rate Consurned: 

ES Se nigh te KOK | EE IEE TOQUE CIDR OR 
1 0 28 0.00 0.29 1.64 0.00 5.60 164 0.6 
2 8 48 0.01 17.34 0.21 1.06 0.01 5.14 271 92.83 1.0 
3 15 65 0.01 17.05 0.17 0.81 0.03 4.85 355 88.98 1.3 
4 22 77 0.01 15.61 0.13 0.51 0.06 4.36 412 78.79 1.5 
5 28 90 0.01 15.45 0.13 0.45 0.12 4.30 469 76.15 1.7 
6 35 103 0.01 14.97 0.14 0.46 0.12 4.26 527 72.50 2.0 
7 42 115 0.01 13.76 0.12 0.44 0.12 4.59 583 64.41 2.2 
8 48 138 0.02 15.47 0.24 0.88 0.24 4.72 695 72.19 2.6 
9 57 152 0.02 14.92 0.15 0.37 0.07 2.95 739 65.41 2.7 
10 64 171 0.02 15.68 0.20 0.42 0.07 2.54 789 62.17 2.9 
11 71 192 0.02 17.34 0.22 0.43 0.07 2.25 839 60.74 3.1 
12 77 214 0.02 19.93 0.23 0.40 0.07 2.03 886 60.61 3.3 
13 84 232 0.03 18.36 0.18 0.29 0.05 1.86 921 43.79 3.4 
14 91 
15 98 
16 106 
17 113 
18 119 
19 126 
20 133 
21 140 
22 147 
23 154 
24 161 
25 168 
26 175 
27 182 

28 189 
29 197 
30 204 
31 210 
32 218 

33 224 
34 230 
35 238 
36 245 
37 253 
38 259 
39 265 
40 273 
41 280 
42 287 
43 294 

* Rates of sulfate production and NP depletion are 5-week moving averages 

Compiled by: RWL 

MLD2\93C049\GBAPP\8886\10000 102 Checked by: JET



Appendix 4.14 

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

MLD2\93C049\GBAPP\8765\10000 103



Appendix 4.14 Table 1 

Sample Characterization 

Backfill Coarse Tailings - Leached under wet/dry cycles followed by 

saturated conditions 

Metals Analysis {ppm) fmol) ABA Results 
Aluminum Al 18400 <0.03 Paste pH 6.0 
Antimony Sb 70 <0.04 S (Total) (%) 29.0 
Arsenic As 2600 <0.005 SO4 (%) 2900 
Barium Ba 50 0.012 S (sulfide) (%) | 28.3 
Beryllium Be <50 <0.005 |* AP (kg CaCO3/tonne) 906 

Bismuth Bi <20 <0.20|* NP (kg CaCO3/tonne) 25 
Cadmium Cd 20 <0.005 CO2 (%) 1.29 
Calcium Ca 5600 25.0 CO3 NP (kg CaCO3/tonne) 30 
Carbon C 4400 NA Net NP (kg CaCO3/tonne) -881 
Chromium Cr 30 <0.005 NP/AP 0.03 
Cobalt Co 79 <0.010 

Copper Cu 500 0.027 : 

Gallium Ga 13 NA 

lron Fe 268000 0.030 

Lead Pb 2000, <0.04 
Lithium Li NA NA 

Magnesium Mg 11200 13.000 

Manganese Mn 520 0.011 * Value Estimated 
Mercury Hg 2.0 <0.0002 

Molybdenum Mo <20 <0.020 

Nickel Ni <20 <0.015 

Phosphorus P NA NA 

Potassium K 3900 0.750 

Selenium Se 38 <0.005 

Silicon Si 150000 NA 

Silver Ag 17.4 <0.005 

Sodium Na 800 1.90 

Strontium Sr NA NA 

Thallium TI 10 <0.040 

Tin sn 22 <0.24 

Titanium Ti 1200 <0.050 

Tungsten W NA NA 

Vanadium V NA NA 

Zinc Zn 6000 0.44 

Sulfate SO4 2900 9.90 

Sulfur S 297000 NA 

Note: NA = Not Analyzed 

Compiled by: RWL 
MLD2\93C049\GBAPP\8893\1 0000 104 Checked by: JET



Appendix 4.14 Table 2 

Parameters Measured Weekly 

Backfill Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

UMA 

Oe eee mot) a imo) 

ce[tie[ 3 8 = = gS 14-Dec 63 0.000 1275 

21-Dec 3 70 4.400 6.0 2610 70 1480 2071 

28-Dec 4 77 4.500 6.5 2430 24 1570 2936 

3-Jan 5 83 0.400 7.0 2750 44 1055 2987 

11-Jan 6 91 4.500 6.6 773 71 540 3281 

17-Jan 7 97 2.750 6.6 829 86 370 3403 

23-Jan 8 103 0.500 6.7 916 87 332 3423 

30-Jan 9 110 0.500 6.7 876 96 294 3440 

8-Feb 10 119 4.500 7.2 617 110 256 3577 

15-Feb 11 126 0.500 6.8 815 72 255 3592 

21-Feb 12 132 0.500 7.0 688 90 255 3607 

28-Feb 13 139 0.500 7.0 848 100 254 3622 

7-Mar 14 146 0.500 7.0 764 110 253 3637 

13-Mar 15 152 0.500 7.0 697 110 252 3652 

21-Mar 16 160 0.500 7.0 704 120 252 3667 

28-Mar 17 167 0.500 7.1 681 110 251 3682 

4-Apr 18 174 4.500 7.0 708 120 250 3815 

10-Apr 19 180 0.500 7.1 678 80 251 3829 

18-Apr 20 188 0.500 7.4 737 96 253 3844 

29-Apr 21 195 0.500 75 704 110 254 3859 

1-May 22 201 0.500 7.4 724 110 255 3875 

8-May 23 208 0.500 7.2 736 110 256 3890 

15-May 24 215 0.500 7.1 665 10 258 3905 

22-May 25 222 0.500 7.3 642 110 259 3920 

31-May 26 231 0.500 7.2 639 110 260 3936 

6-Jun 27 237 0.500 7.4 655 100 261 3951 

12-Jun 28 243 0.500 7.0 655 100 263 3967 

20-Jun 29 251 0.500 7.2 660 97 264 3982 

26-Jun 30 257 0.500 7.1 684 100 265 3998 

3-Jul 31 264 0.500 7.2 693 266 4014 

11-Jul 32 272 0.250 7.1 686 268 4022 

17-Jul 33 278 0.000 269 4022 

25-Jul 34 286 2.000 6.9 694 90 270 4086 

31-Jul 35 292 0.250 7.0 688 

7-Aug 36 299 0.250 6.8 724 

14-Aug 37 306 0.250 7.2 720 

21-Aug 38 313 0.250 7.0 673 
30-Aug 39 322 0.250 6.9 726 
6-Sep 40 329 2.000 7.1 715 81 

11-Sep 41 334 2.000 6.9 744 66 

18-Sep 42 341 2.000 7.2 683 66 

25-Sep 43 348 2.000 7.0 633 62 

3-Oct 44 356 2.000 7.0 572 64 

10-Oct 45 363 2.000 6.9 517 66 

17-Oct 46 370 2.000 7.0 478 

23-Oct 47 376 2.000 7.1 485 

30-Oct 48 383 2.000 7.1 458 

6-Nov 49 390 2.000 6.9 472 

* Wet dry cycles ** Measured values of sulfate shown in bold 

| Compiled by: RWL 

MLD2\93C049\GBAPP\8893\10000 105 Checked by: JET



Appendix 4.14 Table 3 

Leachate Analysis 

Backfill Coarse Tailings 

Test: Leached under wet/dry cycies followed by saturated conditions 

Water Sample: Bottom seepage 

eg fe ACHATE ANALYSIS (magi) oo 
SENCLE) DAYS | Anmicum  Btgenie: canume oo Cedmiimt:  Calckem = Creraiuen oS eabms  eappete soo Wen head Megnestunt: Wenighnese) 22 Nike: Potasslant - Sebeniane 225 Sliven 22 Soars tine 
RUSE PAD ASB RT SE Re eu es eR INGE CS SMINE SON KR Se ee agin Ze 

pri. |e om mee eee eee meee ame eee 63 
3 70 4.70 1.500 0.044 0.230 480 0.03 0.63 0.350 100.0 350 320.0 44.0 0.48 8.40 0.360 0.057 380 190.0 
4 77 0.24 0.080 0.028 0.069 460 < 0.008 0.17 0.042 2.20 0.43 88.0 13.0 0.17 4.80 0.066 0.015 8.80 64.0 
5 83 032 0.086 0.027 0.052 350 0.005 0.12 0.041 2.50 0.46 65.0 9.10 0.12 4.80 0.043 0.010 4.60 43.0 
6 91 0.39 0.091 0.029 0.034 240 < 0.005 0.06 0.039 2.80 0.48 42.0 5.20 0.06 4.80 0.030 < 0.008 3.40 22.0 
7 97 0.05 0.022 0.032 0.021 200 < 0.006 0.03 0.007 0.02 0.03 31.0 3.60 0.04 2.80 0.018 < 0.008 3.10 12.0 
8 103 0.04 0.022 0.033 0.016 165 0.005 0.03 0.007 0.02 0.04 28.3 3.03 0.03 3.47 0.012 0.005 3.20 91 
9 110 0.04 0.021 0.033 0.011 134 0.005 0.02 0.008 0.02 0.06 25.7 2.47 0.03 4.13 0.008 0.005 3.30 6.3 
10 119 0.03 0.021 0.034 0.006 96 < 0.005 0.01 0.008 < 0.02 0.07 23.0 1.90 < 0.02 480 < 0.008 < 0.005 3.40 3.4 
11 126 0.03 0.024 0.03 0.006 132 0.005 0.01 0.008 0.02 0.07 24.3 1.91 0.02 43 0.005 0.005 3.50 3.4 
12 132 004 0028 0.03 0.006 167 0.005 0.01 0.007 0.02 0.07 25.5 1.93 0.02 3.9 0.005 0.005 3.60 2.9 
13 139 0.04 0.031 003 0.006 203 0.005 0.01 0.007 0.03 0.06 26.8 1.94 0.02 3.4 0.005 0.005 3.70 26 
14 146 0.05 0.034 0.03 0.006 238 0.005 0.01 0.007 0.03 0.06 28.0 1.95 0.02 3.0 0.005 0.005 3.80 24 
15 | 152 005 0.037 0.03 0.005 274 0.005 0.04 0.006 0.03 0.05 29.3 1.96 0.02 25 0.005 0.005 3.90 2.1 

om 16 160 006 0.041 0.03 0.005 309 0.005 0.01 0.006 0.03 0.05 30.5 1.98 0.02 2.0 0.005 0.005 4.00 1.8 
17 167 006 0044 0.03 0.005 345 0.005 0.01 0.005 0.03 0.04 31.8 1.99 0.02 1.6 0.005 0.005 4.10 1.6 
18 174 0.07 0.047 0.03 < 0.005 #380 < 0.008 < 0.01 < 0.008 0.04 0.04. 33.0 200 < 0.02 14. < 0.005 < 0.005 4.20 1.3 
19 180 0.07 0.047 0.03 0.005 362 0.005 0.01 0.005 0.04 0.04 33.6 2.03 0.02 14 0.008 0.005 4.22 1.3 

20 188 0.06 0047 0.03 0.005 343 0.005 0.01 0.005 0.03 0.04 34.1 2.05 0.02 1.0 0.011 0.005 4.25 1.2 
21 195 006 0.047 0.03 0.005 325 0.005 0.01 0.005 0.03 0.04 34.7 2.08 0.02 1.0 0.014 0.005 4.28 1.2 
22 201 0.06 0.047 0.3 0.005 306 0.005 0.01 0.005 0.03 0.04 35.3 2.10 0.02 1.0 0.017 0.005 4.30 11 
23 208 006 0.047 0.03 0.005 288 0.005 0.01 0.005 0.03 0.03 35.8 2.13 0.02 0.9 0.020 0.005 4.33 1.1 
24 215 006 0.047 0.03 0.005 269 0.005 0.01 0.005 0.03 0.03 36.4 2.15 0.02 0.9 0.023 0.005 4.35 1.0 

| 25 222 0.05 0.047 0.03 0.005 251 0.005 0.01 0.005 0.03 0.03 36.9 2.18 0.02 0.9 0.026 0.005 4.38 1.0 
26 231 005 0.047 0.03 0.005 233 0.005 0.01 0.005 0.03 0.03 37.5 2.20 0.02 0.9 0.029 0.005 4.40 1.0 
27 237 005 0046 0.03 0.005 214 0.005 0.01 0.005 0.03 0.03 38.1 2.23 0.02 0.8 0.031 0.005 4.43 0.9 
28 243 005 0.046 0.03 0.005 196 0.005 0.01 0.005 0.03 0.03 38.6 2.25 0.02 0.8 0.034 0.005 4.45 0.9 
29 251 0.05 0.046 0.03 0.005 177 0.005 0.01 0.005 0.03 0.03 39.2 2.28 0.02 0.8 0.037 0.005 4.48 0.8 
30 257 0.04 0.046 003 0.005 159 0.005 0.01 0.005 0.02 0.03 39.8 2.30 0.02 0.7 0.040 0.005 4.50 0.8 
31 264 0.04 0.046 0.03 0.005 4140 0.005 0.04 0.005 0.02 0.03 40.3 2.33 0.02 0.7 0.043 0.005 453 0.7 
32 272 0.04 0.046 0.03 0.005 122 0.005 0.01 0.005 0.02 0.03 40.9 2.35 0.02 0.7 0.046 0.005 4.55 0.7 
33 278 004 0046 0.03 0.005 103 0.005 0.01 0.005 0.02 0.02 41.4 2.38 0.02 0.6 0.049 0.005 458 0.7 
34 286 0.04 0.046 0.03 < 0.005 88 < 0.008 < 0.01 < 0.005 < 0.02 0.02 42.0 240 < 002 < 06 0.052 < 0.005 4.60 0.62 
35 292 : 
36 299 

* Wet dry cycles ** Measured values shown in bold 

Compiled by: RWL 

MLD2\93C049\GBAPP\88931\10000 Checked by: JET



Appendix 4.14 Table 4 

Cumulative Mass Flux 

Backfill Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

ES 2S UMD LATIVE MASS FLUX (mgkg eampley = 

@¥Cte | DAYS [USAR SoS Ss Ag Ba ed Ga pe eer SBM Re 25 RS EMS SMO ONE: ERE Be Ag Se Na ES 

GEISER BREESE ESE ESSE Ee 63 1.33 0.294 0.072 0183 2438 0.015 0.388 0094 244 0.67 121.9 1496 0.205 488 0.089 0.012 238 133.0 

3 70 3.87 1.105. 0.089 0306 4904 0.028 0727 0.269 786 255 2883 3880 0461 902 0.282 0042 43.4 2357 

4 77 3.99 4.148 0.097 0343 7315 0.030 0818 0.278 798 278 3298 46.00 0551 11.27 0.312 0049 456 2709 

5 83 4.01 1.152 0.097 0345 7475 0.030 0.824 0.278 79.9 280 3324 4645 0557 11.47 0314 0.049 45.7 273.0 

6 91 4.22 1.201 0.107 0363 8666 0.031 0.856 0285 814 3.05 3485 4932 0588 13.71 0.329 0.050 465 285.0 

7 97 4.23 1.208 0.114 0369 9259 0.032 0.866 0278 814 3.06 3546 5054 0598 1440 0.334 0.051 469 2889 

8 103 4.23 1.209 0.115 0370 9345 0032 0.867 0.277 81.4 306 3555 80.72 0600 1457 0.334 0.051 47.0 289.4 

9 110 4.23 1210 0116 0371 9410 0032 0868 0276 814 3.06 3563 5087 0601 14.78 0.334 0.052 47.1 2898 

10 119 4.24 1.220 0.128 0372 9804 0.034 0.871 0.265 814 3.09 3618 5192 0608 17.02 0336 0053 479 2914 | 

11 126 4.24 1.222 0.130 0.373 9869 0.034 0.872 0.264 814 3.09 3625 5204 0609 17.25 0336 0.053 480 2916 

12 132 4.24 1.223 0.131 0373 995.7 0.034 0.872 0.263 814 310 3633 5216 0609 1744 0.336 0053 481 2918 

13 139 4.24 1.225 0.132 0.373 10066 0.034 0.872 0.262 81.4 310 3641 6227 0610 17.60 0336 0.053 482 2919 

—_ 14 146 4.25 4.227 0.134 0.373 1019.7 0.034 0.873 0.260 81.4 3.10 365.1 5239 0611 17.74 0.336 0054 484 292.0 

S 15 152 4.25 1.229 0.135 0373 10350 0.034 0.873 0.259 81.4 310 3661 5251 0612 17.84 0337 0.054 485 2921 

16 160 4.25 1.231 0.136 0374 10525 0.035 0.873 0.258 814 3.14 367.1 5263 0612 1792 0.337 0.054 486 2922 

17 167 4.25 1.234 0.138 0374 10722 0.035 0874 0256 814 3.14 368.3 52.76 0613 17.97 0337 0054 487 2923 

18 174 4.28 1.259 0.149 0.375 12689 0.036 0.876 0.244 81.4 3.12 3794 53.86 0620 1817 0.338 0055 500 2927 

19 180 4.29 1.261 0.150 0375 1289.7 0.036 0.877 0.243 81.4 3.12 380.7 53.98 0621 1819 0339 0056 502 2928 

20 188 4.29 1.264 0.152 0375 13092 0.036 0877 0.241 814 312 3820 5411 0622 1820 0.339 008 503 2928 

21 195 4.29 1.267 0.153 0.376 1327.7 0.037 0877 0.240 81.4 3.12 383.3 5424 0622 1822 0340 0.056 504 2929 

22 201 4.29 1.270 0.154 0.376 13450 0.037 0878 0.239 814 3.12 384.7 5436 0623 1823 0341 005 506 2929 

23 208 4.30 1.272 0.155 0.376 1364.2 0.037 0.878 0.237. 81.4 3.12 386.1 5449 0624 18.25 0.342 0.056 50.7 293.0 

24 215 4.30 1.275 0.157 0.376 13763 0.037 0.878 0.236 814 3.12 3875 5463 0625 1826 0343 0.056 509 293.0 

25 222 4.30 1.278 0.158 0.376 13902 0.037 0878 0.235 81.4 3.12 389.0 5476 0625 1826 0344 0.056 510 293.0 

26 231 4.30 1.280 0.1689 0376 14029 0.037 0.879 0.233 814 313 3905 5489 0626 1827 0346 0.057 512 293.1 

27 237 431 1.283 0.160 0377 14146 0.038 0879 0.232 814 313 3920 5503 0627 1827 0348 0.057 514 2931 

28 243 4.31 1.286 0.162 0.377 1425.1 0.038 0.879 0.231 81.4 313 3936 55.17 0628 1828 0350 0.057 515 293.1 

29 251 4.31 1.289 0.163 0.377 14345 0.038 0880 0.229 814 3.13 3952 55.31 0629 1828 0362 0.057 517 2932 

30 257 4.31 1.291 0.164 0.377 1442.7 0.038 0880 0.228 814 3.13 3069 55.45 0629 1828 0354 0.057 518 2932 

31 264 4.31 1.294 0.165 0.377 14498 0.038 0.880 0.227. 81.4 3.13 39085 5559 0630 1827 0357 0.057 520 293.2 

32 272 4.31 1.295 0.166 0.377 14528 0.038 0.880 0.226 81.4 3.13 3994 55.66 0630 1827 0358 0057 521 293.2 

33 278 4.31 1.295 0.166 0.377 14528 0.038 0.880 0.226 81.4 3.13 3994 55.66 0630 1827 0.358 0057 621 293.2 

34 286 4.32 1306 0.170 0.378 14676 0.039 0.882 0.220 814 3.13 4065 56.25 0634 1823 0.370 0058 527 293.2 

35 292 
36 299 

* Wet dry cycles Note: mass flux values for cycles conducted under saturated conditions have been corrected for metals content in groundwater 

Compiled by: RWL 

MLD2\93C049\GBAPP18893\10000 
Checked by: JET



Appendix 4.14 Table 5 

Cumulative Metal Extractions 

Backfill Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

bees TS eer 
FF axiimare Arsene Satan Sect Gakuen Contam. Cab Copper ren esd Megrenns Margenane Mei Foiassam Bain Shwe Sean Tie 

veveie | ows | AP As Ba se ee pp MK Se Ap Ne 

2° 63 0.007 0.011 0.144 0.914 44 0.050 0.491 0.019 0.009 0.023 1.09 2.88 1.03 0.13 0.23 0.07 2.98 2.22 

3 70 0.021 0.043 0.179 1.531 8.8 0.094 0.920 0.054 0.029 0.088 2.57 7.46 2.31 0.23 0.74 0.24 §.42 3.93 

4 77 0.022 0.044 0.193 1.715 13.1 0.099 1.035 0 056 0.030 0.096 2.94 8.85 2.76 0.29 0.82 0.28 5.69 4.52 

5 83 0.022 0.044 0.195 1.727 13.3 0.099 1.042 0.056 0.030 0.097 2.97 8.93 2.78 0.29 0.83 0.28 5.71 4.55 

6 91 0.023 0.046 0.213 1.814 16.5 0.104 1.084 0.057 0.030 0.105 3.11 9.48 2.94 0.35 0.87 0.29 5.81 4.75 

7 97 0.023 0.046 0.227 1.846 16.5 0.107 1.096 0.056 0.030 0.105 3.17 9.72 2.99 0.37 0.88 0.29 5.87 4.82 

8 103 0.023 0.047 0.230 1.850 16.7 0.107 1.097 0.055 0.030 0.105 3.17 9.75 3.00 0.37 0.88 0.30 5.88 4.82 

9 110 0.023 0.047 0.232 1.853 16.8 0.108 1.099 0.055 0.030 0.106 3.18 9.78 3.00 0.38 0.88 0.30 5.89 4.83 

10 119 0.023 0.047 0.257 1.862 17.5 0.112 1.103 0.053 0.030 0.107 3.23 9.98 3.04 0.44 0.88 0.30 5.99 4.86 

11 126 0.023 0.047 0.259 1.863 17.6 0.113 1.103 0.053 0.030 0.107 3.24 10.01 3.04 0.44 0.88 0.31 6.00 4.86 

12 132 0.023 0.047 0.262 1.864 17.8 0.113 1.104 0.053 0.030 0.107 3.24 10.03 3.05 0.45 0.88 0.31 6.02 4.86 

13 139 0.023 0.047 0.265 1.865 18.0 0.114 1.104 0.052 0.030 0.107 3.25 10.05 3.05 0.45 0.88 0.31 6.03 4.86 

a 14 146 0.023 0.047 0.267 1.866 18.2 0.114 1.105 0.052 0.030 0.107 3.26 10.08 3.05 0.45 0.89 0.31 6.04 4.87 

S 15 152 0.023 0.047 0.270 1.867 18.5 0.115 1.105 0.052 0.030 0.107 3.27 10.10 3.06 0.46 0.89 0.31 6.06 4.87 

16 160 0.023 0.047 0.273 1.868 18.8 0.115 1.105 0.052 0.030 0.107 3.28 10.12 3.06 0.46 0.89 0.31 6.08 4.87 

17 167 0.023 0.047 0.275 1.869 19.1 0.116 1.106 0.051 0.030 0.107 3.29 10.15 3.07 0.46 0.89 0.31 6.09 4.87 

18 174 0.023 0.048 0.298 1.876 22.7 0.120 1.109 0.049 0.030 0.108 3.39 10.36 3.10 0.47 0.89 0.32 6.25 4.88 

19 180 0.023 0.049 0.301 1.876 23.0 0.121 1.110 0.049 0.030 0.108 3.40 10.38 3.10 0.47 0.89 0.32 6.27 4.88 

20 188 0.023 0.049 0.304 1.877 23.4 0.121 1.110 0.048 0.030 0.108 3.41 10.41 3.11 0.47 0.89 0.32 6.29 4.88 

21 195 0.023 0.049 0.306 1.878 23.7 0.122 1.110 0.048 0.030 0.108 3.42 10.43 3.11 0.47 0.89 0.32 6.31 4.88 

22 201 0.023 0.049 0.309 1.879 24.0 0.123 1.111 0.048 0.030 0.108 3.43 10.45 3.12 0.47 0.90 0.32 6.32 4.88 

23 208 0.023 0.049 0.311 1.879 24.3 0.123 1.111 0.047 0.030 0.108 3.45 10.48 3.12 0.47 0.90 0.32 6.34 4.88 

24 215 0.023 0.049 0.313 1.880 24.6 0.124 1.112 0.047 0.030 0.108 3.46 10.51 3.12 0.47 0.90 0.32 6.36 4.88 

25 222 0.023 0.049 0.316 1.881 24.8 0.124 1.112 0.047 0.030 0.108 3.47 10.53 3.13 0.47 0.91 0.32 6.38 4.88 

26 231 0.023 0.049 0.318 1.882 25.1 0.125 1.112 0.047 0.030 0.108 3.49 10.56 3.13 0.47 0.91 0.33 6.40 4.88 

27 237 0.023 0.049 0.321 1.883 25.3 0.125 1.113 0.046 0.030 0.108 3.50 10.58 3.13 0.47 0.92 0.33 6.42 4.88 

28 243 0.023 0.049 0.323 1.883 29.4 0.126 1.113 0.046 0.030 0.108 3.51 10.61 3.14 0.47 0.92 0.33 6.44 4.89 

29 251 0.023 0.050 0.325 1.884 25.6 0.126 1.114 0.046 0.030 0.108 3.53 10.64 3.14 0.47 0.93 0.33 6.46 4.89 

30 257 0.023 0.050 0.328 1.885 25.8 0.127 1.114 0.046 0.030 0.108 3.54 10.66 3.15 0.47 0.93 0.33 6.48 4.89 : 

31 264 0.023 0.050 0.330 1.886 25.9 0.127 1.114 0.045 0.030 0.108 3.56 10.69 3.15 0.47 0.94 0.33 6.50 4.89 

32 272 0.023 0.050 0.331 1.886 25.9 0.127 1.115 0.045 0.030 0.108 3.57 10.70 3.15 0.47 0.94 0.33 6.51 4.89 

33 278 0.023 0.050 0.331 1.886 25.9 0.127 4.115 0.045 0.030 0.108 3.57 10.70 3.15 0.47 0.94 0.33 6.51 4.89 

34 286 0.023 0.050 0.340 1.889 26.2 0.129 1.116 0.044 0.030 0.108 3.63 10.82 3.17 0.47 0.97 0.33 6.59 4.89 

35 292 
, 

36 299 

* Wet dry cycles 

Compiled by: RWL 

MLD2\93C049\G BAPP18893\10000 

Checked by: JET



Appendix 4.14 Table 6 

Metal Extraction Rates 

Backfill Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

OS MBTAL EXTRACTION RATES (mgfkgiwk) 6 Cycle Maving Average, 

cycte | oars PSAP AS Ba Bd Gee Cu Re BB Mg ONE ORES @ See gE Ng en 

ee 2* 63 

3 70 0.282 0.090 0.002 0.014 27.39 0.0015 0.038 0.019 6.019 0.210 18.48 2.65 0.0284 0.46 0.0215 0.0033 2.17 11.413 

4 77 0.266 0.085 0.002 0.016 48.76 0.0015 0.043 0.018 5.537 0.211 20.79 3.10 0.0346 0.64 0.0223 0.0036 2.17 13.794 

5 83 0.247 0.079 0.002 0.015 46.39 0.0014 0.040 0.017 5.111 0.197 19.39 2.90 0.0324 0.61 0.0208 0.0034 2.01 12.898 

6 91 0.240 0.076 0.003 0.015 51.90 0.0013 0.039 0.016 4753 0.199 18.88 2.86 0.0319 0.74 0.0201 0.0032 1.89 12.666 

7 97 0.597 0.188 0.009 0.038 140.42 0.0035 0.098 0.038 11.741 0.492 47.90 7.32 0.0809 1.96 0.0504 0.0080 4.75 32.097 

8 103 0.077 0.022 0.005 0.014 94.21 0.0008 0.030 0.002 0.606 0.108 14.26 2.53 0.0294 1.18 0.0110 0.0021 0.77 11.395 

9 110 0.050 0.013 0.004 0.006 44.46 0.0006 0.011 0.000 0.351 0.060 5.61 1.03 0.0105 0.75 0.0047 0.0006 0.33 3.999 

10 419 0.045 0.013 0.006 0.005 45.29 0.0008 0.009 -0.003 0.297 0.057 5.72 1.06 0.0100 1.08 0.0042 0.0008 0.43 3.577 

11 126 0.005 0.004 0.005 0.002 24.06 0.0005 0.003 -0.004 -0.002 0.008 2.81 0.54 0.0041 0.71 0.0013 0.0005 0.30 1.323 

12 132 0.003 0.003 0.003 0.001 13.96 0.0004 0.001 -0.003 -0.002 0.008 1.75 0.32 0.0022 0.61 0.0005 0.0004 0.24 0.570 

13 139 0.003 0.003 0.003 0.001 14.02 0.0004 0.001 -0.003 -0.001 0.008 1.68 0.30 0.0020 0.59 0.0004 0.0004 0.24 0.476 

—_ 14 146 0.003 0.003 0.003 0.001 15.30 0.0004 0.001 -0.003 -0.001 0.008 1.71 0.30 0.0019 0.58 0.0004 0.0004 0.25 0.429 

S 15 152 0.002 0.002 0.001 0.000 11.59 0.0002 0.000 -0.001 0.000 0.003 0.90 0.13 0.0008 0.17 0.0002 0.0002 0.12 0.142 

ad 16 160 0.002 0.002 0.001 0.000 13.50 0.0002 0.000 -0.001 0.000 0.002 0.95 0.12 0.0008 0.14 0.0002 0.0002 0.12 0.121 

17 167 0.002 0.002 0.001 0.000 15.30 0.0002 0.000 -0.001 0.000 0.002 1.00 0.12 0.0008 0.11 0.0002 0.0002 0.12 0.101 

18 174 0.008 0.007 0.003 0.000 52.46 0.0004 0.001 -0.003 0.001 0.004 3.05 0.32 0.0020 0.11 0.0004 0.0004 0.36 0.170 

19 180 0.008 0.007 0.003 0.000 55.57 0.0004 0.001 -0.004 0.001 0.004 3.21 0.33 0.0021 0.09 0.0004 0.0004 0.37 0.161 

20 188 0.008 0.007 0.003 0.000 §3.32 0.0004 0.001 -0.003 0 001 0.003 3.09 0.31 0.0019 0.07 0.0005 0.0004 0.36 0.142 

21 195 0.008 0.007 0.003 0.000 55.04 0.0004 0.001 -0.004 0.001 0.003 3.23 0.32 0.0020 0.06 0.0006 0.0004 0.37 0.138 

22 201 0.008 0.007 0.003 0.000 56.17 0.0004 0.001 -0.004 0.001 0.003 3.37 0.33 0.0021 0.05 0.0008 0.0004 0.38 0.136 

23 208 0.003 0.003 0.001 0.000 19.00 0.0002 0.000 -0.001 0.000 0.001 1.37 0.13 0.0008 0.02 0.0007 0.0002 0.15 0.046 

24 215 0.003 0.003 0.001 0.000 17.32 0.0002 0.000 -0.001 0.000 0.001 1.37 0.13 0.0008 0.01 0.0009 0.0002 0.15 0.042 

25 222 0.003 0.003 0.001 0.000 16.66 0.0002 0.000 -0.001 0.000 0.001 1.45 0.13 0.0008 0.01 0.0011 0.0002 0.15 0.041 

26 231 0.002 0.003 0.001 0.000 14.63 0.0001 0.000 -0.001 0.000 0.001 1.40 0.13 0.0007 0.01 0.0012 0.0001 0.15 0.036 

27 237 0.002 0.003 0.001 0.000 13.53 0.0001 0.000 -0.001 0.000 0.001 1.43 0.13 0.0007 0.01 0.0014 0.0001 0.15 0.034 

28 243 0.002 0.003 0.001 0.000 12.78 0.0002 0.000 -0.001 0.000 0.001 1.51 0.13 0.0008 0.01 0.0016 0.0002 0.15 0.032 

29 251 0.002 0.003 0.001 0.000 11.32 0.0001 0.000 -0.001 0.000 0.001 1.50 0.13 0.0007 0.00 0.0017 0.0001 0.15 0.029 

30 257 0.002 0.003 0.001 0.000 10.51 0.0002 0.000 -0.0014 0.000 0.001 1.58 0.14 0.0008 0.00 0.0020 0.0002 0.16 0.027 

31 264 0.002 0.003 0.001 0.000 9.94 0.0002 0.000 -0.0014 0.000 0.001 1.71 0.15 0.0008 0.00 0.0023 0.0002 0.17 0.026 

32 272 0.002 0.002 0.001 0.000 7.64 0.0001 0.000 -0.0012 0.000 0.000 1.48 0.13 0.0007 0.00 0.0021 0.0001 0.14 0.020 

33 278 0.001 0.002 0.001 0.000 5.54 0.0001 0.000 -0.0009 0.000 0.000 1.16 0.10 0.0005 0.00 0.0017 0.0001 0.11 0.015 

34 286 0.002 0.003 0.001 0.000 6.62 0.0002 0.000 -0.0018 -0.001 0.000 2.27 0.19 0.0010 -0.01 0.0037 0.0002 0.21 0.019 

35 292 

36 299 

* Wet dry cycles 

Compiled by: RWL 

MLD2\93C049\GBAPP\8893\10000 
Checked by: JET



Appendix 4.14 Table + 

Oxidation and Neutralization Results 

Backfill Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

A OMIDATION MOLES EXTRACTED E MOLE RATIOS | tees NEUTRALIZATIONS oe 
Op 2d Cumuatine Sulur. Sulfate | Sule. Sa fae Mp um NR NR ee NR 
SGYOLE | DAYS | Sullate Flux Depletion... Prod. Rate t | 4mmotskg):  (mmalng)  fmanmathg) | (S04) |g Depletion Depletion Rate Consumed: 
ES Mong UR SrA ee ctmpthay meg Oe 

2** 63 1275 0.15 0.0 
3 70 2071 0.24 88.5 8.30 6.16 6.85 1.57 1301 21.1 5.2 
4 77 2936 0.34 166.1 9.01 6.03 1.71 0.86 2075 96.3 8.3 
5 83 2987 0.34 157.7 0.54 0.40 0.11 0.94 2125 93.4 8.5 
6 91 3281 0.38 167.2 3.06 2.98 0.66 1.19 2489 "114.8 10.0 
7 97 3403 0.39 438.2 1.27 1.48 0.25 1.36 2663 548.2 10.7 
8 103 3423 0.39 286.7 0.21 0.22 0.04 1.23 2688 294.2 10.8 
9 110 3440 0.40 107.0 0.18 0.16 0.03 1.07 2707 134.2 10.8 
10 119 3577 041 114.6 1.42 0.98 0.23 0.85 2829 136.8 11.3 
11 126 3592 0.41 62.2 0.16 0.16 0.03 1.22 2848 71.7 11.4 
12 132 3607 0.41 40.8 0.16 0.22 0.03 1.60 2873 42.1 11.5 
13 139 3622 0.42 38.7 0.16 0.27 0.03 1.97 2904 41.9 11.6 
14 146 3637 0.42 38.2 0.16 0.33 0.04 2.35 2940 45.3 11.8 
15 152 3652 0.42 15.9 0.16 0.38 0.04 2.73 2983 32.7 11.9 
16 160 3667 0.42 15.4 0.15 0.44 ~ 0.04 3.11 3031 37.7 12.1 
17 167 3682 0.42 14.9 0.15 0.49 0.05 3.49 3085 42.4 12.3 
18 174 3815 0.44 38.5 1.39 4.92 0.46 3.88 3622 143.7 14.5 
19 180 3829 0.44 39.6 0.15 0.52 0.05 3.68 3679 152.1 147 
20 188 3844 0.44 37.4 0.16 0.49 0.05 3.49 3734 146.0 14.9 
21 195 3859 0.44 38.5 0.16 0.46 0.05 3.30 3785 150.9 15.1 
22 201 3875 0.45 39.7 0.16 0.43 0.06 3.11 3834 154.3 15.3 
23 208 3890 0.45 15.5 0.16 0.40 0.06 2.93 3880 53.1 15.5 
24 215 3905 0.45 151 0.16 0.38 0.06 2.74 3924 48.9 15.7 
25 222 3920 0.45 15.6 0.16 0.35 0.06 2.56 3965 47.6 15.9 
26 231 3936 045 148 0.16 0.32 0.06 2.38 4003 42.3 16.0 
27 237 3951 0.45 149 0.16 0.29 0.06 2.20 4038 39.7 16.2 
28 243 3967 0.46 15.4 0.16 0.26 0.06 2.02 4071 38.2 16.3 
29 251 3982 0.46 15.0 0.16 0.23 0.07 1.85 4101 34.5 16.4 
30 257 3998 0.46 15.6 0.16 0.21 0.07 1.67 4129 32.8 16.5 
31 264 4014 0.46 16.6 0.16 0.18 0.07 1.50 4153 31.9 16.6 
32 272 4022 0.46 14.1 0.08 0.07 0.04 1.33 4164 25.2 16.7 
33 278 4022 0.46 11.0 0.00 0.00 0.00 4164 18.6 16.7 
34 286 4086 0.47 20.7 0.67 0.37 0.29 0.99 4231 25.9 16.9 
35 292 
36 299 

* Rates of sulfate production and NP depletion are 5-week moving averages 

** Wet dry cycles 

110 Compiled by: RWL 

MLD2\93C049\GBAPP\8893\1 0000 Checked by: JET



Appendix 4.15 

Backfill Cemented Coarse Tailings - Leached Under Wet/Dry Cycles Followed by 

Saturated Conditions 

MLD2\93C049\GBAPP\8765\10000 111



Appendix 4.15 Table 1 

Sample Characterization 

Backfill Cemented Coarse Tailings - Leached under wet/dry cycles 

followed by saturated conditions 

Metals Analysis.) {ppm} fmol ABA Resuits 

Aluminum Al 18400 <0.03 Paste pH 6 

Antimony Sb 70 <0.04 S (Total) (%) 29 

Arsenic As 2600 <0.005 SO4 (%) 2900 

Barium Ba 50 0.012 S (sulfide) (%) 28.3 

Beryllium Be <50 <0.005}* AP (kg CaCO3/tonne) . 906 

Bismuth Bi <20 <0.20|* NP (kg CaCO3/tonne) 25 

Cadmium Cd 20 <0.005 CO2 (%) 1.29 

Calcium Ca 5600 29.0 CO3 NP (kg CaCO3/tonne) 30 

Carbon Cc 4400 NA Net NP (kg CaCO3/tonne) -881 

Chromium Cr 30 <0.005 NP/AP 0.03 

Cobalt Co 79 <0.010 

Copper Cu 500 0.027 . 

Gallium Ga 13 NA 

lron Fe 268000 0.030 

Lead Pb 2900 <0.04 
Lithium Li NA NA 

Magnesium Mg 11200 13.000 

Manganese Mn 520 0.011 * Value Estimated 

Mercury Hg 2.0 <0.0002 

Molybdenum Mo <20 <0.020 

Nickel Ni <20 <0.015 

Phosphorus P NA NA 

Potassium K 3900 0.750 

Selenium Se 38 <0.005 

Silicon Si 150000 NA 

Silver Ag 17.4 <0.005 

Sodium Na 800 1.90) | 

Strontium Sr NA NA 

Thallium Tl 10 <0.040 

Tin Sn 22 <0.24 

Titanium Ti 1200 <0.050 

Tungsten W NA NA 

Vanadium V NA NA 

Zinc Zn 6000 0.44 

Sulfate $04 2900 9.90 

Sulfur S 297000 NA 

Note: NA = Not Analyzed 

Compiled by: RWL 
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Appendix 4.15 Table 2 

Parameters Measured Weekly 

Backfill Cemented Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

Oe gfe ee ee 

ee ise et 

14-Dec 2” 63 4.500 11.4 4210 350 1390 454 

21-Dec 3 70 4.500 12.0 4330 510 1340 687 

28-Dec 4 77 4.500 10.0 3970 550 915 846 

3-Jan 5 83 0.400 10.4 3860 470 738 858 

11-Jan 6 91 4.500 11.9 3290 560 561 955 

17-Jan 7 97 2.750 12.1 3190 485 1006 

23-Jan 8 103 0.500 12.1 3110 530 409 1013 

30-Jan 9 110 0.500 12.4 3120 520 332 1020 

8-Feb 10 119 4.500 12.1 3145 520 256 1063 

15-Feb 1 126 0.500 12.2 3100 510 265 1068 

21-Feb 12 132 0.500 12.2 2990 500 275 1073 

28-Feb 13 139 0.500 12.4 3180 500 284 1079 

7-Mar 14 146 0.500 12.2 2910 500 293 1084 

13-Mar 15 152 0.500 12.2 2710 500 302 1090 

21-Mar 16 160 0.500 12.2 2810 480 312 1096 

28-Mar 17 167 0.500 12.2 2790 480 321 1102 

4-Apr 18 174 4.500 12.0 2810 440 330 1158 

10-Apr 19 180 0.500 12.0 2710 470 334 1164 

18-Apr 20 188 0.500 12.0 2690 470 339 1171 

25-Apr 21 195 0.500 11.5 2540 450 343 1177 

1-May 22 201 0.500 11.2 2670 420 348 1184 

8-May 23 208 0.500 11.1 2630 400 352 1191 

15-May 24 215 0.500 11.1 2300 356 1197 

22-May 25 222 0.500 11.2 2310 410 361 1204 

31-May 26 231 0.500 11.1 2350 390 365 1211 

6-Jun 27 237 0.500 11.3 2380 380 369 1218 

12-Jun 28 243 0.500 11.9 2220 370 374 1225 

20-Jun 29 251 0.500 11.9 2220 370 378 1232 

26-Jun 30 257 0.500 11.9 2190 340 383 1240 

3-Jul 31 264 0.500 11.8 2160 387 1247 

11-Jul 32 272 0.250 11.7 2060 391 1251 

17-Jul 33 278 0.000 
396 1251 

25-Jul 34 286 2.000 11.5 2110 320 400 1281 

31-Jul 35 292 0.250 11.1 2120 

7-Aug 36 299 0.250 10.8 2050 

14-Aug 37 306 0.250 11.8 2100 

| 21-Aug 38 313 0.250 11.3 2040 

30-Aug 39 322 0.250 11.3 1970 

6-Sep 40 329 2.000 11.4 1920 300 

11-Sep 41 334 2.000 11.3 2130 300 

18-Sep 42 341 2.000 11.8 2190 310 

25-Sep 43 348 2.000 11.2 2150 300 

3-Oct 44 356 2.000 11.3 2110 300 

10-Oct 45 363 2.000 11.5 2050 300 

17-Oct 46 370 2.000 11.2 1920 

23-Oct 47 376 2.000 11.1 2050 

30-Oct 48 383 2.000 11.0 1980 

6-Nov 49 390 2.000 11.2 2070 

* Wet dry cycles ** Measured values of sulfate shown in bold 

Compiled by: RWL 
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Appendix 4.15 Table 3 

Leachate Analysis 

Backfill Cemented Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

BE SE CRAGHATE: ANALYSIS (mgiL} et) cece 
GYGLE | DAYS 2 oAlweinen Sawer Badan Callum: Cheornlarn: 2 Bopper 265 aren 0 tem Magnesia oo Mengane— Molyedsount: “Pateselan | Setenan: Bodies: oo Zine 4 
PP SARE SASS Bg Qa egg eee Re PB) EMS MMe IR CEB SNES aR 

2° 63 0.14 0.011 0.060 250 0.017 0.009 0.23 < 0.040 1.30 0.021 0.030 244 0.034 68.0 0.037 

3 70 0.11 0.014 0.091 440 0.006 < 90.008 0.06 0.078 0.04 < 0.005 0.041 256 0.032 82.0 0.180 

4 77 0.10 0.012 0.084 410 < 0.005 0.008 0.16 0.075 0.07 < 0.005 0.034 197 0.040 §6.0 0.020 

5 83 0.10 0.011 0.078 375 0.005 0.007 0.10 0.082 0.06 0.005 0.038 169 0.032 48.0 0.115 

6 91 0.40 0.010 0.072 340 < 0.006 0.005 0.03 0.089 0.05 < 0.005 0.042 140 0.024 40.0 0.210 

7 97 0.08 0.010 0.081 340 < 0.005 0.005 0.04 0.130 1.00 0.150 0.028 100 0.027 29.0 0.650 

8 103 0.08 0.009 0.072 323 0.005 0.005 0.03 0.109 0.68 0.102 0.027 917 0.025 26.0 0.440 

9 110 0.08 0.007 0.064 307 0.005 0.006 0.03 0.087 0.35 0.053 0.025 83.3 0.022 23.0 0.230 

10 119 0.08 < 06.006 0.055 290 < 0.005 0.006 0.02 0.066 0.03 0.005 0.024 75.0 0.020 20.0 0.020 . 

11 126 0.09 0.006 0.054 290 0.005 0.006 0.03 0.063 0.03 0.005 0.024 713 0.020 19.4 0.021 

12 132 0.09 0.006 0.053 290 0.005 0.006 0.05 0.060 0.03 0.005 0.024 67.5 0.019 18.8 0.022 

13 139 0.10 0.006 0.052 290 0.005 0.006 0.06 0.056 0.03 0.005 0.024 63.8 0.019 18.1 0.023 

14 146 0.10 0.006 0.051 290 0.005 0.006 0.07 0.053 0.03 0.005 0.024 60.0 0.018 17.5 0.025 

an 15 152 0.11 0.005 0.049 290 0.005 0.005 0.08 0.050 0.03 0.005 0.023 §6.3 0.018 16.9 0.026 

> 16 160 0.11 0.005 0.048 290 0.005 0.005 0.10 0.047 0.03 0.005 0.023 §2.5 0.017 16.3 0.027 

17 167 0.12 0.005 0.047 290 0.005 0.005 0.11 0.043 0.03 0.005 0.023 48 8 0.017 15.6 0.028 

18 174 0.12 < 0.005 0.046 290 < 0.005 < 0.006 0.12 < 0.040 < 0.03 < 0.006 0.023 45.0 0.016 18.0 0.029 

19 180 0.11 0.012 0.046 292 0.005 0.11 0.039 0.03 0.023 43.9 0.016 14.8 0.028 

20 188 0.11 0.018 0.046 294 0.005 0.11 0.037 0.03 0.023 42.9 0.017 14.6 0.028 

21 195 0.10 0.025 0.047 296 0.005 0.10 0.036 0.03 0.023 41.8 0.017 14.4 0.027 

22 201 0.10 0.031 0.047 298 0.005 0.10 0.034 0.03 0.023 40.8 0.017 14.3 0.027 

23 208 0.09 0.038 0.047 299 0.005 0.09 0.033 0.03 0.023 39.7 0.018 14.1 0.026 

24 215 0.09 0.044 0.047 301 0.005 0.08 0.031 0.03 0.023 38.6 0.018 13.9 0.026 

25 222 0.08 0.051 0.047 303 0.005 0.08 0.030 0.03 0.023 37.6 0.018 13.7 0.025 

26 231 0.08 0.058 0.048 305 0.005 0.07 0.029 0.03 0.024 36.5 0.019 13.5 0.025 . 

ai 237 0.07 0.064 0.048 307 0.005 0.06 0.027 0.03 0.024 35.4 0.019 13.3 0.024 

28 243 0.07 0.071 0.048 309 0.005 0.06 0.026 0.03 0.024 34.4 0.019 13.1 0.023 

29 251 0.06 0.077 0.048 311 0.005 0.05 0.024 0.03 0.024 33.3 0.019 12.9 0.023 

30 257 0.06 0.084 0.048 313 0.005 0.05 0.023 0.03 0.024 32.3 0.020 12.8 0.022 

| 31 264 0.05 0.090 0.048 314 0.005 0.04 0.021 0.03 0.024 31.2 0.020 12.6 0.022 

32 272 0.05 0.097 0.049 316 0.005 0.03 0.020 0.03 0.024 30.1 0.020 12.4 0.021 

33 278 0.04 0.103 0.049 318 0.005 0.03 0.018 0.03 0.024 29.1 0.021 12.2 0.021 

34 286 0.04 0.110 0.049 320 < 0.006 < 0.02 0.017. < 0.03 0.024 28.0 0.021 12.0 < 0.020 

35 292 

36 299 . 

* Wet dry cycles 

Compiled by: RWL 
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Appendix 4.15 Table 4 

Cumulative Mass Fiux 

Backfill Cemented Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

dyes pn CUMULATIVE MASS FLUX (mgfkg sample) 0 2 nee 
CUES nade Sande Bata: Cakdary ° Chremiden Copper ran 05 auned 5 Magnesia" Mariganeas Molyedenom Botesstien Selenium | Sodlant Zine 
OOYCLE PDAYS | UAD SSS Re BREE Garr Ca Ree eRBEE Mg cM SM Be Se ON Ee 

ERIE ERESESSe tee Ree eS 63 0.08 0.004 0.051 1441 0.302 0.008 0.069 0.14 0.2 0.005 0.017 123.0 0.021 396 0.020 
3 70 009 0006 0065 2171 «210.302 0004 0074 015 -2.0 0.004 0.024 1679 0027 536 -0.026 
4 77 011 0.008 0078 2848 0.303 0001 0097 016 -4.3 0.002 0.030 202.4 0.033 631 -0.100 
5 83 011 0.008 0079 2902 0303 0000 0098 016 -45 0.002 0.030 205.0 0.034 639 -0.105 
6 91 012 0009 0089 3456 0303 -0.004 0098 018 -6.8 0.001 0.038 2295 0037 706 -0.145 
7 97 013 0.010 0097 3794 0304 -0.006 0099 0.19 8.1 0.016 0.041 2402 0040 735 -0.123 
8 103 013 0010 0.098 3853 0304 -0006 0099 0.19 -8.3 0.018 0.041 2419 0.041 739 ~~ -0.123 
9 110 013 0010 0099 3908 0304 -0007 0099 0.19 -B.6 0.019 0.042 2436 0.041 74.4 -0.127 
10 119 015 0011 0106 4374 0304 -0011 0097 0.20 -10.8 0.018 0.046 2566 0044 +775 ~~ -0.201 : 
11 126 015 0011 0107 4425 0.304 -0011 0097 020 114 0.018 0.046 2580 0044 779 -0.209 
12 132 015 0011 0108 447.7 0.304 -0011 0097 020 11.4 0.018 0.047 2593 0045 782 -0217 
13 139 015 0011 0109 4629 0304 -0012 0098 0.20 -116 0.017 0.047 2605 0045 785 -0.225 

_ 14 146 015 0011 0109 4581 0304 -0012 0099 020 -11.9 0.017 0.048 261.7 0045 788 -0.233 
S 15 152 015 0011 0110 4632 0.304 -0013 0100 0.20 -12.1 0.017 0.048 2628 0046 791 -0.241 

16 160 016 0011 0111 4684 0.304 -0013 0101 0.20 -124 0.017 0.049 2638 0046 794 ~# -0.249 
17 167 016 0011 O112 °4736 0304 -0013 0103 020 -126 0.017 0.049 2647 0046 797 #-0258 
18 174 018 0012 0117 +5202 0305 -0017 0118 021 -14.9 0.016 0.053 2725 0.048 820 -0.330 
19 180 018 0012 0118 525.4 0.018 0.120 021 -15.2 0.054 2733 0.049 822 -0.338 
20 188 018 0012 0119 5306 0.018 0.121 021 -15.4 0.054 2742 0049 825 -0346 
21 195 018 0.013 0120 535.9 0.019 0123 0.21 -15.7 0.055 2750 0.049 827 -0.354 
22 201 018 0013 0120 5412 0.019 0124 021 -15.9 0.055 275.7 0.050 830 -0.362 
23 208 018 0014 0121 546.6 -0.020 0.125 0.21 -16 2 0.055 2765 0.050 832 -0370 
24 215 019 0015 0122 552.0 0.020 0.126 0.21 -16.4 0.056 2772 0050 834 -0.378 
25 222 019 0016 0122 557.4 0.020 0127 0.21 -16.7 0.056 278.0 0.051 837 -0.386 
26 231 0.19 0017 0.123 562.9 -0.021 0128 021 -16.9 0.057 278.7 0.051 839  -0.394 
27 237 0.19 0018 0124 568.4 0021 0.129 0.21 -17.2 0.057 2793 0051 841 ~ -0.403 
28 243 0.19 0.019 0124 573.9 0.022 0.129 021 -17.4 0.058 2800 0.051 843  -0.411 
29 251 0.19 0021 0125 579.5 -0.022 0130 021 17.7 0.058 2806 0052 845 -0419 
30 257 019 0022 0126 585.1 0.023 0.130 021 -17.9 0.059 2812 0052 848 -0.427 
31 264 019 0024 0.126 590.8 0.023 0130 0.21 -18.2 0.059 2818 0052 850 -0.435 
32 272 019 0.025 0.127 593.6 0.023 0.130 0.21 -18.3 0.059 282.1 0053 85.1 -0.439 
33 278 0.19 0025 0127 593.6 0.023 0130 0.21 -18.3 0.059 2821 0053 85.1 -0.439 
34 286 020 0.033 0.130 616.7 0.025 0.129 0.21 -19.3 0.061 2843 0.054 859  -0.472 
35 292 
36 299 

* Wet dry cycles Note: mass flux values for cycles conducted under saturated conditions have been corrected for metals cortert in groundwater 

Compiled by) RWL 
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Appendix 4.15 Table 5 

Cumulative Metal Extractions 

Backfill Cemented Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

SS OGMUEATIVE METAL EXTRACTIONS (AJ 000 8s 
pS damien: ARISE iberiaen:  Gakehars: Cheol: Copper Siren: wad: Magnesium. “Manganese Wotysdenum: Potwasium Selenium: Sodiunn Zing: 
pyele | pays | AP As Be Ca Gr eee Pe Me MK Be Na ea 

CRIES EESE EE SEE se 63 0.000 0.000 0102 26 101 0.002 0.0000 0.005 0.002 __ 0.001 0.08 3.16 0.06 49 0.000 
3 70 0.001 0.000 0130 39 101 0.001 0.0000 0005 -0018 0.001 0.12 431 0.07 67 0.000 
4 77 0.001 0.000 0155 5. 101 0.000 0.0000 0006 -0.038 0.000 015 5.19 0.09 79 -0.002 
5 83 0.001 0.000 0157 §2 1.01 0.000 0.0000 0.006 -0040 0.000 0.15 5.26 0.09 8.0 -0.002 
6 91 0.001 0.000 0178 62 1.01 -0.001 0.0000 0006 -0.061 0.000 0.19 5.88 0.10 88 -0.002 
7 97 0.001 0.000 0193 68 1.01 -0.001 0.0000 0006 -0.072 0.003 0.20 616 O11 9.2  -0.002 
8 103 | 0.001 0.000 0195 69 1.01  -0.001 0.0000 0007 -0.074 0.003 0.21 620 O11 92 -0.002 
9 110 | 0.001 0.000 0197 7.0 1.01 0.001 0.0000 0007 -0.076 0.004 0.21 6.25 0.11 93  -0.002 
10 119 | 0.001 0.000 0213 78 1.01 -0.002 0.0000 0.007 -0.097 — 0.003 0.23 658 0.12 9.7 — -0.003 , 
11 126 | 0.001 0000 0214 79 1.01 -0.002 0.0000 0007 -0.099 0.003 0.23 662 0.12 97  -0.003 
12 132. | 0.001 0000 0216 80 1.01  -0.002 0.0000 0.007 -0.101 0.003 0.23 665 0.12 98  -0.004 
13 139 | 0.001 0.000 0217 81 1.01 -0.002 0.0000 0.007 -0.104 0.003 0.24 668 0.12 98  -0.004 

— 14 146 | 0.001 0.000 0219 82 1.01 -0.002 0.0000 0007 -0.106 0.003 0.24 671 0.12 99 -0.004 
— 15 152. | 0.001 0.000 0220 83 1.01 -0.003 0.0000 0007 -0.108 0.003 0.24 674 0.12 99  -0.004 

On 16 160 | 0.001 0.000 0.222 84 1.01. -0.003 0.0000 0.007 -0.110 0.003 0.24 6.76 0.12 99 -0.004 
17 167 | 0.001 0.000 0223 85 1.01 -0.003 0.0000 0.007 -0.113 0.003 0.25 6.79 012 10.0 -0.004 
18 174 | 0.001 0.000 0235 93 1.02 -0.003 0.0000 0.007 -0.133 0.003 0.27 699 013 10.2 -0.005 
19 180 | 0.001 0.000 0236 9.4 0.004 0.0000 0.007 = -0.135 0.27 701 013 103  -0.006 

20 188 | 0.001 0.000 0238 95 0.004 0.0000 0.007 -0.138 0.27 703 013 103 -0.006 
| 21 195 | 0.001 0.000 0239 96 0.004 0.0000 0.007 -0.140 0.27 705 013 10.3  -0.006 

22 201 | 0.001 0.001 0240 97 0.004 0.0000 0.007 -0.142 0.27 707 013 10.4  -0.006 
23 208 | 0.001 0.001 0242 98 0.004 0.0000 0.007 -0.144 0.28 709 013 104 -0.006 
24 215 | 0.001 0001 0243 99 0.004 0.0000 0007 -0.147 0.28 7.11 013 104 -0.006 
25 222 | 0.001 0.001 0244 10.0 0.004 0.0000 0.007 -0.149 0.28 713 013 105  -0,006 
26 231 | 0.001 0.001 0246 10.1 -0.004 0.0000 0.007 -0.151 0.28 7145 013 105 -0.007 
27 237 | 0.001 0.001 0247 10.1 0.004 0.0000 0.007 -0.153 0.29 716 0.13 105  -0.007 
28 243 | 0.001 0.001 0249 102 0.004 0.0000 0.007 -0.156 0.29 718 014 10.5  -0.007 
29 251 | 0.001 0.001 0.250 103 0.004 0.0000 0.007 -0.158 0.29 7.20 014 106 -0.007 
30 257 | 0.001 0.001 0.252 10.4 0.0058 0.0000 0.007 -0.160 0.29 721 014 106 -0.007 
31 264 | 0.001 0001 0.253 105 0.005 0.0000 0007 -0.162 0.30 723 014 106 -0.007 
32 272. | 0.001 0.001 0254 106 0.005 0.0000 0.007 -0.164 0.30 723 014 106 -0.007 
33 278 | 0.001 0.001 0254 106 0.005 0.0000 0.007 -0.164 0.30 7.23 014 106  -0.007 
34 286 | 0.001 0.001 0.259 11.0 0.005 0.0000 0.007 -0.173 0.31 729 014 107  -0.008 
35 292 
36 299 

* Wet dry cycles 

Compiled by: RWL 
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Appendix 4.15 Table 6 

Metal Extraction Rates 

Backfill Cemented Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

Eo [METAL EXTRACTION RATES (mgigiwh] “Cycle Moving Average 
ET aime ARSENIC Bariar: Calehaen Chrommam Copper om aad Nagnenin:” Manganees  Molyodenum. Peematuny: Selena: Sodan Zine 

eevcte | pays | AP AS SB a ee Cu Fe Ab Mg MMe ee ee eee ae 

a 63 
3 70 0005 0.0004 0.003 12.99 0.0004 -0.0003 0.005 0.0019 -0.23 0.000 00014 975 0.0012 283 -0.004 

4 77 0.006 0.0006 0.004 1846 0.0004 -0.0006 0.007 0.0027 -0.43 0.000 0.0018 1223 0.0018 3.50 -0.011 

5 83 0.005 0.0005 0.004 17.50 0.0004 -0.0005 0.006 0.0026 -0.42 0.000 0.0018 1150 0.0017 3.29 -0.011 

6 94 0.006 0.0006 0.004 20.45 0.0004 -0.0008 0.006 0.0033 -0.57 0.000 0.0022 1245 0.0018 354 -0.013 

7 97 0011 0.0012 0.009 4844 0.0004 -0.0028 0.006 0.0092 -1.71 0.002 0.0050 24.11 0.0038 698 -0.029 

8 103 | 0.008 0.0009 0.007 35.67 0.0003 -0.0022 0.005 0.0077 = -1.33 0.003 0.0037 15.70 0.0029 431  -0.021 

9 110 | 0.005 0.0005 0.004 2249 0.0002 -0.0016 0.000 0.0059 -0.90 0.003 0.0028 873 0.0016 238 -0.006 

10 119 | 0.007 0.0006 0.005 2861 0.0002 -0.0021 0.000 0.0068 -1.23 0.003 0.0030 10.03 0.0020 266 -0.019 

11 126 | 0.004 0.0003 0.004 19.38 0.0002 -0.0015 0.000 0.0048 -0.86 0.003 0.0017 5.70 0.0014 146 -0.013 

12 132 | 0.003 0.0002 0.002 13.65 0.0001 -0.0011 0.000 0.0025 -0.65 0.000 0.0012 382 0.0009 095 -0.019 

13 139 | 0003 0.0002 0.002 13.15 0.0001 -0.0010 0.000 0.0023 -0.64 0.000 0.0012 361 0.0009 0.89 -0.020 

— 14 146 | 0.003 0.0002 0.002 13.08 0.0001 -0.0010 0.000 0.0021 -0.64 0.000 0.0012 352 0.0008 087 -0.021 

bn 15 152. | 0.002 0.0001 0.001 549 0.0001 -0.0004 0.001 0.0008  -0.27 0.000 0.0008 131 0.0003 0.34  -0.009 

~ 16 160 | 0.002 0.0001 0.001 §33 0.0001 -0.0004 0.001 0.0007 -0.26 0.000 0.0008 119 0.0003 0.31 -0.008 

17 167 | 0.002 0.0001 0.001 518 0.0000 -0.0004 0.001 0.0006 -0.25 0.000 0.0008 1.08 0.0003 0.29 -0.008 

18 174 | 0.005 0.0001 0.002 13.46 0.0001 -0.0011 0.004 0.0011 -0.66 0.000 0.0012 239 0.0007 0.69 ~ -0.021 

19 180 | 0.005 00002 0.002 13.86 0.0011 0.004 0.0011 -0.68 0.0012 240 0.0007 0.70 ~ -0.022 

20 188 | 0.005 0.0002 0.002 13.10 0.0011 0.004 0.0010 -0.64 0.0011 222 0.0007 065  -0.020 

21 195 | 0.005 0.0003 0.002 13.50 -0.0011 0.004 0.0010 -0.66 0.0012 224 0.0007 066 -0.021 

22 201 | 0.005 0.0004 0.002 13.93 0.0012 0.004 0.0010 -0.68 0.0012 227 0.0007 068  -0.022 

23 208 | 0.002 0.0004 0.001 5.44 -0.0004 0.001 0.0003 = -0.26 0.0005 083 0.0003 0.25  -0.008 

24 215 | 0.002 0.0006 0.001 5.32 0.0004 0.001 0.0003 = -0.25 0.0005 0.78 0.0003 0.24 -0.008 

25 222 | 0.002 0.0007 0.001 52 0.0004 0.001 0.0003 -0.26 0.0005 078 0.0003 0.24  -0.008 

26 231 | 0.001 0.0008 0.001 5.25 0.0004 0.001 0.0002 -0.25 0.0004 0.72 0.0003 0.23 ~ -0.008 

27 237. | 0.001 0.0009 0.001 5.28 -0.0004 0.001 0.0002 -0.25 0.0004 0.70 0.0003 0.22 -0.008 

28 243 | 0.001 0.0011 0.001 5.47 0.0004 0.001 0.0002 -0.25 0.0008 0.70 0.0003 0.23  -0.008 

29 251 | 0.001 0.0012 0.001 5.35 -0.0004 0.001 0.0001 -0.25 0.0004 0.66 0.0003 0.22 -0.008 

30 257. | 0.001 0.0013 0.001 5.54 -0.0004 0.001 0.0001 = -0.25 0.0005 0.66 0.0003 0.22 -0.008 

31 264 | 0.001 0.0015 0.001 5.92 0.0005 0.000 0.0001 -0.27 0.0005 067 0.0004 0.23 -0.009 

32 272 | 0.001 0.0014 0.001 5.05 0.0004 0.000 0.0001 —--0.23 0.0004 0.56 0.0003 0.19 -0.007 

33 278 | 0.001 0.0011 0.000 3.94 -0.0003 0.000 0.0000 -0.18 0.0003 043 0.0002 0.15  -0.006 

34 286 | 0.001 0.0025 0.001 7.43 -0.0006 0.000 0.0000  -0.33 0.0006 0.73 0.000 0.26 -0.011 

35 292 
36 299 

* Wet dry cycles 

Compiled by: RWL 
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Appendix 4.15 Table 7 

Oxidation and Neutralization Rates 

Backfill Cemented Coarse Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

 OMDANION | MOLES EXTHACTIEO-— EP MOLE RATIO = NEUTRALIZATION 
Eb ceumuative Suite Sulfate | Sulste, Ga Mg ae com Ne NP NP 
Severe | DAYS | Sullaia Flux Depletion Prod: Rute "| (mmolkg) — (mmolixg) — Gamolkg) | [S04] fF Depletion: Depletion Rate: Consumed. 
cE ob emgage ey gon) | eee owe 

2** 63 454 0.05 4.72 3.60 0.01 0.76 361 1.4 

3 70 687 0.08 53.1 2.44 1.82 -0.09 0.71 534 31.5 2.1 

4 77 846 0.10 63.7 1.66 1.69 -0.09 0.96 694 44.4 2.8 

5 83 858 0.10 59.7 0.12 0.14 -0.01 1.08 707 42.0 2.8 

6 91 955 0.11 62.1 1.01 1.38 -0.09 1.28 836 48.8 3.3 

7 97 1006 0.12 113.7 0.53 0.85 -0.05 1.49 915 114.1 3.7 

8 103 1013 0.12 69.2 0.08 0.15 -0.01 1.67 929 83.7 3.7 

9 110 1020 0.12 36.8 0.07 0.14 -0.01 1.94 942 52.5 3.8 

10 119 1063 0.12 39.9 0.45 1.16 -0.09 2.38 1049 66.4 4.2 

11 126 1068 0.12 22.7 0.05 0.13 -0.01 2.29 1061 44.9 4.2 

12 132 1073 0.12 13.5 0.05 0.13 -0.01 2.21 1073 31.4 4.3 

13 139 1079 0.12 12.7 0.06 0.13 -0.01 2.14 1084 30.2 4.3 

14 146 1084 0.12 12.5 0.06 0.13 -0.01 2.07 1096 30.1 4.4 

15 152 1090 0.13 5.7 0.06 0.13 -0.01 2.00 1108 12.6 4.4 

16 160 1096 0.13 5.7 0.06 0.13 ~ 0.01 1.94 1120 12.2 45 

17 167 1102 013 5.7 0.06 0.13 -0.01 1.88 1132 11.9 45 

18 174 1158 0.13 15.9 0.59 1.16 -0.09 1.83 1239 30.9 5.0 

19 180 1164 013 16.5 0.07 0.13 -0.01 1.82 1251 31.9 5.0 

20 188 1171 0.13 15.7 0.07 0.13 -0.01 1.81 1263 30.1 5.1 

21 195 1177 0.14 16.3 0.07 0.13 -0.01 1.80 1275 31.0 5.1 

22 201 1184 0.14 16.9 0.07 0.13 -0.01 1.79 1288 32.0 5.2 

23 208 1191 0.14 6.7 0.07 0.13 -0.01 1.78 1300 12.5 5.2 

24 215 1197 0.14 6.6 0.07 0.13 -0.01 1.77 1312 12.3 5.2 

25 222 1204 0.14 6.9 0.07 0.14 -0.01 1.76 1325 12.7 5.3 

26 231 1211 0.14 6.6 0.07 0.14 -0.01 1.75 1338 12.1 5.4 

27 237 1218 0.14 6.7 0.07 0.14 -0.01 1.74 1350 12.2 5.4 

28 243 1225 0.14 6.9 0.07 0.14 -0.01 1.73 1363 12.6 5.5 

29 251 1232 0.14 6.8 0.07 0.14 -0.01 1.72 1376 12.4 5.5 

30 257 1240 0.14 71 0.08 0.14 -0.01 1.71 1389 12.8 5.6 

31 264 1247 0.14 76 0.08 0.14 -0.01 1.71 1402 13.7 5.6 

32 272 1251 014 65 0.04 0.07 -0.01 1.70 1409 11.7 5.6 

33 278 1251 0.14 5.1 0.00 0.00 0.00 1409 9.1 5.6 

34 286 1281 015 98 0.32 0.58 -0.04 1.68 1462 17.2 5.8 

35 292 

36 299 

* Rates of sulfate production and NP depletion are 5-week moving averages 

** Wet dry cycles 

118 Compiled by: RWL 

MLD2\93C049\GBAPP\891 2\10000 Checked by: JET



Appendix 4.16 

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

MLD2\93C049\GBAPP\87 65\10000 119



Appendix 4.16 Table 1 

Sample Characterization 

Backfill Whole Tailings - Leached under wet/dry cycles followed by 

| saturated conditions 

A Tails... | Groundwater. es 

Aluminum Al 30600 <0.03 Paste pH 6.2 

Antimony Sb 68 <0.04 S (Total) (%) 29.7 

Arsenic As 2500 <0.005 SO4 (%) 1940 

Barium Ba 54 0.012 S (sulfide) (%) : 27.8 

Beryllium Be <50 <0.005)* AP (kg CaCO3/tonne) 927 

Bismuth Bi <20 <0.20|* NP (kg CaCO3/tonne) 27 

Cadmium Cd 28 <0.005 CO2 (%) 1.39 

Calcium Ca 6800 25.0 CO3 NP (kg CaCO3/tonne) 31.5 

Carbon Cc 5000 NA Net NP (kg CaCO3/tonne) -900 

Chromium Cr 100 <0.005 NP/AP 0.03 

Cobalt Co 69 <0.010 

Copper Cu 860 0.027 

Gallium Ga 16 NA 

lron Fe 232000 0.030 

Lithium Li NA NA 

Magnesium Mg 14900 13.000 

Manganese Mn 580 0.011 * Value Estimated 

Mercury Hg 1.6 <0.0002 

Molybdenum Mo <20 <0.020 

Nickel Ni 22 <0.015 

Phosphorus P NA NA 

Potassium K 7600 0.750 

Selenium Se 35 <0.005 

Silicon Si 160000 NA 

Silver Ag 22.2 <0.005 

Sodium Na 1600 1.90 

Strontium Sr NA NA 

Thallium TI 14 <0.040 

Tin sn 24 <0.24 

Titanium Ti 1400 <0.050 

Tungsten W NA NA 

Vanadium V NA NA 

Zinc 2n 8100 0.44 

Sulfate SO4 1900.0 9.90 

Sulfur Ss 249000.0 NA 

Note: NA = Not Analyzed 

Compiled by: RWL 
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| Appendix 4.16 Table 2 

Parameters Measured Weekly 

Backfill Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom Bottom seepage 

os OMULATIVE 
DATE | OYCLE | DAYS | VOLUME pH CONDUCT. ALKALINITY ACIDITY. SULFATE SULFATE 

gli, 3s = 14-Dec 63 0.000 731 
21-Dec 3 70 4.400 7.0 1990 74 1440 1620 
28-Dec 4 77 4.500 7.2 1380 76 608 2000 
3-Jan 5 83 0.400 6.5 2030 34 452 2025 

11-Jan 6 91 4.500 6.9 566 82 295 2206 

17-Jan 7 97 2.750 7.2 631 66 260 2303 

23-Jan 8 103 0.500 6.6 838 75 274 2322 

30-Jan 9 110 4.500 6.6 1030 78 287 2498 
8-Feb 10 119 0.500 7.0 1090 90 301 2519 
15-Feb 11 126 0.500 6.7 997 59 301 2539 

21-Feb 12 132 0.500 6.9 793 71 301 2560 
28-Feb 13 139 0.500 6.9 947 79 301 2580 
7-Mar 14 146 0.500 6.9 877 88 301 2601 
13-Mar 15 152 0.500 6.9 805 94 300 2621 
21-Mar 16 160 0.500 6.9 811 97 300 2642 
28-Mar 17 167 0.500 7.0 818 92 300 2662 

4-Apr 18 174 4.500 7.0 824 96 300 2847 

11-Apr 19 181 0.500 6.8 809 60 303 2867 

18-Apr 20 188 0.500 7.0 932 67 306 2888 

25-Apr 21 195 0.500 6.4 874 71 309 2909 

1-May 22 201 0.500 6.8 983 69 313 2931 

8-May 23 208 0.500 6.7 1050 64 316 2952 

15-May 24 215 0.500 6.6 972 72 319 2974 
22-May 25 222 0.500 7.0 720 63 322 2996 
31-May 26 231 0.500 6.8 823 73 325 3019 
6-Jun 27 237 0.500 7.0 830 89 328 3041 
12-Jun 28 243 0.500 6.6 792 76 331 3064 

20-Jun 29 251 0.500 6.7 849 76 334 3087 
26-Jun 30 257 0.500 6.9 780 69 338 3110 

3-Jul 31 264 0.500 6.6 902 341 3133 

11-Jul 32 272 0.250 6.7 965 344 3145 

17-Jul 33 278 0.000 347 3145 

25-Jul 34 286 2.000 6.6 970 63 350 3241 

31-Jul 35 292 0.250 6.4 985 

7-Aug 36 299 0.250 6.4 1080 

14-Aug 37 306 0.250 6.6 1050 

21-Aug 38 313 0.250 6.6 1100 

30-Aug 39 322 0.250 6.5 1160 
6-Sep 40 329 2.000 7.2 775 49 

11-Sep 41 334 2.000 6.7 834 51 

18-Sep 42 341 2.000 6.7 762 59 

25-Sep 43 348 2.000 6.7 696 60 
3-Oct 44 356 2.000 6.7 619 74 
10-Oct 45 363 2.000 6.8 609 64 

17-Oct 46 370 2.000 6.9 520 
23-Oct 47 376 2.000 6.9 502 

30-Oct 48 383 2.000 6.9 490 

6-Nov 49 390 2.000 6.8 522 

* Wet dry cycles ** measured values of sulfate shown in bold 

Compiled by: RWL 
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Appendix 4.16 Table 3 

Leachate Analysis 

Backfill Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 
Water Sample: Bottom seepage 

ep PSS suspen a ee ee Joe co URACHATB ANALYSIS (mghye® Ee CYCLE | DAYS: | Aun “AlSOHiG uten: Cahnun Ewe Cteomim «Cota _ Gippe ron tend Magnes “Margunes Mat Remain Satenuan Bint Sodiieg: ome 
— RN RB Ba Ga er co RI Be BB Mg MS Se 

2° 63 
3 70 3.00 0.360 0.028 0.036 270 0.032 0.06 0.35 22.00 1.80 80.0 7.30 0.07 = 7.20 0.070 0.006 23.0 19.0 4 77 1.60 0.240 0.032 0.014 230 0.020 0.03 0.20 14.00 0.85 42.0 2.90 0.04 4.80 0.030 0.008 © 8.10 6.9 5 83 175 0.250 0.038 0.016 205 0.021 003 0.20 14.50 0.98 37.5 2.75 0.04 4.80 0.021 0.005 6.50 6.7 6 91 190 0.260 0.044 0.018 180 0.022 0.02 0.20 18.00 1.10 33.0 2.60 0.04 4.80 0.012 < 0.008 4.90 6.6 7 97 6.20 2.200 0.036 0.055 120 0.300 0.03 2.40 79.00 23.0 39.0 3.50 0.05 2.60 0.033 < 0.008 3.10 22.0 8 103 4.28 1495 0.032 0.039 127 0.203 0.03 1.62 §3.80 15.46 35.7 3.13 0.04 3.33 0.027 0.005 3.40 16.3 9 110 2.37 0791 0.027 0.023 133 0105 002 0.84 28.60 7.92 32.3 2.77 0.03 4.07 0.021 0.005 3.70 10.7 10 119 0.45 0.086 0.023 0.007 140 0.008 0.02 0.06 3.40 0.38 29.0 2.40 0.02 4.80 0.015 < 0.005 4.00 6.0 11 126 040 0.079 0.02 0.007 135 0.008 0.02 0.053 3.00 0.34 28.8 2.33 0.02 4.4 0.014 0.005 4.01 46 . 12 132 035 0073 0.02 0.007 130 0.007 002 0.046 2.60 0.30 28.5 2.25 0.02 4.4 0.013 0.005 4.03 4.2 | 13 139 029 0066 0.02 0.006 125 0.007 0.02 0.039 220 0.25 28.3 2.18 0.02 3.7 0.011 0.005 4.04 3.7 14 146 024 0059 0.03 0.006 120 0.007 0.01 0.033 1.80 0.21 28.0 2.10 0.02 3.3 0.010 0.005 4.05 3.3 bO 15 152 019 0.052 0.03 0.006 115 0.006 001 0.026 1.40 0.17 27.8 2.03 0.02 2.9 0.009 0.005 4.06 2.9 1S) 16 160 014 0046 0.03 0.006 110 0.006 001 0.019 1.00 0.13 27.5 1.95 0.02 2.6 0.008 0.005 4.08 2.5 17 167 0.08 0.039 0.03 0.005 105 0.005 0.01 0.012 0.60 0.08 27.3 1.88 0.02 2.2 0.006 0.005 4.09 2.0 18 174 < 0.03 0.032 0.03 < 0.008 100 << 0.006 001 < 0.0085 020 < 0.04 27.0 180 < 0.02 180 < 0.008 < 0.005 4.10 1.6 19 181 0.05 0.040 0.03 0.006 103 0.005 0.01 0.01 0.50 0.05 28.2 1.91 0.020 1.79 0.005 0.005 4.23 1.7 20 188 0.08 0048 0.03 0.006 105 0.005 001 0.01 0.80 0.05 29.4 2.03 0.020 1.79 0.005 0.005 436 1.9 21 195 010 0056 0.03 0.007 108 0.008 001 0.01 1.10 0.06 30.6 2.14 0.020 1.78 0.005 0.005 4.49 2.0 22 201 013 0.064 0.03 0.007 110 0.005 001 0.01 1.40 0.07 31.8 2.25 0.020 1.78 0.005 0.005 463 2.2 23 208 0.15 0.072 0.03 0.008 113 0.005 0.01 0.01 1.70 0.08 32.9 2.36 0.020 1.77 0.005 0.005 4.76 23 24 215 018 0080 0.03 0.008 115 0.005 001 0.01 2.00 0.08 341 2.48 0.020 1.76 0.005 0.005 4.89 2.5 25 222 0.20 0.08 0.03 0.009 118 0.005 0.01 0.02 2.30 0.09 35.3 2.59 0.020 1.76 0.005 0.005 5.02 26 26 231 023 0096 0.03 0.010 120 0.005 0.02 0.02 2.60 0.10 36.5 2.70 0.020 = 1.75 0.005 0.005 5.15 2.8 . 27 237 0.25 0104 0.3 0.010 123 0.005 002 0.02 2.90 0.11 37.7 2.81 0.020 1.74 0.005 0.005 5.28 2.9 28 243 0.27 0.112 0.3 0.011 125 0.005 0.02 0.02 3.20 0.12 38.9 2.93 0.020 1.74 0.005 0.005 5.41 3.0 29 251 030 0120 0.02 0.011 128 0.005 0.02 0.02 3.50 0.12 40.1 3.04 0.020 1.73 0.005 0.005 5.54 3.2 30 257 0.32 0.128 0.02 0.012 130 0.005 0.02 0.02 3.80 0.13 41.3 3.15 0.020 1.73 0.005 0.005 5.68 3.3 31 264 035 0136 0.02 0.012 133 0.005 0.02 0.03 4.10 0.14 42.4 3.26 0.020 1.72 0.005 0.005 5.81 3.5 32 272 037 0144 0.02 0.013 135 0.005 0.02 0.03 4.40 0.15 43.6 3.38 0.020 1.71 0.005 0.005 5.94 3.6 33 278 040 0.152 0.02 0.013 138 0.005 002 0.03 4.70 0.15 44.8 3.49 0.020 1.71 0.005 0.005 6.07 3.8 34 286 0.42 0.16 0.02 0.014 140 < 0.005 0.02 0.03 5.00 0.16 46.0 3.60 < 0.02 1.70 < 0.005 < 0.005 6.20 3.9 35 292 

36 299 

* Wet dry cycles ** measured values shown in bold 

Compiled by: RWL MLOD2\93C049\GBAPP\8915\10000 

Checked by: JET



Appendix 4.16 Table 4 

Cumulative Mass Flux 

Backfill Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

PP CUMULATIVE MASS FLURYmigngeample) 
CRE laminae Arwerie Beaton: Coeninen: Calon Chromium = Cobalt Cappy iron wag co atagnasiam Manganese: ‘Wicket Reteashan: Bulenian Sihver Sodio: Ze 
Seve | omays [ A As Ba CE ea eo Re BB Mg Mn ONES ESE Ser Ag Naa 

PSB ERE EERE Seg ere 63 11.44 2288 0.159 0.033 2606 0133 0.102 0826 1589 528 699 419 0.041 426 0.127 0.058 254 127 

3 70 1330. 2510 0169 0.054 4129 0152 0138 1027 1726 6382 1116 872 0083 827 0.169 0.061 385 242 

4 77 1430 26614 0182 0.061 543.1 0163 0155 1137 181.4 6909 1300 1056 0.101 1084 0.187 0.062 425 284 

5 83 1440 2675 0183 0.062 5633 0164 0166 1147 1822 6963 1314 1072 0102 11.07 0.188 0.062 427 28.7 

6 91 15.60 2839 0.203 0.072 6518 0176 0.167 1257 1918 7.650 1441 1236 0121 13.64 0.194 0.064 446 326 

7 97 18.00 3692 0213 0.092 6887 0.292 0.178 2178 2224 1658 1542 1372 0.138 14.36 0.208 0.065 451 409 | 

8 103 18.30 3798 0214 0.095 6959 0306 0180 2291 2262 1767 1558 1394 0141 1455 0.207 0.065 452 421 

9 110 19.80 4299 0224 0108 7648 0371 0.191 2808 2444 2269 168.1 1569 0156 1665 0.219 0067 464 486 

10 119 1983 4305 0225 0.108 7729 0372 0.192 2810 2446 2271 1692 1586 0156 16.94 0.220 0.067 465 489 | 

11 126 1986 4310 0225 0.108 780.7 0.372 0193 2812 2448 2273 1703 1602 0157 17.20 0.221 0.067 467 49.2 

12 132 1988 4315 0226 0109 7881 0373 0194 2813 245.0 2275 1714 1618 0158 17.43 0.221 0.067 468 49.4 

13 139 1990 4320 0227 0.109 7951 0373 0195 2814 245.2 2277 1725 1633 0159 1764 0.222 0067 470 497 

— 14 146 1991 4324 0228 0.109 8018 0373 0195 2814 2453 2278 1735 1648 0160 1782 0222 0068 471 499 

nN 15 152 1993 4327 0229 0.109 8082 0373 0196 2814 2454 2279 1746 1662 0161 17.97 0.223 0.068 47.3 50.0 

nad 16 160 1993 4330 0230 0110 8142 0374 0196 2814 2455 2280 1756 1676 0.162 1810 0.223 0.068 474 50.2 

17 167 1994 4333 0231 0.110 8199 0374 0.197 2813 2455 2281 1766 1689 0163 1820 0.224 0.068 476 50.3 

18 174 1995 4351 0.241 0.111 867.5 0375 0.200 2799 2456 2282 185.5 1803 0171 1887 0.225 0.070 490 510 

19 181 19.95 4354 0242 0112 873.0 0376 0200 2797 2456 2282 1866 1816 0171 1894 0.225 0.070 491 511 

20 188 1996 4357 0243 0.112 8786 0.376 0.201 2796 245.7 2282 1877 1830 0172 1901 0.225 0070 493 51.2 

21 195 1996 4361 0244 0.112 8845 0.376 0201 2795 2458 2283 189.0 1845 0173 19.09 0.226 0.070 495 513 

22 201 1997 4365 0.245 0.113 8905 0376 0.202 2794 2459 2283 1903 1861 0174 1916 0.226 0070 497 515 

23 208 1998 4370 0.246 0.113 896.7 0376 0.203 2793 2460 2283 1917 1878 0175 19.23 0226 0071 499 516 

24 215 1999 4376 0247 0113 903.0 0376 0203 2792 246.1 2284 1932 1895 0176 1930 0.226 0.071 501 517 

25 222 2000 4382 0248 0.114 9095 0.377 0.204 2791 2463 2284 1948 1913 0177 19.37 0.226 0071 503 519 

26 231 20.02 4388 0.249 0.114 9163 0.377 0.205 2790 2465 2285 1964 1932 0.178 19.44 0.227 0071 505 520 

27 237 2004 4396 0.249 0115 9231 0.377 0205 2790 246.7 2286 1982 1952 0.178 1951 0.227 0071 508 522 

28 243 20.05 4403 0250 0115 9302 0377 0206 2789 2469 2286 2000 1973 0.179 1958 0.227 0.071 51.0 52.41 

29 251 20.07 4412 0251 0.116 9374 0.377 0.207 2789 247.1 2287 2019 1994 0.180 19.65 0.227 0.072 513 52.60 

30 257 20.10 4420 0.252 0.117 9449 0.377 0.208 2789 247.4 2288 2039 2016 0.181 19.72 0227 0072 516 52.80 

34 264 2012 4430 0253 0117 9524 0378 0.209 2789 247.7 2289 2060 2039 0182 19.79 0.227 0072 518 53.02 

32 272 20.13 4435 0.254 0118 9563 0378 0210 2789 2479 2289 2071 2051 0.182 19.82 0.228 0.072 520 53.13 

33 278 20.13 4435 0254 0118 9563 0378 0210 2789 2479 2289 2071 2051 0182 1982 0228 0072 520 53.13 

34 286 20.25 4479 0.257 0.121 9888 0378 0.214 2789 2493 2293 2164 2153 0186 20.09 0.228 0073 532 54.11 

35 292 
36 299 

* Wet dry cycles Note: mass flux values for cycles conducted under saturated conditions have been corrected for metals content in groundwater 

Compiled by: RWL 
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Appendix 4.16 Table 5 

Cumulative Metal Extractions 

Backfill Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 
Water Sample: Bottom seepage 

ps CUMULATIVEMETAL EXTRACTIONS (yy) «= 
oe NNN APSE Badan Cadman Satclim Chrome SG ORWR  Reppeg 2 tear: Gain OMagnesiom Mangeneae: lena Pemwesiirn Setanta. Sane Sodan ne CYCLE | (DAYS J AI UASE Bee Ga Ga OR AGRE RR. BMG cope CORNER I Se Ag Ee aN i oe 

0.037 0.092 0294 0118 38 0133 0147 0.096 0068 0123 0469 0.72 0.19 0.056 0363 0263 1.589 0.157 
2° 63 0.037 0.092 0204 0118 38 0133 0147 0.096 0068 0123 0469 #072 0.19 0056 0.363 0263 1.589 0.157 
3 70 0.043 0.100 0313 0192 61 0152 0201 0.119 0074 0148 0.749 1.50 0.38 0.109 0483 0273 2409 0.299 
4 77 0047 0.106 0336 0218 80 0163 0.224 0.132 0078 0161 0872 °&# 1.82 046 0143 0.533 0280 2655 0.350 
5 83 0047 0107 0339 0221 81 0164 0226 0133 0079 0162 0882 #185 0.47 0.146 0536 0281 2671 0.354 
6 91 0.051 0114 0377 0256 96 0176 0242 0.146 0083 0178 0967 213 055 0180 0.553 0.288 2790 0.402 
7 97 0059 0148 0394 0329 101 0.292 0258 0253 0.096 0385 1035 236 063 0.189 0587 0293 2819 0.505 
8 103 0.060 0152 0396 0338 102 0306 0.261 0266 0.098 0411 411046 £240 064 0191 0592 0293 2826 0.519 
9 410 0065 0172 0414 0385 112 0371 0278 0326 0.105 0528 1128 270 0.71 0.219 0626 0300 2898 0.599 
10 119 0.065 0172 0416 0386 114 0372 0.279 0327 0.105 0528 1136 273 0.71 0.223 0628 0301 2907 0.603 | 1 126 0.065 0.172 0417 0387 115 0372 0280 0327 0.106 0529 1143 276 072 0226 0630 0302 2916 0.607 
12 132 0.065 0.173 0419 0388 116 0373 0281 0327 0106 0529 41150 279 0.72 0.229 0.632 0303 2925 0.610 
13 139 0065 0.173 0421 0389 117 0373 0282 0327 0.106 0530 1158 282 0.72 0.232 0634 0304 2935 0613 — 14 146 0065 0.173 0422 0390 118 0373 0283 0327 0.106 0530 1165 284 073 0.234 0636 0304 2944 0.616 bho 15 152 0065 0173 0424 0391 119 0373 0284 0327 0.106 0530 1172 287 0.73 0.236 0637 0305 2954 0618 > 16 160 0.065 0173 0426 0392 120 0374 028 0327 0.106 0530 1.179 289 0.74 0.238 0638 0306 2964 0.619 
17 167 0.065 0.173 0428 0392 121 £0374 0285 0327 0106 0530 1185 291 0.74 0.239 0639 0307 2973 0.621 
18 174 0.065 0.174 044 0398 128 0375 0.290 0325 0106 0531 1245 #3114 0.78 0.248 0643 0314 3.061 0.630 
19 181 0.065 0.174 0447 0399 128 0376 0290 0325 0106 0531 1252 343 0.78 0249 0644 0315 3.071 0.631 
20 188 0.065 0174 0449 0400 129 0376 0291 0325 0106 0531 1260 346 078 0250 0.644 0316 3.082 0.632 
21 195 0065 0.174 0451 0401 13.0 0376 0292 0325 0106 0531 1268 318 079 0251 0645 0316 3.093 0.634 
22 201 0.065 0.175 0453 0402 131 0376 0293 0325 0106 0531 #1277. 321 0.79 0.252 0645 0317 3.105 0.635 
23 208 0.065 0.175 0455 0403 132 0376 0.294 0325 0106 0531 1287 324 080 0.253 0646 0318 3118 0.637 
24 215 0.065 0175 0457 0405 133 0376 0298 0.325 0106 0531 1297 327 080 0254 0646 0319 3.131 0.639 
25 222 0065 0175 0459 0406 134 £40377 0295 0325 0106 0531 1307 330 0.80 0.255 0647 0320 3.145 0.641 . 26 231 0.065 0.176 0460 0408 135 0377 0297 0324 0106 0531 1318 333 0.81 0.256 0.647 0320 3.159 0.643 
27 237 0.065 0176 0462 0410 136 0377 0298 0324 0.106 0532 1330 337 0.81 0.257 0648 0321 3.174 0.645 
28 243 0.066 0176 0464 0412 137 0.377 0299 0324 0106 0532 1342 340 082 0.258 0648 0322 3.190 0.647 
29 251 0066 0.176 0465 0414 138 0377 0300 0324 0107 40532 1355 344 082 0.259 0.649 0.323 3.206 0.649 
30 257 0.066 0.177 0467 0417 139 0377 0302 0324 0107 0532 1369 348 082 0260 0649 0324 3.222 0.682 
31 264 0.066 0177 0469 0419 140 0378 0303 0324 0107 40532 1383 352 0.83 0.260 0650 0324 3.240 0.685 
32 272 0.066 0.177 0470 0420 141 0378 0304 0324 0107 0532 1390 354 0.83 0.261 0.650 0.325 3.248 0.656 
33 278 0.066 0177 0470 0420 141 0378 0304 0324 0107 0532 1.390 354 083 0261 0.650 0325 3.248 0.656 
34 286 0.066 0.179 0476 0432 145 0378 0310 0324 #0107 40533 1452 3714 085 0.264 0652 0328 3.324 0.668 
35 292 
36 299 

* Wet dry cycles 

Compiled by: RWL 
MLD2\93C049\GBAPP\89 15\10000 . Checked by: JET



Appendix 4.16 Table 6 

Metal Extraction Rates 

Backfill Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

OMIA BCTRACTION RATES (mgfkgiwk) +8 Cycle Moving Average 

-evete | pays | ARS as Ba Cd a are PR UMM NR Se Ag ONG ea 

Pepe 2" 63 

3 70 0.206 0.025 0.001 0.002 16.92 0.0020 0.004 0.022 1.517 0.123 463 0.50 0.0046 0.45 0.0047 0.0002 1.46 1.282 

4 77 0.286 0.037 0.002 0.003 28.26 0.0029 0.005 0.031 2.253 0.163 6.01 0.64 0.0059 0.66 0.0059 0.0004 1.71 1.564 

5 83 0.273 0.036 0.002 0.003 26.96 0.0028 0.005 0.030 2.181 0.155 5 66 0.60 0.0056 0.63 0.0056 0.0004 1.59 1.473 

6 91 0.347 0.046 0.004 0.003 32.60 0.0036 0.005 0.036 2.739 0.198 6.18 0.68 0.0067 0.78 0.0055 0.0005 1.60 1.654 

7 97 1.351 0.289 0.011 0.012 88.15 0.0326 0.016 0.278 13.081 2.326 17.35 1.96 0.0200 2.08 0.0161 0.0013 4.05 5.810 

8 103 1.062 0.273 0.010 0.009 60.04 0.0327 0.009 0.268 11.387 2.394 9.38 1.11 0.0123 1.33 0.0081 0.0009 1.42 3.777 

9 110 1.166 0.347 0.009 0.010 47.01 0.0442 0.008 0.354 13.356 3.347 8.08 1.09 0.0116 1.23 0.0069 0.0009 0.82 4.285 

10 119 1.055 0.317 0.008 0.009 42.69 0.0404 0.007 0.323 12.130 3.062 7.36 1.00 0.0105 1.14 0.0063 0.0009 0.73 3.922 

11 126 0.851 0.294 0.004 0.007 25.77 0.0392 0.005 0.311 10.615 3.017 5.25 0.73 0.0072 0.71 0.0054 0.0006 0.40 3.322 

12 132 0.375 0.125 0.003 0.003 19.87 0.0161 0.003 0.127 4517 1.236 3.45 0.49 0.0040 0.61 0.0032 0.0005 0.34 1.700 

13 139 0.310 0.101 0.003 0.003 19.29 0.0130 0.003 0.102 3.683 0.993 3.25 0.47 0.0035 0.60 0.0029 0.0004 0.34 1.479 

_ 14 146 0.023 0.005 0.001 0.000 7.21 0.0003 0.001 0.001 0.176 0.019 1.06 0.15 0.0009 0.23 0.0007 0.0002 0.15 0.255 

tO 15 152 0.021 0.005 0.001 0.000 7.49 0.0003 0.001 0.001 0.163 0.017 1.14 0.16 0.0009 0.22 0.0007 0.0002 0.16 0.246 

wn 16 160 0.016 0.004 0.001 0.000 6.91 0.0003 0.001 0.000 0.129 0.014 1.09 0.15 0.0009 0.19 0.0005 0.0002 0.16 0.208 

17 167 0.012 0.004 0.001 0.000 6.36 0.0003 0.001 0.000 0.097 0.010 1.04 0.14 0.0009 0.15 0.0004 0.0002 0.15 0.172 

18 174 0.010 0.006 0.003 0.000 14.48 0.0005 0.001 -0.003 0.088 0.010 2.61 0.34 0.0023 0.25 0.0006 0.0005 0.40 0.273 

19 181 0.008 0.006 0.003 0.000 14.23 0.0005 0.001 -0.003 0.069 0.007 2.61 0.34 0.0023 0.22 0.0006 0.0005 0.40 0.251 

20 188 0.006 0.006 0.003 0.000 13.70 0.0005 0.001 -0.004 0.059 0.006 2.56 0.33 0.0022 0.20 0.0005 0.0004 0.40 0.231 

21 195 0.006 0.006 0.003 0.001 14.05 0.0005 0.001 -0.004 0.062 0.005 2.67 0.34 0.0023 0.20 0.0005 0.0005 0.41 0.231 

22 201 0.006 0.007 0.003 0.001 14.54 0.0005 0.001 -0.004 0.076 0.005 2.82 0.35 0.0024 0.20 0.0005 0.0005 0.43 0.240 

23 208 0.006 0.004 0.001 0.000 6.00 0.0002 0.001 -0.001 0.078 0.003 1.28 0.15 0.0009 0.07 0.0002 0.0002 0.19 0.116 

24 215 0.008 0.004 0.001 0.000 6.18 0.0002 0.001 -0.001 0.100 0.004 1.36 0.16 0.0009 0.07 0.0002 0.0002 0.20 0.126 

25 222 0.010 0.005 0.001 0.000 6.36 0.0002 0.001 -0.001 0.121 0.004 1.45 0.17 0.0009 0.07 0.0002 0.0002 0.21 0.137 

26 231 0.011 0.005 0.001 0.000 6.18 0.0002 0.001 -0.001 0.135 0.004 1.45 0.17 0.0009 0.07 0.0002 0.0002 0.21 0.139 

27 237 0.013 0.006 0.001 0.000 6.35 0.0002 0.001 -0.001 0.156 0.005 1.53 0.18 0.0009 0.07 0.0002 0.0002 0.21 0.149 

28 243 0.015 0.007 0.001 0.000 6.71 0.0002 0.001 -0.001 0.184 0.006 1.66 0.19 0.0009 0.07 0.0002 0.0002 0.23 0.163 

29 251 0.016 0.007 0.001 0.001 6.69 0.0002 0.001 -0.001 0.197 0.006 1.70 0.19 0.0009 0.07 0.0002 0.0002 0.23 0.168 

30 257 0.018 0.008 0.001 0.001 7.06 0.0002 0.001 -0.0005 0.224 0.007 1.83 0.21 0.0009 0.07 0.0002 0.0002 0.25 0.183 

31 264 0.021 0.009 0.001 0.001 7.68 0.0002 0.001 -0.0004 0.260 0.008 2.03 0.23 0.0009 0.07 0.0002 0.0002 0.27 0.205 

32 272 0.019 0.008 0.001 0.001 6.64 0.0002 0.001 -0.0002 0.235 0.007 1.78 0.20 0.0008 0.06 0.0002 0.0002 0.24 0.181 

33 278 0.016 0.006 0.001 0.000 §.23 0.0001 0.001 -0.0001 0.191 0.006 1.41 0.16 0.0006 0.05 0.0001 0.0001 0.19 0.145 

34 286 0.034 0.014 0.001 0.001 10.28 0.0002 0.001 0.0001 0.422 0.012 2.90 0.32 0.0011 0.09 0.0002 0.0002 0.38 0.301 

35 292 

36 299 

* Wet dry cycles 

Compiled by: RWL 

MLD2\93C049\GBAPP\89 15110000 
Checked by: JET



Appendix 4.16 Table 7 

Oxidation and Neutralization Rates 

Backfill Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

TE omoation MOLES EXTRACTED | MOLE RATIO | NEUTRALIZATION 
LP eum, | Suk Slits | sue = ce mL ae fe NPP 
POWCLE | DAYS | Sulfate Flax Depiction Prod. Rate "| (mmol): (minal) (emoltg) | S04) j Geplenon Depletion ate Constimed 

ee ono | ere mee 

eiatg gfe we fet 63 731 0.08 939 3.5 

3 70 1620 0.18 98.8 9.26 3.81 1.71 0.60 1491 61.3 5.5 

4 77 2000 0.22 126.9 3.96 3.26 0.76 1.01 1893 95.4 7.0 

5 83 2025 0.23 119.2 0.26 0.25 0.06 1.20 1924 90.7 7.1 

6 91 2206 0.25 122.9 1.89 2.46 0.52 1.58 2223 ' 106.9 8.2 

7 97 2303 0.26 323.7 1.01 0.92 0.42 1.32 2356 291.8 8.7 

8 103 2322 0.26 148.9 0.19 0.18 0.07 1.26 2381 188.7 8.8 

9 110 2498 0.28 105.7 1.84 1.72 0.51 1.21 2604 150.8 9.6 

10 119 2519 0.28 96.0 0.21 0.20 0.05 1.17 2629 137.0 9.7 

11 126 2539 0.28 66.6 0.21 0.19 0.05 1.12 2653 86.0 9.8 

12 132 2560 0.29 51.3 0.21 0.19 0.05 1.08 2676 63.8 9.9 

13 139 2580 0.29 50.3 0.21 0.18 0.04 1.03 2698 61.6 10.0 

14 146 2601 0.29 20.0 0.21 0.17 0.04 0.99 2719 22.4 10.1 

15 152 2621 0.29 21.8 0.21 0.16 0.04 0.94 2739 23.4 10.1 

16 160 2642 0.30 21.1 0.21 0.15 - 0.04 0.90 2758 218 10.2 

17 167 2662 0.30 20.5 0.21 0.14 0.04 0.86 2776 20.2 10.3 

18 174 2847 0.32 53.3 1.92 1.19 0.37 0.81 2932 46.9 10.9 

19 181 2867 0.32 53.3 0.22 0.14 0.04 0.84 2950 46.3 10.9 

20 188 2888 0 32 519 0.22 0.14 0.05 0.87 2969 44.8 11.0 

21 195 2909 0.33 53.5 0.22 0.15 0.05 0.89 2989 46.1 11.1 

22 201 2931 0.33 55.3 0.22 0.15 0.05 0.92 3009 47.9 11.1 

23 208 2952 0.33 21.8 0.22 0.15 0.06 0.94 3031 20.2 11.2 

24 215 2974 0.33 22.0 0.23 0.16 0.06 0.97 3053 21.1 11.3 

25 222 2996 0.34 22.2 0.23 0.16 0.06 0.99 3075 21.9 11.4 

26 231 3019 0.34 21.2 0.23 0.17 0.07 1.02 3099 21.4 11.5 

27 237 3041 0.34 21.4 0.23 0.17 0.07 1.04 3123 22.2 11.6 

28 243 3064 0.34 22.3 0.24 0.18 0.08 1.06 3149 23.6 11.7 

29 251 3087 0.35 21.8 0.24 0.18 0.08 1.09 3175 23.7 11.8 

30 257 3110 0.35 22.7 0.24 0.19 0.08 4.11 3201 25.2 11.9 

31 264 3133 0.35 24.3 0.24 0.19 0.09 1.13 3229 27.5 12.0 

32 272 3145 0.35 20.8 0.12 0.10 0.04 1.15 3243 23.9 12.0 

33 278 3145 0.35 16.2 0.00 0.00 0.00 3243 18.9 12.0 

34 286 3241 0.36 30.9 1.00 0.81 0.38 1.19 3363 37.6 12.5 

35 292 

36 299 

* Rates of sulfate production and NP depletion are 5-week moving averages 

** Wet dry cycles — 

126 Compiled by: RWL 

MLD2\93C049\GBAPP\8915\10000 Checked by: JET



Appendix 4.17 

Backfill Cemented Whole Tailings - Leached Under Wet/Dry Cycles Followed by 

Saturated Conditions 

MLD2\93C049\GBAPP\8765\1 0000 127



Appendix 4.17 Table 1 

Sample Characterization 

Backfill Cemented Whole Tailings - Leached under wet/dry cycles followed 

by saturated conditions 

Metals Analysis: fo ppm | mel) ABA Rescits 0 
Aluminum Al 30600 <0.03 Paste pH 6.2 

Antimony Sb 68 <0.04 S (Total) (%) 29.7 | 

Arsenic As 2500 <0.005 SO4 (%) 1940 

Barium Ba 54 0.012 S (sulfide) (%) 27.8 

Beryllium Be <50 <0.005]* AP (kg CaCO3/tonne) 927 
Bismuth Bi <20 <0.20|* NP (kg CaCO3/tonne) 27 

Cadmium Cd 28 <0.005 CO2 (%) 1.39 

Calcium Ca 6800 29.0 CO3 NP (kg CaCO3/tonne) 31.5 

Carbon C 5000 NA Net NP (kg CaCO3/tonne) -900 

Chromium Cr 100 <0.005 NP/AP 0.03 

Cobalt Co 69 <0.010 

Copper Cu 860 0.027 

Gallium Ga 16 NA 

lron Fe 232000 0.030 

Lithium Li NA NA 

Magnesium Mg 14900 13.000 

Manganese Mn 580 0.011 * Value Estimated 

Mercury Hg 1.6 <0.0002 

Molybdenum Mo <20 <0.020 

Nickel Ni 22 <0.015 

Phosphorus P NA NA 

Potassium K 7600 0.750 

Selenium Se 35 <0.005 

Silicon Si 160000 NA 

Silver Ag 22.2 <0.005 

Sodium Na 1600 1.90 

Strontium Sr NA NA 

Thallium TI 14 <0.040 

Tin Sn 24 <0.24 

Titanium Ti 1400 <0.050 

Tungsten W NA NA 

Vanadium V NA NA 

Zinc Zn 8100 0.44 

Sulfate SO4 1900.0 9.90 

Sulfur Ss 249000.0 NA 

Note: NA = Not Analyzed 

Compiled by: RWL 

MLD2\93C049\GBAPP\891 6110000 128 Checked by: JET



Appendix 4.17 Table 2 

Parameters Measured Weekly 

Backfill Cemented Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

DAE | GyetE| DAYS | | VOLUME = pH RONDUCT «ALKALINITY = ACIDITY, = SULFATE, | SULEAIE 
td Ot ie 

14-Dec 2* 63 4.500 6.9 5090 <5 1640 580 
21-Dec 3 70 4.500 6.2 4420 <5 1690 879 
28-Dec 4 77 4.500 6.6 3850 <5 2000 1233 
3-Jan 5 83 0.400 4.0 3960 1860 1262 
11-Jan 6 91 4.500 7.3 3130 17 1720 1566 
17-Jan 7 97 2.000 6.5 3190 8 1500 1684 
23-Jan 8 103 0.500 6.6 3140 12 2370 1730 
30-Jan 9 110 0.500 6.5 3200 10 3240 1794 
8-Feb 10 119 4.500 9.1 2971 22 4110 2524 
15-Feb 11 126 0.500 7.8 2890 24 3796 2598 
21-Feb 12 132 0.500 7.8 2940 19 3483 2667 
28-Feb 13 139 0.500 7.6 3150 17 3169 2729 
7-Mar 14 146 0.500 7.7 2890 13 2855 2786 
13-Mar 15 152 0.500 7.7 2720 13 2541 2836 
21-Mar 16 160 0.500 7.6 2840 <5 2228 2880 
28-Mar 17 167 0.500 7.6 2810 <5 1914 2917 
4-Apr 18 174 4.500 7.4 2860 <5 1600 3200 
11-Apr 19 181 0.500 9.1 2570 32 1594 3231 
18-Apr 20 188 0.500 9.0 2660 37 1588 3262 
25-Apr 21 195 0.500 9.0 2540 22 1581 3294 
1-May 22 201 0.500 8.7 2690 20 1575 3324 
8-May 23 208 0.500 8.2 2690 32 1569 3355 
15-May 24 215 0.500 8.0 2490 14 1563 3386 
22-May 25 222 0.500 8.1 2420 21 1556 3417 
31-May 26 231 0.500 8.0 2400 17 1550 3447 
6-Jun 27 237 0.500 8.2 2510 10 1544 3477 
12-Jun 28 243 0.500 7.6 2430 13 1538 3507 
20-Jun 29 251 0.500 7.8 2370 19 1531 3538 
26-Jun 30 257 0.500 7.7 2460 16 1525 3567 
3-Jul 31 264 0.500 7.7 2350 1519 3597 
11-Jul 32 272 0.500 7.6 2340 13 1513 3627 
17-Jul 33 278 0.000 1506 3627 
25-Jul 34 286 2.000 8.1 2340 14 1500 3745 
31-Jul 35 292 0.500 8.6 2340 17 
7-Aug 36 299 0.500 8.4 2320 6 
14-Aug 37 306 0.500 8.6 2370 15 
21-Aug 38 313 0.500 8.5 2330 14 
30-Aug 39 322 0.500 8.2 2310 5 
6-Sep 40 329 2.000 8.6 2260 16 
11-Sep 41 334 2.000 8.8 2420 18 
18-Sep 42 341 2.000 9.4 2410 23 
25-Sep 43 348 2.000 9.4 2450 20 
3-Oct 44 356 2.000 9.3 2390 21 
10-Oct 45 363 2.000 9.5 2380 32 
17-Oct 46 370 2.000 8.9 2280 

23-Oct 47 376 2.000 9.5 2430 

30-Oct 48 383 2.000 9.5 2430 

6-Nov 49 390 2.000 9.4 2480 

* Wet dry cycles ** Measured values of sulfate shown in bold 

Compiled by: RWL 
MLD2\93C049\GBAPP18916\10000 129 Checked by: JET



Appendix 4.17 Table 3 

Leachate Analysis 

Backfill Cemented Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

ee 
EGY CURD DANS. | Auninan. Arsenic Baduen oar: ooo rerun Cab ooo Cappet Soo Nero ead itaignesiien: Manganese: OMolybeenans:: Potexstam “Salento 9 Sie 2S Sodiore 0 NES: 

pep 0.31 0.210 0.470 880 0.600 0.026 0.08 1.10 0.12 4.50 0.260 0.120 525 0.140 0.041 170 0.180 
63 0.31 0.030 0.093 720 0.044 0.022 0.04 2.20 0.28 11.00 1.100 < 0.020 321 0.140 0.031 94.0 0.360 

3 70 0.40 0.034 0.098 840 0.090 0.022 0.11 1.30 0.18 8.00 1.500 0.050 264 0.150 0.035 80.0 0.200 
4 77 0.24 0.013 0.079 790 0.022 0.030 0.17 0.47 0.05 5.30 1.600 0.056 196 = 0.150 0.040 64.0 0.100 
5 83 0.21 0.011 0.073 770 0.016 0.03 0.14 0.37 0.04 4.50 1.600 0.0 166 0.120 0.036 440 0.088 
6 91 0.18 0.009 0.067 750 0.010 0.023 0.10 0.26 0.04 3.70 1.600 0.037 135 0.090 0.031 34.0 0.078 
7 97 0.08 0.011 0.087 730 0.005 0.014 0.05 0.14 0.04 3.80 0.970 0.061 100 0.067 0.014 220 0.830 
8 103 0.08 0.010 0.056 717 0.005 0.01 0.05 0.10 0.04 3.27 0.890 0.062 95.9 0.063 0.012 200 0.363 
9 110 0.08 0.008 0.054 703 0.005 0.01 0.05 0.06 0.04 2.73 0.810 0.064 91.9 0.058 0.010 18.0 0.197 
10 119 0.08 0.007 0.053 690 0.005 < 0.010 0.05 0.02 0.04 2.20 0.730 0.066 87.8 0.054 0.008 16.0 0.030 
14 126 0.08 0.008 0.052 693 0.005 0.010 0.042 0.02 0.04 2.13 0.660 0.071 82.3 0.054 0.008 15.25 0.029 | 
12 132 0.08 0.009 0.050 695 0.005 0.010 0.037 0.02 0.04 2.05 0.590 0.076 76.9 0.054 0.007 14.50 0.029 
13 139 0.08 0.011 0.049 698 0.005 0.010 0.031 0.02 0.04 1.98 0.520 0.082 71.4 0.054 0.007 13.75 0.028 
14 146 0.07 0.012 0.048 700 0.005 0.010 0.026 0.02 0.04 1.90 0.450 0.088 65.9 0.054 0.007 13.00 0.027 

76 15 152 0.07 0.013 0.046 703 0.005 0.010 0.021 0.02 0.04 1.83 0.380 0.093 60.4 0.054 0.006 12.25 0.026 
© 16 160 0.07 0.015 0.045 705 0.005 0.010 0.016 0.02 0.04 1.75 0.310 0.099 55.0 0.054 0.006 11.50 0.026 

17 167 0.07 0.016 0.043 708 0.005 0.010 0.010 0.02 0.04 1.68 0.240 0.104 49.5 0.054 0.005 10.75 0.025 
18 174 0.07 0.017 0.042 710 < 0.006 0.010 < 0.008 0.02 < 0.04 1.60 0.170 0.110 44.0 0.084 < 0.008 10.00 0.024 
19 181 0.06 0.016 0.041 708 0.005 0.010 0.005 0.02 0.038 1.55 0.161 0.108 428 0.055 9.95 0.024 

20 188 0.06 0015 0.041 706 0.005 0.010 0.005 0.02 0.035 1.50 0.152 0.105 41.5 0.055 9.90 0.024 
21 195 0.06 0015 0.040 704 0.005 0.010 0.005 0.02 0.033 1.46 0.142 0.103 40.3 0.056 9.85 0.023 
22 201 0.06 0.014 0.040 703 0.005 0.010 0.005 0.02 0.031 1.41 0.133 0.100 39.0 0.056 9.80 0.023 
23 208 0.06 0.013 0.039 701 0.005 0.010 0.005 0.02 0.028 1 36 0.124 0.098 37.8 0.057 9.75 0.023 | 
24 215 0.05 0.012 0.039 699 0.005 0.010 0.005 0.02 0.026 1.31 0.115 0.095 36.5 0.057 9.70 0.023 
25 222 0.05 0.011 0.038 697 0.005 0.010 0.005 0.02 0.024 126 0.106 0.093 35.3 0.058 9.65 0.022 
26 231 0.05 0.011 0.038 695 0.005 0.010 0.005 0.02 0.022 1.22 0.097 0.090 34.0 0.058 9.60 0.022 
27 237 0.05 0.010 0.037 693 0.005 0.010 0.005 0.02 0.019 117 0.087 0.088 328 0.059 9.55 0.022 
28 243 0.04 0.009 0.036 691 0.005 0.010 0.005 0.02 0.017 1.12 0.078 0.085 31.5 0.059 9.50 0.022 
29 251 0.04 0.008 0.036 689 0.005 0.010 0.005 0.02 0.015 1.07 0.069 0.083 30.3. 0.060 9.45 0.021 
30 257 0.04 0.007 0.035 688 0.005 0.010 0.005 0.02 0.012 1.02 0.060 0.080 29.0 0.060 9.40 0.021 
31 264 0.04 0.006 0.035 686 0.005 0.010 0.005 0.02 0.010 0.97 0.051 0.078 27.8 0.061 9.35 0.021 
32 272 0.03 0.006 0.034 684 0.005 0.010 0.005 0.02 0.008 0.93 0.041 0.075 26.5 0.061 _— 9.30 0.021 
33 278 0.03 0.005 0.034 682 0.005 0.010 0.005 0.02 0.005 0.88 0.032 0.073 25.3 0.062 9.25 0.020 
34 286 0.03 < 0.004 0.033 680 < 0.008 < 0.010 < 0.005 < 002 < 0.003 0.83 0.023 0.070 24.0 0.062 9.20 < 0.020 
35 292 : 
36 299 

* Wet dry cycles ** Measured values shown in bold 

Compiled by: RWL 
MLD2\93C049\GBAPP\8916\10000 Checked by: JET



Appendix 4.17 Table 4 

Cumulative Mass Flux 
Backfill Cemented Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

po De  EUMOCATIVE MASS FLUXImompeampiy 
bE eerie ara eden Cheri Gaim Sapper ron Load Magnan “Manganese: Mohedenan Putasslin Sobeiim — SkE Soden The 
@ue| pays | Mo Ae Bea fe Mg Me KS Bg Na eB 

TIS SEEM SEE EE EE Bie be 63 0.11 0.043 0.100 279 0.115 0.009 0.021 0.6 0.07 2.8 0.24 0.025 150.5 0.050 0.013 47.0 0.094 

3 70 0.18 0.048 0.115 424 0.130 0.012 0.035 0.8 0.10 1.9 0.51 0.033 197.3 0.076 0.019 60.8 0.052 

4 77 0.22 0.050 0.127 560 0 134 0.016 0.061 0.9 0.10 0.5 0.79 0.042 232.0 0.102 0.025 70.1 -0.009 

5 83 0.22 0.050 0.128 572 0.134 0.016 0.063 0.9 010 0.4 0.81 0.043 234.6 0.104 0.026 70.8 -0.014 

6 91 0.25 0.051 0.138 701 0.135 0.020 0.076 0.9 0.11 -1.3 1.10 0.049 258.5 0.120 0.031 76.5 -0.079 

7 97 0.26 0.052 0.142 757 0.135 0.020 0.078 0.9 0.11 -2.0 1.17 0.053 266.4 0.125 0.032 78.1 -0.072 

8 103 0.26 0.052 0.143 770 0.135 0.020 0.078 0.9 011 -2.2 1.19 0.055 268.2 0.126 0.032 78.4 -0.074 

9 110 0.26 0.052 0.143 784 0.135 0.021 0.078 0.9 011 -2.4 1.21 0.056 270.0 0.127 0.032 78.8 -0.079 

10 119 0.27 0.053 0.151 902 0.136 0.021 0.082 0.9 0.11 -4.3 1.33 0.067 285.5 0.136 0.033 81.3 0.152 . 

11 126 0.27 0.053 0.151 915 0.136 0.022 0.082 0.9 0.12 -4.5 1.35 0.068 287.1 0.137 0.033 81.5 -0.160 

12 132 0.27 0.053 0.152 929 0.136 0.022 0.083 0.9 0.12 -4.8 1.36 0.069 288.6 0.138 0.033 81.8 -0.168 

13 139 0.27 0.054 0.153 942 0.136 0.022 0.083 0.9 0.12 -5.0 1.37 0.071 290.0 0.139 0.033 82.0 -0.176 

— 14 146 0.28 0.054 0.154 955 0.136 0.022 0.083 0.9 0.12 -5.2 1.38 0.072 291.3 0.140 0.033 82.2 -0.184 

» 15 152 0.28 0.054 0.154 969 0.136 0.022 0.082 0.9 0.12 -5.4 1.38 0.074 292.5 0.141 0.034 82.4 0.192 

16 160 0.28 0.054 0.155 982 0.136 0.022 0.082 0.9 0.12 -5.6 1.39 0.076 293.6 0.142 0.034 82.6 -0.200 

17 167 0.28 0.054 0.156 995 0.136 0.022 0.082 0.9 012 -5.9 1.39 0.078 294.5 0.143 0.034 82.8 -0.209 

18 174 0.29 0.057 0.161 1117 0.137 0.023 0.078 0.9 0.12 -7.9 1.42 0.097 302.2 0.153 0.034 84.2 -0.283 

19 181 0.29 0.057 0.161 1131 0.137 0.023 0.078 0.9 0.12 -8.1 1.43 0.099 303.1 0.154 0.034 84.4 -0.291 

20 188 0.29 0.058 0.162 1144 0.137 0.023 0.077 0.9 0.12 -8.4 1.43 0.101 303.9 0.155 0.034 84.6 -0.299 

21 195 0.29 0.058 0.163 1158 0.137 0.023 0.077 0.9 0.12 -8.6 1.43 0.103 304.6 0.156 0.034 84.7 0.307 

22 201 0.29 0.058 0.163 1171 0.137 0.023 0.076 0.9 0.12 8.8 1.43 0.105 305.4 0.157 0.034 84.9 -0.316 

23 208 0.29 0.058 0.164 1184 0.137 0.024 0.076 0.9 0.12 -9.0 1.44 0.107 306.1 0.158 0.034 85.0 -0.324 

24 215 0.29 0.058 0.164 1198 0.137 0.024 0.075 0.9 0.12 -9.3 1.44 0.108 306.8 0.159 0.034 85.2 -0.332 

25 222 0.29 0.059 0.165 1211 0.137 0.024 0.075 0.9 0.12 -9.5 1.44 0.110 307.5 0.160 0.034 85.3 -0.340 

26 231 0.29 0.059 0.165 1224 0.137 0.024 0.075 0.9 012 -9.7 1.44 0.112 308.2 0.161 0.034 85.5 0.349 

27 237 0.30 0.059 0.166 1237 0.137 0.024 0.074 0.9 0.12 -10.0 1.44 0.114 308.8 0.162 0.034 85.6 -0.357 

28 243 0.30 0.059 0.166 1251 0.137 0.024 0.074 0.9 0.12 -10.2 1.44 0.115 309.4 0.163 0.034 85.8 -0.365 

29 251 0.30 0.059 0.167 1264 0.137 0.024 0.073 0.9 0.12 -10.4 1.45 0.117 310.0 0.164 0.034 85.9 -0.373 

30 257 0.30 0.059 0.167 1277 0.137 0.024 0.073 0.9 0.12 -10.7 1.45 0.118 310.6 0.166 0.033 86.1 -0.382 

31 264 0.30 0.059 0.168 1290 0.137 0.024 0.072 0.9 0.12 -10.9 1.45 0.120 311.1 0.167 0.033 86.2 -0.390 

32 272 0.30 0.059 0.168 1303 0.137 0.024 0.072 0.9 0.12 -11.2 1.45 0.121 311.6 0.168 0.033 86.4 -0.398 

33 278 0.30 0.059 0.168 1303 0.137 0.024 0.072 0.9 0.12 -11.2 1.45 0.121 3116 0.168 0.033 86.4 -0.398 

34 286 0.30 0.060 0.170 1355 0.138 0.025 0.070 0.9 0.12 -12.1 1.45 0.126 313.4 0.173 0.033 87.0 -0.431 

35 292 

36 299 

* Wet dry cycles 

Compiled by: RWL 

MLD2\93C049\GBAPP\89 16110000 
Checked by: JET



Appendix 4.17 Table 5 

Cumulative Metal Extractions 
Backfill Cemented Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 
Water Sample: Bottom seepage 

EP CUMULATIVE METAL EXTRACTIONS (Q) 
cee | mage | MIM Rate Rr catctem Chroma Cote Cooper ror, Lend: Magmnhim: anpmane: Mabiconan Rites Euivnimm Skew Sacha Ze | (ONCE) DAYS | OA Be Cae he MR Se hg Ne 

0.000 0.001 0.155 2.2 0.107 0.007 0.002 0.000 0.000 0.005 0.01 0.11 1.229 0.071 0.033 1.890 0.000 
2° 63 0.000 0.002 0.185 41 0115 0.012 0.002 0.000 0002 0.019 0.04 0.12 1.980 0.142 0.068 2.935 0.001 
3 70 0.001 0.002 0.214 6.2 0.130 0.017 0.004 0.000 0002 0.013 0.09 0.17 2.596 0.217 0.084 3.803 0.001 
4 77 0.001 0.002 0.236 8.2 0.134 0.023 0.007 0.000 0002 0.003 0.14 0.21 3.053 0.292 0.114 4382 0.000 
5 83 0.001 0.002 0.238 84 0134 0.024 0.007 0.000 0002 0.002 0.14 0.22 3.087 0.298 0.116 4424 0.000 
6 91 0.001 0.002 0.256 10.3 0.135 0.028 0.009 0.000 0003 -0.009 0.19 0.24 3.401 0.342 0.139 4.781 -0.001 
7 97 0.001 0.002 0.262 11.1 0135 0.029 0.009 0.000 0003 -0.014 0.20 0.27 3.505 0.357 0.143 4880 -0.001 
8 103 0.001 0.002 0.264 11.3 0135 0.030 0.009 0.000 0003 -0.015 0.21 0.27 3.529 0.360 0.144 4902 -0.001 
9 110 0.001 0.002 0.265 11.5 0.135 0.030 0.009 0.000 0003 -0.016 0.21 0.28 3.553 0.363 0.145 4922 -0.001 
10 119 0.001 0.002 0.279 13.3 0.136 0.031 0.010 0.000 0.003 -0.029 0.23 0.33 3.757 0.389 0.149 $079 -0.002 
14 126 0.001 0.002 0.280 13.5 0.136 0.031 0.010 0.000 0003 = -0.031 0.23 0.34 3.778 0.392 0.149 5.095 -0.002 
12 132 0.001 0.002 0.282 13.7 0.136 0.031 0.010 0.000 0003 -0.032 0.23 0.35 3.798 0.395 0.150 5.111  -0.002 
13 139 0.001 0.002 0.283 13.9 0.136 0.031 0.010 0.000 0.003 -0033 0.24 0.35 3.816 0.398 0.150 5.126 -0.002 

—_ 14 146 0.001 0.002 0.284 14.0 0.136 0.032 0.010 0.000 0003 -0.035 0.24 0.36 3.833. 0.401 0.151 5.139  -0.002 
WwW 15 152 0.001 0.002 0.286 14.2 0.136 0.032 0.010 0.000 0003 -0.036 0.24 0.37 3.849 0.404 0.151 5.152  -0.002 
NS 16 160 0.001 0.002 0.287 14.4 0.136 0.032 0.010 0.000 0003 -0.038 0.24 0.38 3.863 0.407 0.151 5.164  -0.002 

17 167 0.001 0.002 0.288 14.6 0.136 0.032 0.010 0.000 0003 -0.039 0.24 0.39 3.875 0.410 0.151 5.175  -0.003 
18 174 0.001 0.002 0.298 16.4 0.137 0.033 0.009 0.000 0003 -0.053 0.25 0.48 3.977 0.436 0.153 5.265 -0.003 
19 181 0.001 0.002 0.299 16.6 0.137 0.033 0.009 0.000 0.003 -0.055 0.25 0.50 3.988 0.439 5.275  -0.004 
20 188 0.001 0.002 0.300 16.8 0.137 0.034 0.009 0.000 0.003 -0.056 0.25 0.51 3.998 0.442 5.285  -0.004 
21 195 0.001 0.002 0.301 17.0 0.137 0.034 0.009 0.000 0.003 -0.058 0.25 0.51 4.008 0.445 5.295  -0.004 
22 201 0.001 0.002 0.302 17.2 0.137 =0.034 0.009 0.000 0.003 -0.059 0.25 0.52 4.018 0.448 5.304  -0.004 
23 208 0.001 0.002 0.303 17.4 0.137 0.034 0.009 0.000 0.003 -0.061 0.25 0.53 4.028 0.451 5.314  -0.004 
24 215 0.001 0.002 0.304 17.6 0.137 0.034 0.009 0.000 0.003 -0.062 0.25 0.54 4.037 0.454 5.324  -0.004 
25 222 0.001 0.002 0.305 17.8 0.137 0.034 0.009 0.000 0.003 -0.064 0.25 0.55 4.046 0.457 5.333 -0.004 
26 231 0.001 0.002 0.306 18.0 0.137 0.034 0.009 0.000 0003 -0.065 0.25 0.56 4.055 0.460 5.343  -0.004 
27 237 0.004 0.002 0.307 18.2 0.137 0.035 0.009 0.000 0.003 -0.067 0.25 0.57 4.063 0.463 5.352  -0.004 
28 243 0.001 0.002 0.308 18.4 0.137 0.035 0.009 0.000 0.003 -0.068 0.25 0.58 4.071 0.466 5.362  -0.005 
29 251 0.001 0.002 0.309 18.6 0.137 0.035 0.009 0.000 0.003 -0.070 0.25 0.58 4.079 0.470 5.371 -0.005 
30 257 0.001 0.002 0.310 18.8 0.137 0.035 0.008 0.000 0.003 -0.072 0.25 0.59 4086 0.473 5.380 -0.005 
31 264 0.001 0.002 0.310 19.0 0.137 0.035 0.008 0.000 0.003 -0.073 0.25 0.60 4.093 0.476 5.389 _ -0.005 
32 272 0.001 0.002 0.311 19.2 0.137 0.035 0.008 0.000 0.003 -0.075 0.25 0.61 4.100 0.479 5.399 -0.005 
33 278 0.001 0.002 0311 19.2 0.137 0.035 0.008 0.000 0.003 -0.075 0.25 0.61 4.100 0.479 5.399 -0.005 
34 286 0.001 0.002 0.314 19.9 0.138 0.036 0.008 0.000 0.003 -0.081 0.25 0.63 4.124 0.493 5.435 -0.005 
35 292 
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* Wet dry cycles 

Compiled by: RWL 
MLD2\93C049\GBAPP\89 16110000 Checked by: JET



Appendix 4.17 Table 6 

Metal Extraction Rates 

Backfill Cemented Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

| INNA EXTRACTION RATES (righkgiwk) - 6 Cycle Moving Average. 
EES lenin Res aie 22 -Banhant Calin  Chroeiem Gobet Copper 25 iene laa: alagnesiim Manganese Molyodenun Potushint: Selena Slver Sodom: Zine =: 
PGYCLES| DAYS [AR SASES SSB ge SSR Sa EES SEB ESN MIN OMG SRE Se age SNA BSE 

a ee 63 

3 70 0014 0.0012 0.004 30.34 0.0026 0.001 0.0024 0.069 0.0087 0.119 0.051 0.001 11.55 0.006 0.0013 3.40 0.002 

4 77 0.016 0.0013 0.004 40.91 0.0027 0.001 0.0047 0.070 0.0083 -0.030 0.074 0.002 13.86 0.008 0.0018 3.99 -0.004 

5 83 0015 0.0012 0.004 38.76 0.0025 0.001 0.0045 0.065 0.0077 -0.040 0.071 0.002 13.01 0.007 0.0017 3.73 -0.004 

6 91 0.016 0.0012 0.005 45.82 0.0024 0.001 0.0052 0.062 0.0072 -0.174 0.088 0.002 13.76 0.008 0.0020 3.85 -0.009 

7 97 0 030 0.0019 0.009 98.31 0.0043 0.002 0.0117 0.074 0.0080 -0.983 0.192 0.006 23.86 0.015 0.0039 6.41 -0.034 

8 103 0017 0.0008 0.006 73.44 0.0011 0.002 0.0090 0.029 0.0023 -0.865 0.145 0.005 15.05 0.011 0.0028 3.73 -0.027 

9 110 0.009 0.0005 0.003 47.42 0.0004 0.001 0.0037 0.012 0.0014 -0.617 0.088 0.003 8.06 0.005 0.0015 1.83 -0.015 

10 119 0010 0.0006 0.004 64.17 0.0004 0.001 0.0038 0.010 0.0019 -0.913 0.101 0.005 9.90 0.006 0.0014 2.04 -0.027 

11 126 0.004 0.0004 0.003 42.86 0.0002 0.000 0.0014 0.002 0.0013 -0.652 0.050 0.004 §.72 0.004 0.0005 1.01 -0.016 

12 132 0.003 0.0003 0.002 34.36 0.0001 0.000 0.0010 0.000 0.0010 -0.550 0.037 0.003 4.46 0.003 0.0003 0.74 0.019 

13 139 0.003 0.0003 0.002 33.33 0.0001 0.000 0.0009 0.000 0.0010 -0.539 0.035 0.003 4.24 0.003 0.0003 0.69 -0.020 

_— 14 146 0.003 0.0003 0.002 33.32 0.0001 0.000 0.0008 0.000 0.0010 -0.542 0.033 0.003 4.14 0.003 0.0003 0.68 -0.021 

On 15 152 0.001 0.0002 0.001 14.10 0.0001 0.000 0.0001 0.000 0.0004 -0.231 0.011 0.002 1.48 0.001 0.0001 0.25 -0.009 

w 16 160 0.001 0.0002 0.001 13.73 0.0001 0.000 0.0000 0.000 0.0004 -0.226 0.009 0.002 1.33 0.001 0.0001 0.23 -0.008 

17 167 0.001 0.0002 0.001 13.39 0.0000 0.000 -0.0001 0.000 0.0004 -0.221 0.007 0.002 1.18 0.001 0.0001 0.20 -0.008 

18 174 0.003 0.0007 0.002 35.10 0.0001 0.000 -0.0009 0.000 0.0010 -0.583 0.011 0.005 2.44 0.003 0.0001 0.45 -0.021 

19 181 0.003 0.0007 0.002 35.13 0.0001 0.000 -0.0010 -0.001 0.0010 -0.584 0.010 0.005 2.35 0.003 0.0001 0.43 -0.021 

20 188 0.003 0.0007 0.002 34.17 0.0001 0.000 -0.0010 0.000 0.0010 -0.569 0.009 0.005 2.21 0.003 0.0001 0.41 -0.021 

21 195 0.003 0.0007 0.002 35.14 0.0001 0.000 -0.0011 -0.001 0.0010 -0, 587 0.008 0.005 2.21 0.003 0.0001 0.42 -0.021 

22 201 0.003 0.0007 0.002 36.16 0.0001 0.000 -0.0012 -0.001 0.0010 -0.605 0.008 0.006 2.24 0.003 0.0001 0.43 -0.022 

23 208 0.001 0.0002 0.001 13.82 0.0001 0.000 -0.0004 0.000 0.0003 -0.235 0.003 0.002 0.80 0.001 -0.0001 0.16 -0.008 

24 215 0.001 0.0002 0.001 13.78 0.0001 0.000 -0.0004 0.000 0.0002 -0.236 0.002 0.002 0.78 0.001 -0.0001 0.16 -0.008 

25 222 0.001 0.0002 0.001 13.74 0.0001 0.000 -0.0004 0.000 0.0002 -0.237 0.002 0.002 0.75 0.001 -0.0001 0.16 -0.008 

26 231 0.001 0.0002 0.001 12.95 0.0000 0.000 -0.0004 0.000 0.0001 -0.225 0.002 0.002 0.69 0.001 0.0000 0.15 -0.008 

27 237 0.001 0.0002 0.001 12.91 0.0000 0.000 -0.0004 0.000 0.0001 -0.226 0.002 0.002 0.66 0.001 0.0000 0.15 -0.008 

28 243 0.001 0.0002 0.001 13.24 0.0000 0.000 -0.0004 0.000 0.0000 -0.233 0.002 0.002 0.66 0.001 0.0000 0.15 -0.008 

29 251 0.001 0.0001 0.000 12.84 0.0000 0.000 -0.0004 0.000 0.0000 -0.227 0.001 0.002 0.61 0.001 0.0000 0.15 -0.008 

30 257 0.001 0.0001 0.000 13.17 0.0000 0.000 -0.0004 0.000 -0.0001 -0.235 0.001 0.002 0.61 0.001 0.0000 0.15 -0.008 

31 264 0.001 0.0001 0.000 13.93 0.0001 0.000 -0.0005 0.000 -0.0001 -0.250 0.001 0.002 0.62 0.001 -0.0001 0.16 -0.009 

32 272 0.000 0.0001 0.000 13.09 0.0000 0.000 -0.0004 0.000 -0.0002  -0.237 0.001 0.002 0.56 0.001 0.0000 0.15 -0.008 

33 278 0.000 0.0001 0.000 10.46 0.0000 0.000 -0.0003 0.000 -0.0001 -0.190 0.001 0.001 0.44 0.001 0.0000 0.12 -0.007 

34 286 0.000 0.0001 0.001 18.19 0.0001 0.000 -0.0006 0.000 -0.0004 -0.335 0.001 0.002 0.69 0.002 -0.0001 0.20 -0.012 

35 292 

36 299 . 

* Wet dry cycles 

Compiled by: RWL 
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Appendix 4.17 Table 7 

Oxidation and Neutralization Rates 

Backfill Cemented Whole Tailings 

Test: Leached under wet/dry cycles followed by saturated conditions 

Water Sample: Bottom seepage 

aban SE eMOLES EXTRACTED MOLERANO:'E) = NEUTRALIZATION 
| comets Some Sule | Siete ee LULL 

“erece | pays E suiateFia  “Bepietion Prod Rate *] qamovig)’  Giinaikg) fmolikg) | (80M) Depletion Depletion Rate. Consumed’: 
came eR ain ee oat) nono 

2** 63 580 0.07 381 1.4 

3 70 879 0.10 65.6 3.11 3.62 -0.04 1.15 740 39.9 2.7 

4 77 1233 0.14 94.5 3.69 3.40 -0.06 0.91 1075 69.3 4.0 

5 83 1262 0.14 89.7 0.30 0.29 -0.01 0.95 1103 66.5 4.1 

6 91 1566 0.18 106.5 3.17 3.22 -0.07 1.00 1419 86.5 5.3 

7 97 1684 0.19 227.3 1.23 1.39 -0.03 1.11 1555 241.7 5.8 

8 103 1730 0.19 180.7 0.49 0.34 -0.01 0.69 1589 180.0 5.9 

9 110 1794 0.20 119.1 0.66 0.34 -0.01 0.49 1621 116.0 6.0 

10 119 2524 0.28 245.3 7.60 2.96 -0.08 0.38 1909 156.7 7.1 

11 126 2598 0.29 206.5 0.78 0.33 -0.01 0.41 1941 104.5 7.2 

12 132 2667 0.30 196.6 0.71 0.33 -0.01 0.45 1973 83.6 7.3 

13 139 2729 0.31 194.2 0.65 0.33 -0.01 0.50 2006 81.1 7.4 

14 146 2786 0.31 192.8 0.59 0.33 -0.01 0.55 2038 81.1 7.5 

15 152 2836 0.32 66.2 0.52 0.33 -0.01 0.62 2071 34.3 7.7 

16 160 2880 0.32 57.9 0.46 0.34 — -0.01 0.72 2104 33.4 7.8 

17 167 2917 0.33 50.0 0.39 0.34 -0.01 0.84 2136 32.6 7.9 

18 174 3200 0.36 94.1 2.95 3.05 -0.08 1.01 2433 85.3 9.0 

19 181 3231 0.36 89.1 0.33 0.34 -0.01 1.01 2465 85.4 9.1 

20 188 3262 0.37 83.0 0.32 0.34 -0.01 1.01 2498 83.1 9.3 

21 195 3294 0.37 82.8 0.32 0.34 -0.01 1.01 2931 85.4 9.4 

22 201 3324 0.37 83.9 0.32 0.33 -0.01 1.01 2563 87.9 9.5 

23 208 3355 0.38 32.0 0.32 0.33 -~0.01 1.01 2596 33.6 9.6 

24 215 3386 0.38 31.8 0.32 0.33 -0.01 1.01 2628 33.5 9.7 

25 222 3417 0.38 31.7 0.32 0.33 -0.01 1.01 2660 33.4 9.9 

26 231 3447 0.39 29.8 0.32 0.33 -0.01 1.01 2692 31.4 10.0 

27 237 3477 0.39 29.7 0.32 0.33 -0.01 1.01 2724 31.3 10.1 

28 243 3507 0.39 30.4 0.31 0.33 -0.01 1.02 2756 32.1 10.2 

29 251 3538 0.40 29.5 0.31 0.33 -0.01 1.02 2788 31.2 10.3 

30 257 3567 0.40 30.2 0.31 0.33 -0.01 1.02 2820 32.0 10.4 

31 264 3597 0.40 31.9 0.31 0.33 -0.01 1.02 2852 33.8 10.6 

32 272 3627 0.41 29.9 0.31 0.33 -0.01 1.02 2883 31.8 10.7 

33 278 3627 0.41 23.9 0.00 0.00 0.00 2883 25.4 10.7 

34 286 3745 0.42 415 1.23 1.29 -0.04 1.02 3009 44.1 11.1 

35 292 

36 299 

* Rates of sulfate production and NP depletion are 5-week moving averages 

** Wet dry cycles 

Compiled by: RWL 
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