
 

 

    

 SGS Canada Inc. P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0 
  Tel: (705) 652-2000   Fax: (705) 652-6365   www.met.sgs.com   www.ca.sgs.com 

  Member of the SGS Group (SGS SA)  

 

 
 

 

 

 

An Investigation into  

THE ENVIRONMENTAL CHARACTERIZATION OF TAILINGS FROM THE 

NALUNAQ MINE 

prepared for 

NALUNAQ A/S 

Project 17909-04 – Final Report 
March 30, 2021 

NOTES 

DISCLAIMER:  This document is issued by the Company under its General Conditions of Service accessible at 
http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction 
issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at 
the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client 
and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction 
documents. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders 
may be prosecuted to the fullest extent of the law. 

WARNING: The sample(s) to which the findings recorded herein (the “Findings”) relate was(were) drawn and / or provided by the 
Client or by a third party acting at the Client’s direction. The Findings constitute no warranty of the sample’s representativeness of any 
goods and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) 
is/are said to be extracted. 

ACCREDITATION:  SGS Minerals Lakefield is accredited to the requirements of ISO/IEC 17025 for specific tests as listed on our 
scope of accreditation, including geochemical, mineralogical, and trade mineral tests. To view a list of the accredited methods, please 
visit the following website and search SGS Lakefield: http://palcan.scc.ca/SpecsSearch/GLSearchForm.do. 



Nalunaq A/S – Nalunaq Mine – Project 17909-04 – Final Report 

SGS Minerals 

i 

Table of Contents 

Executive Summary ............................................................................................................................... iv 

Introduction............................................................................................................................................. vi 

Scope of Work ......................................................................................................................................... 1 

Sample Descriptions, Preparation, and Test Methods ........................................................................... 2 

1. Sample Descriptions ....................................................................................................................... 2 
2. Sample Preparation ........................................................................................................................ 2 
3. Test Methods .................................................................................................................................. 3 

3.1. Semi-Quantitative XRD Analysis – Rietveld Method ............................................................. 3 
3.2. Elemental Analyses – Whole Rock ........................................................................................ 3 
3.3. Elemental Analyses – ICP-OES/MS – Strong Acid Digest Method ....................................... 3 
3.4. BCR Sequential Extraction – Sutherland 2010...................................................................... 3 
3.5. Toxicity Characteristic Leaching Procedure – US EPA Method 1311 ................................... 3 
3.6. Synthetic Precipitation Leaching Procedure Analyses – US EPA Method 1312 ................... 4 
3.7. Shake Flask Extraction .......................................................................................................... 4 
3.8. Process Water Analyses ........................................................................................................ 4 
3.9. Acute Lethality Bioassays – Daphnia Magna and Rainbow Trout......................................... 5 
3.10. Modified Acid Base Accounting ............................................................................................. 5 
3.11. Net Acid Generation .............................................................................................................. 5 

Test Results ............................................................................................................................................ 6 

1. Rietveld X-ray Diffraction ................................................................................................................ 6 
2. Elemental Analyses – Major and Trace .......................................................................................... 7 
3. BCR Sequential Extraction – Sutherland 2010 .............................................................................. 8 
4. Toxicity Characteristic Leaching Procedure – US EPA Method 1311 ......................................... 14 
5. Synthetic Precipitation Leaching Procedure Analyses – US EPA Method 1312 ......................... 16 
6. Shake Flask Extraction ................................................................................................................. 18 
7. Process Water Analyses and Acute Lethality Bioassays ............................................................. 20 
8. Modified Acid Base Accounting and Net Acid Generation ........................................................... 23 

Discussion ............................................................................................................................................. 26 

Summary ............................................................................................................................................... 44 

References ............................................................................................................................................ 45 

  

Appendix A – Rietveld XRD Test Reports ............................................................................................ 46 

Appendix B – Analytical Summary Tables ............................................................................................ 71 

Appendix C – Analytical Certificates of Analysis................................................................................. 107 

Appendix D – Acute Lethality Bioassay Reports – Daphnia Magna and Rainbow Trout ................... 203 

Appendix E – Chain of Custody Forms ............................................................................................... 213 

 
  



Nalunaq A/S – Nalunaq Mine – Project 17909-04 – Final Report 

SGS Minerals 

ii 

List of Tables 

Table 1: Tailing Samples Received ........................................................................................................ 2 

Table 2: Rietveld XRD – Gravity Tailings ................................................................................................ 6 

Table 3: Rietveld XRD – Flotation Tailings ............................................................................................. 6 

Table 4: Elemental Analyses – Whole Rock – Gravity Tailings .............................................................. 7 

Table 5: Elemental Analyses – Whole Rock – Flotation Tailings............................................................ 7 

Table 6: Elemental Analyses – Trace ICP-OES/MS – Gravity Tailings .................................................. 8 

Table 7: Elemental Analyses – Trace ICP-OES/MS – Flotation Tailings ............................................... 8 

Table 8: Sequential Extractions – GRG-2 ............................................................................................... 9 

Table 9: Sequential Extractions – GRG-3 ............................................................................................... 9 

Table 10: Sequential Extractions – GRG-4 ............................................................................................. 9 

Table 11: Sequential Extractions – GRG-5 ........................................................................................... 10 

Table 12: Sequential Extractions – GRG-6 ........................................................................................... 10 

Table 13: Sequential Extractions – GRG-7 ........................................................................................... 10 

Table 14: Sequential Extractions – GRG-8 ........................................................................................... 11 

Table 15: Sequential Extractions – ENV #1-300-18 ............................................................................. 11 

Table 16: Sequential Extractions – F2 .................................................................................................. 11 

Table 17: Sequential Extractions – F3 .................................................................................................. 12 

Table 18: Sequential Extractions – F4 .................................................................................................. 12 

Table 19: Sequential Extractions – F5 .................................................................................................. 12 

Table 20: Sequential Extractions – F6 .................................................................................................. 13 

Table 21: Sequential Extractions – F7 .................................................................................................. 13 

Table 22: Sequential Extractions – F8 .................................................................................................. 13 

Table 23: Toxicity Characteristic Leaching Procedure – Gravity Tailings ............................................ 14 

Table 24: Toxicity Characteristic Leaching Procedure – Flotation Tailings .......................................... 15 

Table 25: Synthetic Precipitation Leaching Procedure – Gravity Tailings ............................................ 16 

Table 26: Synthetic Precipitation Leaching Procedure – Flotation Tailings .......................................... 17 

Table 27: Shake Flask Extraction – Gravity Tailings ............................................................................ 18 

Table 28: Shake Flask Extraction – Flotation Tailings .......................................................................... 19 

Table 29: Process Water – Total Metals – Gravity Tailings .................................................................. 21 

Table 30: Process Water – Total Metals – Flotation Tailings ............................................................... 22 

Table 31: Acute Lethality Bioassays – Daphnia Magna ....................................................................... 23 

Table 32: Acute Lethality Bioassays – Rainbow Trout ......................................................................... 23 

Table 33: Modified Acid Base Accounting and Net Acid Generation – Gravity Tailings ....................... 24 

Table 34: Modified Acid Base Accounting and Net Acid Generation – Flotation Tailings .................... 25 

 



Nalunaq A/S – Nalunaq Mine – Project 17909-04 – Final Report 

SGS Minerals 

iii 

List of Figures 

Figure 1: Rietveld XRD ......................................................................................................................... 26 

Figure 2: Elemental Analyses – Whole Rock ........................................................................................ 27 

Figure 3: Elemental Analyses – ICP-OES/MS ...................................................................................... 27 

Figure 4: Elemental Analyses – ICP-OES/MS – GRG-2 vs. F2 Tailings & GRG-3 vs. F3 ................... 28 

Figure 5: Elemental Analyses – ICP-OES/MS – GRG-4 vs. F4 & GRG-5 vs. F5 ................................. 28 

Figure 6: Elemental Analyses – ICP-OES/MS – GRG-6 vs. F6 & GRG-7 vs. F7 ................................. 28 

Figure 7: Elemental Analyses – ICP-OES/MS – GRG-8 vs. F8 & ENV1 #1-300-18 ............................ 29 

Figure 8: Sequential Extractions – Fractional Concentrations – Mercury ............................................. 30 

Figure 9: Sequential Extractions – Fractional Concentrations – Copper .............................................. 30 

Figure 10: Sequential Extractions – Fractional Concentrations – Arsenic ............................................ 30 

Figure 11: Sequential Extractions – Fractional Concentrations – Nickel .............................................. 31 

Figure 12: Sequential Extractions – Fractional Concentrations – Lead ................................................ 31 

Figure 13: Sequential Extractions – Fractional Concentrations – Phosphate ...................................... 31 

Figure 14: Toxicity Characteristic Leaching Procedure ........................................................................ 32 

Figure 15: Toxicity Characteristic Leaching Procedure – GRG-2 vs. F2 & GRG-3 vs. F3 ................... 33 

Figure 16: Toxicity Characteristic Leaching Procedure – GRG-4 vs. F4 & GRG-5 vs. F5 ................... 33 

Figure 17: Toxicity Characteristic Leaching Procedure – GRG-6 vs. F6 & GRG-7 vs. F7 ................... 33 

Figure 18: Toxicity Characteristic Leaching Procedure – GRG-8 vs. F8 & ENV1 #1-300-18 .............. 34 

Figure 19: Synthetic Precipitation Leaching Procedure ........................................................................ 34 

Figure 20: Synthetic Precipitation Leaching Procedure – GRG-2 vs. F2 & GRG-3 vs. F3 ................... 35 

Figure 21: Synthetic Precipitation Leaching Procedure – GRG-4 vs. F4 & GRG-5 vs. F5 ................... 35 

Figure 22: Synthetic Precipitation Leaching Procedure – GRG-6 vs. F6 & GRG-7 vs. F7 ................... 35 

Figure 23: Synthetic Precipitation Leaching Procedure – GRG-8 vs. F8 & ENV1 #1-300-18 .............. 36 

Figure 24: Shake Flask Extraction ........................................................................................................ 36 

Figure 25: Shake Flask Extraction – GRG-2 vs. F2 & GRG-3 vs. F3 ................................................... 37 

Figure 26: Shake Flask Extraction – GRG-4 vs. F4 & GRG-5 vs. F5 ................................................... 37 

Figure 27: Shake Flask Extraction – GRG-6 vs. F6 & GRG-7 vs. F7 ................................................... 37 

Figure 28: Shake Flask Extraction – GRG-8 vs. F8 & ENV1 #1-300-18 .............................................. 38 

Figure 29: Process Water Analyses ...................................................................................................... 39 

Figure 30: Process Water – Total vs. Dissolved Metals – GRG-2 & F2 ............................................... 39 

Figure 31: Process Water – Total vs. Dissolved Metals – GRG-3 & F3 ............................................... 39 

Figure 32: Process Water – Total vs. Dissolved Metals – GRG-4 & F4 ............................................... 40 

Figure 33: Process Water – Total vs. Dissolved Metals – GRG-5 & F5 ............................................... 40 

Figure 34: Process Water – Total vs. Dissolved Metals – GRG-6 & F6 ............................................... 40 

Figure 35: Process Water – Total vs. Dissolved Metals – GRG-7 & F7 ............................................... 41 

Figure 36: Process Water – Total vs. Dissolved Metals – GRG-8 & F8 ............................................... 41 

Figure 37: Process Water – Total vs. Dissolved Metals – GRG2-8 & F2-8 Composites ...................... 41 

Figure 38: Modified Acid Base Accounting – Gravity Tailings .............................................................. 42 

Figure 39: Modified Acid Base Accounting – Flotation Tailings ............................................................ 42 

Figure 40: Net Acid Generation – Gravity Tailings................................................................................ 43 

Figure 41: Net Acid Generation – Flotation Tailings ............................................................................. 43 

 



Nalunaq A/S – Nalunaq Mine – Project 17909-04 – Final Report 

SGS Minerals 

iv 

Executive Summary 

SGS was contracted to complete environmental characterization of tailing samples from the Nalunaq mine 

project.  The purpose of the environmental program was to assess the geochemical, acid rock drainage 

(ARD), and contaminant release potential associated with the samples tested.  Environmental testing was 

conducted on a total of 15 tailings samples (seven gravity tailings and eight flotation tailings) generated at 

SGS facilities in Lakefield (SGS Project Reference No. 17909-03). 

Rietveld XRD analyses determined that the Nalunaq tailings were comprised almost entirely of silicates (93 

to 98 wt.%).  Carbonates were identified as calcite in minor to trace amounts.  Elemental analyses (whole 

rock and ICP) confirmed that the tailings were comprised primarily of silica, with moderate contributions 

from aluminum, iron, calcium, and magnesium.  With few exceptions, the gravity tailings and their related 

flotation tailings were very similar elementally. 

BCR sequential extraction testing characterized the leaching potential of the tailings analytes into four 

fractions: (1) the ‘weak acid extractable’ fraction; (2) the ‘reducible’ fraction; (3) the ‘oxidizable’ fraction; 

and, (4) the ‘residual’ hardly bound elements.  Results of the sequential extractions indicated that Nalunaq 

tailings were largely ‘hardly bound’ and / or environmentally unavailable as most analytes are tied up in a 

relatively insoluble silicate matrix. 

Analysis of the toxicity characteristic leaching procedure (TCLP) leachates reported all the typically 

controlled parameters (Ontario Schedule 41 limits are used in this report for reference purposes) well within 

the limits specified for this test procedure.  It should be noted that since the TCLP is a highly aggressive 

extraction procedure, the limits applicable to this test procedure are much higher than those used for the 

other extraction procedures or the process water analyses. 

Both the synthetic precipitation leaching procedure (SPLP) and the shake flask extraction (SFE) leachates 

reported arsenic at concentrations greater than the CCME2 Freshwater Aquatic Life guidelines (typically 

one order of magnitude), and in some cases equivalent to the less stringent MDMER3 guidelines (both used 

in this report for comparison).  Aluminum, copper, and iron (SPLP leachates) and sporadic concentrations 

of fluoride, aluminum, and selenium (SFE leachates) at concentrations equivalent to and / or marginally 

greater than the CCME guidelines were also observed. 

Analysis of the decanted tailing process waters again reported concentrations of arsenic greater than the 

CCME guidelines (typically one order of magnitude); and in some cases, equivalent to the less stringent 

 
 
1 Environmental Protection Act - Ontario Regulation 558/00, Amended to O.Reg 347/90, Schedule 4.   

2 Canadian Council of Ministers of the Environment (CCME) Water Quality Guidelines for the Protection of Freshwater Aquatic Life 

3 Canadian Metal and Diamond Mining Effluent Regulations (MDMER) guidelines 
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MDMER guidelines.  Fluoride, aluminum, copper, iron and sporadic concentrations of cadmium, lead, 

selenium, and zinc equivalent to and / or marginally greater than the CCME guidelines were also evident 

in the process water samples.  All other parameters were well within the specified guideline levels.  Except 

for a single anomalous Daphnid mortality in the flotation tailings test, bioassays of the process water 

composites (gravity and flotation) reported 100% survival rates and non-lethal designations for both species 

(rainbow trout and Daphnia magna). 

Modified acid base accounting (ABA) test results identified the Nalunaq tailings as not-potentially acid 

generating (NPAG).  Net acid generation (NAG) testing corroborated the ABA test results, designating the 

tailings as non-acid forming (NAF). 
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Introduction 

SGS was contracted to complete environmental characterization of tailing samples from the Nalunaq mine 

project located in Greenland.  Environmental tests were conducted on 15 tailings generated at SGS facilities 

in Lakefield (SGS Project Reference No. 17909-03).  The purpose of the environmental program was to 

assess the geochemical, acid rock drainage (ARD), and contaminant release potential associated with the 

samples tested.  The test program, entitled “Environmental Characterization of Tailings from the Nalunaq 

Mine”, was designed in consultation with Mr. Martin Ménard and Mr. Jarrett Quinn of AEX Gold Inc.  Test 

results were forwarded to Mr. Ménard and Mr. Quinn as they became available. 

The following report provides a summary of the environmental testwork completed and the results thereof.  

Sample preparation of the environmental tailings will be reported under separate cover (Metallurgical 

Project 17909-03). 
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Scope of Work 

The scope of testwork completed on the Nalunaq tailings included: 

▪ Semi-quantitative x-ray diffraction (XRD) analyses – Rietveld method. 

▪ Elemental analyses – whole rock – borate fusion X-ray fluorescence (XRF). 

▪ Elemental analyses – inductively coupled plasma-optical emission spectroscopy/mass spectroscopy 
(ICP-OES/MS) – strong acid digestion method. 

▪ BCR sequential extractions – Sutherland 2010. 

▪ Toxicity characteristic leaching procedure (TCLP) – US EPA Method 1311. 

▪ Synthetic precipitation leaching procedure (SPLP) – US EPA Method 1312. 

▪ Shake flask extraction (SFE) analyses. 

▪ Process water analyses. 

▪ Acute lethality bioassays – Daphnia magna (freshwater invertebrate) and rainbow trout. 

▪ Modified acid base accounting (ABA). 

▪ Net acid generation (NAG) testing. 
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Sample Descriptions, Preparation, and Test Methods 

The following sections provide brief overviews of the samples received, and of the sample preparation and 

test methods included in the environmental characterization program. 

1. Sample Descriptions 

Other than the single flotation tailing identified as ENV1 #1 1-300-18, all samples consisted of two 

components; a gravity tailing and a flotation tailing, each of which were characterized individually.  A total 

of 15 tailing samples; seven gravity tailings and eight flotation tailings, were received from the metallurgical 

test program (SGS Project Reference No. 17909-03).  All tailings, other than ENV1 #1 1-300-18, were 

received as pulps.  ENV1 #1 1-300-18 was received as a moist solid. 

Table 1: Tailing Samples Received 

Sample # Sample Identifier Sample Notes 

1 ENV1 #1-300-18 300 18 2016 43-101 sample, processed at SGS, Golder sample 

2 GRG-2 Knelson Tl 290 15EW 2016 43-101 sample 

 F2 Ro Tl   

3 GRG-3 Knelson Tl MB 720 W 
Rock chip and broken material laying on drive floor 
immediately below wall with exposed Main Vein 

 F3 Ro Tl   

4 GRG-4 Knelson Tl TB 600 W 
Rock chip and broken material laying on drive floor 
immediately below wall with exposed Main Vein 

 F4 Ro Tl   

5 GRG-5 Knelson Tl TB 550 E 
Rock chip and broken material laying on drive floor 
immediately below wall with exposed Main Vein 

 F5 Ro Tl   

6 GRG-6 Knelson Tl Flotation + enviro sample South block drill core samples 

 F6 Ro Tl   

7 GRG-7 Knelson Tl Enviro sample South block drill core samples 

 F7 Ro Tl   

8 GRG-8 Knelson Tl Enviro sample South block drill core samples 

 F8 Ro Tl   

 

2. Sample Preparation 

Upon receipt, the pulp samples were mixed (1 hour at 200 rpm) to ensure all solids were thoroughly 

recombined prior to the extraction and filtration of the solids required for analysis on #3 Whatman filter 

papers.  All filtrates were returned to their respective pulps for subsequent process water characterization.  

Once all samples were received, the individual tailing pulps were remixed (1 hour at 200 rpm) to equilibrate 

the process water with the solids.  The pulp samples were then allowed to settle (36 hours) prior to the 

decantation of the individual process waters for analysis.  Two composite process water samples were also 

generated from equal parts of the decanted solutions (one gravity tailings composite and one flotation 

tailings composite).  The process water composites were submitted for analysis and for acute lethality 

bioassay testing.  All samples were prepared for the proposed testwork according to SGS Standard 

Operating Procedures and the specific test method protocols. 
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3. Test Methods 

The following sections provide brief overviews of the test methods included in the environmental 

characterization program. 

3.1. Semi-Quantitative XRD Analysis – Rietveld Method 

Representative portions of the tailings were submitted for Rietveld XRD analyses in order to identify the 

bulk mineralogy, crystalline assemblages, and the relative proportions of the mineral phases (as wt.%).  In 

this method x-rays were used to bombard a powdered sample.  The x-rays, which penetrated a very thin 

layer of the sample, were diffracted by lattice planes of minerals.  These unique diffraction patterns were 

used to semi-quantitatively identify the minerals contained within the samples. 

3.2. Elemental Analyses – Whole Rock 

Whole rock analyses were completed on the samples using a quantitative XRF method to determine the 

elemental concentrations of the major rock forming constituents.  This method quantifies the major elements 

present and reports them as oxides to permit a mass balance assessment against the component of a 

sample that is amenable to oxidization (loss on ignition). 

3.3. Elemental Analyses – ICP-OES/MS – Strong Acid Digest Method  

The samples were digested using an acid mixture of nitric (HNO3), hydrofluoric (HF), perchloric (HClO4), 

and hydrochloric (HCl) acids to obtain a near total digest of the parameters being analyzed.  ICP-OES/MS 

trace metal scans were performed to provide quantitative analyses of the elemental components of the 

sample material (Ag, Al, As, B, Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Li, Mg, Mn, Mo, Na, Ni, P, Pb, 

Sb, Se, Sn, Sr, Th, Ti, Tl, U, V, W, Y, and Zn).  Mercury analyses were completed by cold vapour atomic 

absorption spectroscopy (CVAAS). 

3.4. BCR Sequential Extraction – Sutherland 2010 

Sequential extract tests are used to assess the leaching potential of analytes under varying environmental 

conditions.  The BCR sequential extraction separated the elemental constituents of the sample into four 

fractions over a series of leaches: (1) the ‘weak acid extractable’ fraction (using an acetic acid leach); (2) 

the ‘reducible’ fraction (hydroxylamine hydrochloride leach); and, (3) the ‘oxidizable’ fraction (hydrogen 

peroxide leach) ; and, (4) the ‘residual’ fraction.  The ‘residual’ fraction (consisting of the hardly bound 

elements) was subjected to aqua regia digestion and trace elemental analyses (ICP-OES/MS and CVAAS).  

All fractions were assayed as per the previously noted suite of metals. 

3.5. Toxicity Characteristic Leaching Procedure – US EPA Method 1311 

The objective of the TCLP extraction is to determine the mobility of inorganic analytes present in the solids 

and if the resultant leachate would classify the material as acceptable to a Class II landfill, or whether the 
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waste material would be considered hazardous due to toxicity.  In the case of all but the GRG-2 gravity 

tailing, the leachant was adjusted to pH 4.93 ± 0.05 (extraction fluid #1) through the addition of acetic acid 

(CH3CO2H) and sodium hydroxide (NaOH) to deionised (DI) water.  The GRG-2 gravity tailing was the only 

sample with enough acid neutralization capacity to require the use of TCLP extraction fluid #2.  This 

extraction fluid provided 2 eq/kg of acid through the addition of glacial acetic acid to DI water (resultant pH 

of 2.88 ± 0.05). 

The leachant was added to the sample in a 20:1 liquid to solid ratio and the sample container was rotated 

end over end for 18 hours.  The resultant slurry was filtered through a 0.7 µm glass fibre filter and the 

leachate was analyzed for total metals as per the abovementioned analytical suite. 

3.6. Synthetic Precipitation Leaching Procedure Analyses – US EPA Method 1312 

The major objective of the SPLP extraction is to determine contaminant mobility under mildly acidic 

conditions such as those created by ARD or acid rain.  For the Nalunaq samples the SPLP leachant was 

adjusted to a pH of 4.2 through the addition of a 60:40 weight percent mix of sulphuric (H2SO4) and nitric 

(HNO3) acid to DI water. The leachant was combined with the sample in a 20:1 ratio and the sample 

container was rotated end over end for 18 hours. The resultant slurry was filtered through a 0.7 µm glass 

fibre filter and the leachate analysed for total metals. 

3.7. Shake Flask Extraction 

The SFE is used to determine the mobility of contaminants under the chemical environment dictated by the 

sample’s intrinsic properties and under the constraints imposed by contaminant solubility limitations.  DI 

water leachant was added to the sample at a 3:1 liquid to solid ratio.  The sample was rotated end over end 

at 29 ± 2 rpm for a period of 24 hours prior to being filtered through a 0.45 µm cellulose acetate membrane 

filter.  The resultant filtrate was submitted for chemical analysis of the following parameters: pH, acidity, 

alkalinity, conductivity, anions (chloride, fluoride, nitrite, nitrate, phosphate, and sulphate), and dissolved 

metals analyses using the previously noted suite of parameters. 

3.8. Process Water Analyses 

The process water decanted from the settled tailing pulps was submitted for analysis of pH, acidity, 

alkalinity, conductivity, redox potential (EH), TDS, TSS, anions (chloride, fluoride, nitrite, nitrate, phosphate, 

and sulphate), ammonia (NH3+NH4), total thiosalts, and total and dissolved metals as per the 

aforementioned suite of parameters.  Two composite samples were also generated from the decanted 

process waters (the gravity tailing composite and the flotation tailing composite).  These composites were 

submitted for assay as previously outlined and used for the acute lethality bioassays (Daphnia magna and 

rainbow trout). 
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3.9. Acute Lethality Bioassays – Daphnia Magna and Rainbow Trout 

Acute lethality testing was completed to determine the concentration of the process water in which 50% of 

the Daphnia magna exposed would die after 48 hours (the LC50).  Rainbow trout LC50 testing similarly 

determined the concentration of process water in which 50% of the trout exposed would die after 96 hours.  

The test organisms were exposed to the full-strength process water and four geometrically more dilute 

concentrations of the effluent (50%, 25%, 12.5%, and 6.25%).  Control tests were run parallel to the full-

strength and dilute concentration tests.  The LC50 values were then statistically estimated.  Testwork was 

conducted according to the Daphnia magna Acute Lethality Toxicity Test Protocol EPS 1/RM/14 and the 

Acute Lethality of Liquid Effluents to Rainbow Trout EPS 1/RM/13 protocols from Environment Canada.  All 

bioassays were subcontracted to Aquatox Testing and Consulting Inc. 

3.10. Modified Acid Base Accounting 

The modified ABA test provided quantification of the total sulphur, sulphide sulphur, and sulphate 

concentrations present and the potential acid generation (AP) related to the oxidation of the sulphide 

sulphur concentration.  The test method determined the neutralization potential (NP) of the sample by 

initiating a reaction with excess hydrochloric (HCl) acid and then identified the quantity of acid neutralized 

by the samples NP by back-titrating to pH 8.3 with sodium hydroxide (NaOH).  The balance between the 

AP and NP assists in defining the potential of the sample to generate acid drainage upon exposure to 

oxygen and water.  In addition, quantification of the extent of carbonate (CO3) mineral content permitted 

calculation of the theoretical carbonate NP (CO3 NP). 

3.11. Net Acid Generation 

NAG testing was conducted to determine the balance between the acid consuming and acid producing 

components of the sample.  The NAG test initiated a reaction between the sample and concentrated 

hydrogen peroxide (H2O2) to force complete oxidation and reaction of the acidity produced with the 

neutralizing minerals present within the sample.  After the reaction ceased, the pH of the solution was 

measured (NAG pH).  The acid remaining after the reaction was titrated with standardized sodium hydroxide 

(NaOH) to pH 4.5 and the net acid generated by the reaction was calculated and expressed in units of kg 

H2SO4 equivalent per tonne.  The NAG4.5 value is indicative of the contribution from free acid, aluminum, 

and iron.  Titration from pH 4.5 to pH 7.0 can provide additional information for sample characterization as, 

under certain conditions, the NAG7.0 is indicative of the presence of metallic ions that consume alkalinity 

over this pH range, such as copper and zinc. 
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Test Results 

Summary results are shown in the following sections.  Complete test results are appended to this report. 

1. Rietveld X-ray Diffraction 

Table 2 and Table 3 provide summary results of the Rietveld XRD analyses.  The detection limit for XRD is 

0.5 to 2% and is highly dependent on crystallinity; therefore, identification of all concentrations ≤2% is 

tentative.  XRD test reports are presented in their entirety in Appendix A. 

Table 2: Rietveld XRD – Gravity Tailings 

Mineral GRG-2 GRG-3 GRG-4 GRG-5 GRG-6 GRG-7 GRG-8 

 (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) 

Quartz 6.0 17.0 14.6 15.2 8.1 10.0 24.2 

Albite 23.5 23.8 23.3 22.9 - - - 

Andesine - - - - 22.3 25.9 16.5 

Microcline 5.5 4.7 2.5 2.4 2.4 2.3 3.1 

Calcite 4.5 1.1 1.4 2.2 1.6 1.0 0.6 

Chlorite 4.9 2.8 0.1 0.0 4.5 3.4 2.5 

Muscovite 0.4 0.7 1.2 1.8 4.7 3.7 4.4 

Biotite 1.7 1.7 0.9 4.9 2.2 1.3 3.3 

Magnetite 0.7 0.2 0.8 1.3 0.1 0.4 0.3 

Actinolite 23.5 35.9 33.9 21.8 28.8 29.3 28.2 

Diopside 15.7 3.2 10.7 15.5 15.8 14.3 11.4 

Epidote 9.1 3.0 5.2 4.0 4.5 3.0 2.5 

Ilmenite 0.4 0.3 0.4 0.8 0.7 0.9 0.4 

Rutile 0.5 0.4 0.1 0.0 0.6 0.2 0.5 

Jarosite 0.9 - - - - - - 

Prehnite 2.7 1.8 2.2 4.5 2.4 2.4 - 

Cummingtonite - 3.5 2.7 1.7 1.4 2.0 2.0 

Pyrrhotite - - 0.1 1.1 - - - 

Pyrite - - 0.0 0.0 - - - 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

 
Table 3: Rietveld XRD – Flotation Tailings 

Mineral ENV1 #1-300-18 F2 Ro Tl F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl 

 (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) 

Quartz 19.9 8.3 20.2 15.3 15.8 8.6 10.9 22.6 

Albite 20.2 22.3 23.9 25.1 23.4 - - - 

Andesine - - - - - 21.2 25.6 18.2 

Microcline 4.7 2.3 2.3 2.4 2.9 3.8 2.7 2.4 

Calcite 3.4 5.1 1.0 1.1 1.8 1.4 0.7 0.8 

Chlorite 5.1 0.4 0.6 0.6 0.6 3.3 3.4 2.3 

Muscovite 0.6 1.8 1.7 1.5 2.6 4.1 3.9 5.2 

Biotite 2.5 3.1 1.7 0.3 1.0 3.0 0.8 2.4 

Magnetite 1.0 0.8 0.5 1.0 1.3 0.1 - 0.5 

Actinolite 18.4 26.4 35.6 31.9 22.0 30.6 28.6 29.4 

Diopside 12.3 16.0 3.7 8.6 15.8 16.0 15.0 11.5 

Epidote 6.7 8.3 2.5 6.8 4.9 3.4 3.0 2.1 

Ilmenite 0.5 0.7 0.5 1.1 0.9 0.7 0.9 - 

Rutile 0.2 0.1 0.2 0.1 0.2 0.4 0.4 0.6 

Jarosite 0.6 - - - - - - - 

Prehnite 3.9 3.8 2.0 1.8 4.7 2.3 2.4 - 

Cummingtonite - 0.6 3.5 2.5 2.1 1.1 1.7 2.0 

Pyrrhotite - - - - - - - - 

Pyrite - - - - - - - - 

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Zero values indicate that the mineral was included in the refinement, but the calculated concentration is below a measurable value. 
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2. Elemental Analyses – Major and Trace 

Table 4 and Table 5 show results of the major elemental analyses (whole rock).  Summary results of the 

trace elemental analyses (ICP – strong acid digest method) are presented in Table 6 and Table 7.  Detailed 

test results are presented in Appendix B (Analytical Summary Tables).  Analytical Certificates of Analysis 

are included as Appendix C. 

Table 4: Elemental Analyses – Whole Rock – Gravity Tailings 

Parameter Unit GRG-2 GRG-3 GRG-4 GRG-5 GRG-6 GRG-7 GRG-8 

SiO2 % 48.9 56.5 54.8 55.6 51.6 53.2 61.2 

Al2O3 % 12.9 11.9 12.2 10.8 12.4 12.3 9.52 

Fe2O3 % 9.44 9.43 10.1 10.6 10.3 10.1 8.46 

MgO % 5.71 7.12 6.30 5.31 7.25 6.63 6.73 

CaO % 16.3 9.61 12.7 13.3 12.9 12.0 9.76 

Na2O % 1.74 1.59 1.54 1.81 1.81 2.00 1.39 

K2O % 0.51 0.43 0.18 0.44 0.54 0.35 0.41 

TiO2 % 0.84 0.79 0.8 0.79 0.79 0.75 0.59 

P2O5 % 0.08 0.06 0.06 0.06 0.11 0.07 0.15 

MnO % 0.16 0.15 0.16 0.17 0.17 0.16 0.15 

Cr2O3 % 0.06 0.08 0.07 0.08 0.06 0.04 0.05 

V2O5 % 0.04 0.03 0.05 0.05 0.05 0.05 0.03 

LOI % 2.66 1.97 0.87 0.64 1.69 1.82 1.31 

Sum % 99.3 99.7 99.9 99.6 99.7 99.5 99.8 

 
Table 5: Elemental Analyses – Whole Rock – Flotation Tailings 

Parameter Unit 
ENV1 #1-

300-18 
F2 Ro TI F3 Ro TI F4 Ro TI F5 Ro TI F6 Ro Tl F7 Ro Tl F8 Ro Tl 

SiO2 % 58.0 50.2 58.0 55.9 56.6 52.3 54.1 61.1 

Al2O3 % 11.2 12.9 12.0 12.6 11.1 12.4 12.5 9.85 

Fe2O3 % 7.72 9.07 9.05 9.17 9.41 9.95 9.73 8.12 

MgO % 4.75 5.96 7.07 5.97 5.36 7.32 6.62 6.95 

CaO % 12.8 16.1 9.64 12.7 13.3 13.0 12.3 10.2 

Na2O % 1.61 1.72 1.64 1.59 1.85 1.79 2.01 1.42 

K2O % 0.48 0.46 0.42 0.17 0.46 0.51 0.33 0.40 

TiO2 % 0.72 0.85 0.77 0.74 0.78 0.80 0.77 0.61 

P2O5 % 0.07 0.07 0.06 0.06 0.06 0.11 0.07 0.13 

MnO % 0.14 0.18 0.15 0.15 0.18 0.18 0.16 0.14 

Cr2O3 % 0.05 0.05 0.06 0.05 0.06 0.06 0.03 0.05 

V2O5 % 0.04 0.06 0.03 0.05 0.05 0.04 0.05 0.04 

LOI % 2.61 2.52 1.28 1.07 1.02 1.49 1.31 0.88 

Sum % 100.1 100.1 100.2 100.1 100.2 100.0 100.0 99.9 
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Table 6: Elemental Analyses – Trace ICP-OES/MS – Gravity Tailings 

Parameter Unit GRG-2 GRG-3 GRG-4 GRG-5 GRG-6 GRG-7 GRG-8 

Hg µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

Al µg/g 62000 58000 60000 51000 60000 58000 44000 

As µg/g 290 260 150 460 290 210 160 

Ca µg/g 100000 64000 84000 85000 75000 79000 63000 

Cu µg/g 140 120 150 170 140 150 140 

Fe µg/g 65000 63000 68000 70000 64000 68000 55000 

K µg/g 3600 3200 1300 3300 3600 2800 3100 

Mg µg/g 33000 41000 35000 29000 35000 37000 36000 

Mn µg/g 1400 1200 1300 1400 1200 1200 1000 

Na µg/g 11000 11000 10000 12000 11000 14000 9400 

Ni µg/g 150 160 150 130 150 110 130 

Pb µg/g 4.6 1.3 1.4 1.2 9.0 3.7 9.2 

Ti µg/g 4400 4100 4100 4000 4200 4300 3200 

Zn µg/g 94 71 79 84 98 83 74 

 
Table 7: Elemental Analyses – Trace ICP-OES/MS – Flotation Tailings 

Parameter Unit 
ENV1 #1-

300-18 
F2 Ro TI F3 Ro TI F4 Ro TI F5 Ro TI F6 Ro Tl F7 Ro Tl F8 Ro Tl 

Hg µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 

Al µg/g 54000 63000 59000 61000 52000 58000 55000 44000 

As µg/g 80 71 39 18 98 52 32 22 

Ca µg/g 84000 110000 63000 82000 86000 74000 77000 64000 

Cu µg/g 36 22 30 14 14 24 33 16 

Fe µg/g 51000 61000 60000 61000 63000 60000 62000 52000 

K µg/g 3800 3600 3300 1300 3400 3400 2500 3000 

Mg µg/g 26000 33000 39000 34000 30000 35000 35000 37000 

Mn µg/g 1000 1400 1100 1200 1400 1300 1200 1000 

Na µg/g 11000 12000 11000 11000 12000 10000 13000 9400 

Ni µg/g 88 88 130 94 78 99 77 73 

Pb µg/g 3.0 1.4 1.2 0.53 0.91 2.5 2.3 2.2 

Ti µg/g 3700 4400 3900 3700 4000 4100 3800 3100 

Zn µg/g 67 83 65 66 79 74 68 60 

 

3. BCR Sequential Extraction – Sutherland 2010 

The fractionalized leaching potential of analytes in the individual Nalunaq tailings under varying 

environmental conditions as determined by the BCR extraction process are summarized in the following 

sections alongside the calculated ‘fractional total’ (sum of the four fractions), the measured ‘total’ elemental 

components, and the calculated ‘% recovery’.  Results for the gravity tailings are shown in Table 8 through 

Table 14 (pages 9 through 11).  Summary results for the flotation tailings are presented in Table 15 through 

Table 22 (pages 11 through 13).  Results are shown in their entirely in Appendix B. 
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Table 8: Sequential Extractions – GRG-2 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc’d) 

Total  
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.18 0.06 0.24 * < 0.05 480 

Al µg/g 630 1100 440 5700 7870 62000 13 

As µg/g 54 110 40 160 364 290 126 

Ca µg/g 47000 2100 390 3300 52790 100000 53 

Cu µg/g 10 8.4 120 9.8 148 140 106 

Fe µg/g 1300 3900 3100 7400 15700 65000 24 

K µg/g 160 42 180 400 782 3600 22 

Mg µg/g 290 270 74 2400 3034 33000 9 

Mn µg/g 100 27 3.8 70 201 1400 14 

Na µg/g 89 72 45 290 496 11000 5 

Ni µg/g 25 55 35 34 149 150 99 

Pb µg/g 0.5 4.8 0.9 0.5 6.7 4.6 146 

Zn µg/g 7.2 4.9 17 6.2 35.3 94 38 

 
Table 9: Sequential Extractions – GRG-3 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.19 < 0.05 0.19 * < 0.05 380 

Al µg/g 1000 1400 420 11000 13820 58000 24 

As µg/g 44 54 97 100 295 260 113 

Ca µg/g 10000 1200 250 5100 16550 64000 26 

Cu µg/g 42 21 82 17 162 120 135 

Fe µg/g 980 3500 450 7300 12230 63000 19 

K µg/g 150 23 120 240 533 3200 17 

Mg µg/g 330 230 66 3500 4126 41000 10 

Mn µg/g 40 25 2.4 80 147 1200 12 

Na µg/g 110 120 42 900 1172 11000 11 

Ni µg/g 13 34 13 58 118 160 74 

Pb µg/g < 0.1 1.7 0.3 0.2 2.2 1.3 169 

Zn µg/g 5.3 3.9 5.0 6.9 21.1 71 30 

 
Table 10: Sequential Extractions – GRG-4 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.22 < 0.05 0.22 * < 0.05 440 

Al µg/g 1300 2200 750 9400 13650 60000 23 

As µg/g 25 39 28 72 164 150 109 

Ca µg/g 13000 1900 520 6000 21420 84000 26 

Cu µg/g 13 9.2 140 7.7 170 150 113 

Fe µg/g 800 3900 1700 3500 9900 68000 15 

K µg/g 180 39 71 100 390 1300 30 

Mg µg/g 160 190 40 870 1260 35000 4 

Mn µg/g 36 24 2.2 36 98 1300 8 

Na µg/g 120 160 62 830 1172 10000 12 

Ni µg/g 13 41 26 38 118 150 79 

Pb µg/g 0.1 0.8 0.1 0.1 1.1 1.4 79 

Zn µg/g 4.6 4.0 8.4 2.4 19.4 79 25 

Fractional Total = sum of all extraction phases    % Recovery = Fractional Total / Total x 100 
Hg samples with a ‘Total’ elemental concentration < 0.05, ‘% Recovery’ is calculated using a 0.05 value 
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Table 11: Sequential Extractions – GRG-5 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 0.11 < 0.05 0.14 0.25 * < 0.05 500 

Al µg/g 690 1000 630 5100 7420 51000 15 

As µg/g 110 79 75 250 514 460 112 

Ca µg/g 18000 1400 460 3300 23160 85000 27 

Cu µg/g 9.2 12 140 12 173 170 102 

Fe µg/g 1100 5400 5600 7600 19700 70000 28 

K µg/g 260 85 330 920 1595 3300 48 

Mg µg/g 180 240 99 1900 2419 29000 8 

Mn µg/g 49 37 5.1 48 139 1400 10 

Na µg/g 110 65 57 340 572 12000 5 

Ni µg/g 12 75 29 47 163 130 125 

Pb µg/g < 0.1 0.7 0.1 0.1 0.9 1.2 75 

Zn µg/g 9.7 19 3.6 8.9 41.2 84 49 

 
Table 12: Sequential Extractions – GRG-6 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 < 0.05 0.33 0.33 * < 0.05 660 

Al µg/g 3200 6700 920 10000 20820 60000 35 

As µg/g 65 65 50 110 290 290 100 

Ca µg/g 18000 6300 870 7000 32170 75000 43 

Cu µg/g 29 21 139 20 209 140 149 

Fe µg/g 5100 9000 2100 9000 25200 64000 39 

K µg/g 950 360 410 600 2320 3600 64 

Mg µg/g 1800 1900 240 4300 8240 35000 24 

Mn µg/g 120 77 8.5 100 306 1200 26 

Na µg/g 520 490 110 970 2090 11000 19 

Ni µg/g 44 51 43 32 170 150 113 

Pb µg/g 1.6 15 1.4 0.7 18.7 9.0 208 

Zn µg/g 27 17 23 8.5 75.5 98 77 

 
Table 13: Sequential Extractions – GRG-7 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 0.09 < 0.05 0.52 0.61 * < 0.05 1220 

Al µg/g 2600 4900 570 7800 15870 58000 27 

As µg/g 28 48 57 63 196 210 93 

Ca µg/g 15000 4200 450 5600 25250 79000 32 

Cu µg/g 36 18 100 13 167 150 111 

Fe µg/g 5000 9500 1000 6100 21600 68000 32 

K µg/g 510 130 110 250 1000 2800 36 

Mg µg/g 1300 1300 120 2800 5520 37000 15 

Mn µg/g 110 72 3.8 76 262 1200 22 

Na µg/g 440 440 72 810 1762 14000 13 

Ni µg/g 29 29 19 11 88 110 80 

Pb µg/g 0.4 6.0 0.5 0.3 7.2 3.7 195 

Zn µg/g 18 11 8.8 4.8 42.6 83 51 

Fractional Total = sum of all extraction phases    % Recovery = Fractional Total / Total x 100 
Hg samples with a ‘Total’ elemental concentration < 0.05, ‘% Recovery’ is calculated using a 0.05 value 
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Table 14: Sequential Extractions – GRG-8 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 < 0.05 0.26 0.26 * < 0.05 520 

Al µg/g 1600 2700 500 6900 11700 44000 27 

As µg/g 37 46 48 58 189 160 118 

Ca µg/g 9700 4000 380 4100 18180 63000 29 

Cu µg/g 17 9.3 140 10 176 140 126 

Fe µg/g 2000 8600 1900 5500 18000 55000 33 

K µg/g 440 280 350 750 1820 3100 59 

Mg µg/g 690 890 140 3600 5320 36000 15 

Mn µg/g 60 66 3.8 61 191 1000 19 

Na µg/g 230 240 61 670 1201 9400 13 

Ni µg/g 28 49 34 24 135 130 104 

Pb µg/g 3.2 16 1.5 0.4 21.1 9.2 229 

Zn µg/g 16 16 9.8 5.6 47.4 74 64 

 
Table 15: Sequential Extractions – ENV #1-300-18 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.26 < 0.05 0.26 * < 0.05 520 

Al µg/g 560 960 230 5400 7150 54000 13 

As µg/g 19 74 13 28 134 80 168 

Ca µg/g 35000 1900 680 2600 40180 84000 48 

Cu µg/g 20 13 14 11 58 36 161 

Fe µg/g 1500 4300 270 7200 13270 51000 26 

K µg/g 220 44 100 260 624 3800 16 

Mg µg/g 250 320 78 2700 3348 26000 13 

Mn µg/g 130 40 4.9 83 258 1000 26 

Na µg/g 94 44 17 180 335 11000 3 

Ni µg/g 18 21 6.0 38 83 88 94 

Pb µg/g 0.3 3.5 < 0.1 0.4 4.2 3.0 140 

Zn µg/g 13 9.3 4.6 6.8 33.7 67 50 

 
Table 16: Sequential Extractions – F2 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 0.11 0.27 < 0.05 0.38 * < 0.05 760 

Al µg/g 500 890 250 5700 7340 63000 12 

As µg/g 27 57 21 15 120 71 169 

Ca µg/g 43000 1900 650 3200 48750 110000 44 

Cu µg/g 6.0 4.8 13 7.6 31 22 141 

Fe µg/g 990 2100 210 5400 8700 61000 14 

K µg/g 150 32 140 420 742 3600 21 

Mg µg/g 230 240 69 2300 2839 33000 9 

Mn µg/g 91 17 3.9 67 179 1400 13 

Na µg/g 58 54 21 280 413 12000 3 

Ni µg/g 13 11 7.3 30 61 88 69 

Pb µg/g 0.1 1.5 < 0.1 0.2 1.8 1.4 129 

Zn µg/g 5.2 3.6 4.1 5.6 18.5 83 22 
Fractional Total = sum of all extraction phases    % Recovery = Fractional Total / Total x 100 
Hg samples with a ‘Total’ elemental concentration < 0.05, ‘% Recovery’ is calculated using a 0.05 value 
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Table 17: Sequential Extractions – F3 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.26 < 0.05 0.26 * < 0.05 520 

Al µg/g 970 1300 270 9500 12040 59000 20 

As µg/g 22 33 12 5.4 72 39 185 

Ca µg/g 10000 1100 500 4500 16100 63000 26 

Cu µg/g 24 15 4.4 11 54 30 180 

Fe µg/g 650 2700 110 5900 9360 60000 16 

K µg/g 140 15 76 230 461 3300 14 

Mg µg/g 280 190 76 3000 3546 39000 9 

Mn µg/g 36 19 3.2 70 128 1100 12 

Na µg/g 120 110 24 790 1044 11000 9 

Ni µg/g 7.5 13 3.1 52 76 130 58 

Pb µg/g < 0.1 1.8 < 0.1 0.2 2.0 1.2 167 

Zn µg/g 4.7 3.0 1.7 6.4 15.8 65 24 

 
Table 18: Sequential Extractions – F4 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.26 < 0.05 0.26 * < 0.05 520 

Al µg/g 1100 2000 450 9800 13350 61000 22 

As µg/g 9.3 14 4.8 2.5 31 18 172 

Ca µg/g 13000 1500 470 6200 21170 82000 26 

Cu µg/g 4.9 3.7 7.1 4.7 20 14 143 

Fe µg/g 500 2000 120 2300 4920 61000 8 

K µg/g 200 46 52 120 418 1300 32 

Mg µg/g 120 200 36 760 1116 34000 3 

Mn µg/g 31 15 2.0 32 80 1200 7 

Na µg/g 98 130 34 850 1112 11000 10 

Ni µg/g 6.2 8.3 2.7 27 44 94 47 

Pb µg/g < 0.1 0.4 < 0.1 < 0.1 0.4 0.53 75 

Zn µg/g 2.5 2.6 1.6 2.2 8.9 66 13 

 
Table 19: Sequential Extractions – F5 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.25 < 0.05 0.25 * < 0.05 500 

Al µg/g 540 840 170 5000 6550 52000 13 

As µg/g 48 41 50 12 151 98 154 

Ca µg/g 17000 910 440 3000 21350 86000 25 

Cu µg/g 3.7 4.4 3.9 6.6 19 14 136 

Fe µg/g 800 2700 160 4100 7760 63000 12 

K µg/g 240 76 120 1100 1536 3400 45 

Mg µg/g 140 210 57 1800 2207 30000 7 

Mn µg/g 41 18 3.6 43 106 1400 8 

Na µg/g 68 50 17 300 435 12000 4 

Ni µg/g 6.3 12 3.5 37 59 78 76 

Pb µg/g < 0.1 0.3 < 0.1 0.1 0.4 0.91 44 

Zn µg/g 9.8 12 1.2 7.5 30.5 79 39 
Fractional Total = sum of all extraction phases    % Recovery = Fractional Total / Total x 100 
Hg samples with a ‘Total’ elemental concentration < 0.05, ‘% Recovery’ is calculated using a 0.05 value 
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Table 20: Sequential Extractions – F6 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.51 < 0.05 0.51 * < 0.05 1020 

Al µg/g 2900 5800 590 9100 18390 58000 32 

As µg/g 34 25 16 6.2 81 52 156 

Ca µg/g 15000 5500 1100 6100 27700 74000 37 

Cu µg/g 15 9.4 8.8 8.2 41 24 171 

Fe µg/g 4100 6500 300 7100 18000 60000 30 

K µg/g 960 320 290 630 2200 3400 65 

Mg µg/g 1600 1600 230 3700 7130 35000 20 

Mn µg/g 100 59 7.9 93 260 1300 20 

Na µg/g 500 430 62 850 1842 10000 18 

Ni µg/g 19 26 6.2 26 77 99 78 

Pb µg/g 0.3 3.8 < 0.1 0.2 4.3 2.5 172 

Zn µg/g 17 7.1 1.5 7.1 32.7 74 44 

 
Table 21: Sequential Extractions – F7 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 0.12 0.69 0.08 0.89 * < 0.05 1780 

Al µg/g 2100 3900 400 8100 14500 55000 26 

As µg/g 15 23 5.9 4.3 48 32 150 

Ca µg/g 11000 3400 670 5600 20670 77000 27 

Cu µg/g 20 12 14 9.0 55 33 167 

Fe µg/g 4100 6200 210 5400 15910 62000 26 

K µg/g 490 100 97 280 967 2500 39 

Mg µg/g 970 1100 140 2600 4810 35000 14 

Mn µg/g 91 50 4.6 71 217 1200 18 

Na µg/g 350 350 46 810 1556 13000 12 

Ni µg/g 13 12 3.1 10 38 77 49 

Pb µg/g 0.3 3.5 < 0.1 0.2 4.0 2.3 174 

Zn µg/g 11 6.4 1.3 4.9 23.6 68 35 

 
Table 22: Sequential Extractions – F8 

Parameter Unit 
Phase 1 - 

Extractable 
Phase 2 - 
Reducible 

Phase 3 - 
Oxidizable 

Phase 4 - 
Hardly 
Bound 

Fractional 
Total 

(Calc'd) 

Total 
(Strong 
Acid) 

% 
Recovery 
(Calc’d) 

Hg µg/g < 0.05 < 0.05 0.44 < 0.05 0.44 * < 0.05 880 

Al µg/g 860 1400 230 5400 7890 44000 18 

As µg/g 10 9.6 9.2 5.0 34 22 155 

Ca µg/g 6600 2500 320 2700 12120 64000 19 

Cu µg/g 4.0 3.2 10 5.9 23 16 144 

Fe µg/g 990 3600 200 3500 8290 52000 16 

K µg/g 260 150 250 910 1570 3000 52 

Mg µg/g 290 460 85 2800 3635 37000 10 

Mn µg/g 32 30 2.5 36 101 1000 10 

Na µg/g 96 120 22 450 688 9400 7 

Ni µg/g 5.8 14 3.8 14 38 73 52 

Pb µg/g 0.7 3.4 0.1 0.1 4.3 2.2 195 

Zn µg/g 4.9 4.5 1.6 3.9 14.9 60 25 
Fractional Total = sum of all extraction phases    % Recovery = Fractional Total / Total x 100 
Hg samples with a ‘Total’ elemental concentration < 0.05, ‘% Recovery’ is calculated using a 0.05 value 
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4. Toxicity Characteristic Leaching Procedure – US EPA Method 1311 

Summary results of the TCLP extractions (20:1 liquid to solid ratio) are shown in Table 23 below and  

Table 24 (page 15) in comparison to the Ontario Schedule 4 limits used in this report for reference purposes.  

GRG-2 was the only sample containing sufficient acid neutralization capacity to require the use of TCLP 

extraction fluid #2 (pH 2.88 ± 0.05).  All other TCLP extractions were conducted using TCLP extraction fluid 

#1 (pH 4.93 ± 0.05).  Complete test results are provided in Appendix B. 

Table 23: Toxicity Characteristic Leaching Procedure – Gravity Tailings 

Parameter Unit 
Schedule 
4 Limits 

GRG-2 GRG-3 GRG-4 GRG-5 GRG-6 GRG-7 GRG-8 

Ext Fluid #1 or #2 --- 2 1 1 1 1 1 1 

Final pH no unit --- 4.50 5.08 5.15 5.27 5.24 5.22 5.11 

Hg mg/L 0.1 < 0.00001 < 0.00001 < 0.00001 < 0.00001 0.00001 < 0.00001 < 0.00001 

Ag mg/L 5 < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.00008 < 0.00005 < 0.00005 

As mg/L 2.5 0.631 0.246 0.139 0.506 0.435 0.247 0.205 

Ba mg/L 100 0.243 0.114 0.117 0.135 0.225 0.148 0.688 

B mg/L 500 0.05 0.038 0.036 0.032 0.035 0.052 0.042 

Ca mg/L --- 848 171 243 337 275 229 133 

Cd mg/L 0.5 0.00091 0.00065 0.00048 0.00333 0.00233 0.00275 0.000820 

Cr mg/L 5 0.0518 0.0135 0.0127 0.0095 0.0108 0.0153 0.0137 

Cu mg/L --- 0.0930 0.147 0.0095 0.0020 0.0069 0.0533 0.0347 

Fe mg/L --- 5.27 2.23 1.03 2.39 4.75 3.45 2.42 

K mg/L --- 1.39 3.86 4.98 6.43 13.5 8.48 5.73 

Mg mg/L --- 3.45 3.10 1.90 1.77 7.47 7.12 3.72 

Mn mg/L --- 1.62 0.525 0.622 0.699 1.02 0.974 0.579 

Na mg/L --- 10.8 1350 1320 1320 1390 1370 1380 

Ni mg/L --- 0.375 0.139 0.216 0.144 0.416 0.279 0.291 

Pb mg/L 5 0.0030 0.0005 0.0003 0.0003 0.00191 0.00026 0.00315 

Se mg/L 1 < 0.0004 < 0.0004 < 0.0004 < 0.0004 0.00105 0.00037 0.00013 

Si mg/L --- 0.64 4.26 3.71 3.61 7.54 7.02 4.32 

U mg/L 10 0.00206 0.00087 0.00053 0.00360 0.00226 0.00302 0.00303 

Zn mg/L --- 0.121 0.040 0.063 0.053 0.189 0.149 0.164 
Environmental Protection Act - Ontario Regulation 558/00, Amended to O.Reg 347/90. Schedule 4. 
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Table 24: Toxicity Characteristic Leaching Procedure – Flotation Tailings 

Parameter Unit 
Schedule 
4 Limits 

ENV1 #1-300-18 F2 Ro TI F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl 

Ext Fluid #1 or #2 --- 1 1 1 1 1 1 1 1 

Final pH no unit --- 5.86 6.15 5.08 5.13 5.27 5.19 5.16 5.10 

Hg mg/L 0.1 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < .00001 0.00001 < 0.00001 < 0.00001 

Ag mg/L 5 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.00005 < 0.00005 < 0.00005 

As mg/L 2.5 0.045 0.063 0.038 0.023 0.128 0.103 0.0389 0.0358 

Ba mg/L 100 0.126 0.222 0.103 0.0921 0.142 0.221 0.146 0.605 

B mg/L 500 0.036 0.03 0.033 0.029 0.031 0.120 0.051 0.049 

Ca mg/L --- 662 839 168 228 353 226 172 112 

Cd mg/L 0.5 0.00045 0.00029 0.00047 0.00028 0.00331 0.00116 0.00174 0.000220 

Cr mg/L 5 0.0018 0.0103 0.016 0.0122 0.0123 0.0142 0.0126 0.0160 

Cu mg/L --- 0.0163 0.0009 0.0590 0.0181 0.0054 0.0073 0.0275 0.0199 

Fe mg/L --- 0.260 0.180 2.47 1.46 2.57 6.91 6.60 4.11 

K mg/L --- 4.68 3.83 3.56 4.63 6.32 11.7 7.90 5.40 

Mg mg/L --- 1.97 1.95 2.64 1.30 1.50 6.23 5.24 3.07 

Mn mg/L --- 1.45 1.35 0.478 0.497 0.678 0.883 0.829 0.493 

Na mg/L --- 1340 1490 1360 1360 1330 1380 1420 1440 

Ni mg/L --- 0.0536 0.0826 0.0587 0.0676 0.0549 0.110 0.0755 0.0660 

Pb mg/L 5 0.0002 < 0.0001 0.0002 < 0.0001 0.0009 0.00148 0.00014 0.00120 

Se mg/L 1 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 0.00067 0.00009 0.00018 

Si mg/L --- 2.30 0.26 3.86 2.80 3.18 6.81 5.76 4.02 

U mg/L 10 0.00111 0.00099 0.00065 0.00032 0.00362 0.00218 0.00252 0.00260 

Zn mg/L --- 0.033 0.021 0.033 0.023 0.046 0.130 0.086 0.079 

Environmental Protection Act - Ontario Regulation 558/00, Amended to O.Reg 347/90. Schedule 4. 
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5. Synthetic Precipitation Leaching Procedure Analyses – US EPA Method 1312 

Table 23 below and Table 24 (page 17) show summary results of the SPLP extractions (20:1 liquid to solid 

ratio) as compared to the Canadian Council of Ministers of the Environment (CCME) Water Quality 

Guidelines for the Protection of Freshwater Aquatic Life and / or Canadian Metal and Diamond Mining 

Effluent Regulations (MDMER) guidelines (used in this report for comparison).  Parameters reporting at 

concentrations greater than the CCME and / or MDMER guidelines are shown in bold type.  Detailed results 

are provided in Appendix B. 

Table 25: Synthetic Precipitation Leaching Procedure – Gravity Tailings 

Parameter Unit 
CCME / 
MDMER 

GRG-2 GRG-3 GRG-4 GRG-5 GRG-6 GRG-7 GRG-8 

Ext Fluid #1 or #2 - 1 1 1 1 1 1 1 

Final pH no unit 6.0-9.5 9.17 9.31 9.01 9.25 9.47 9.48 9.51 

Hg mg/L 0.000026 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 

Ag mg/L 0.00025 <0.0005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 

Al mg/L 0.1@pH>6.5 0.27 0.904 0.352 0.612 0.426 0.596 0.727 

As mg/L 0.005 / 0.10 0.154 0.154 0.0549 0.0785 0.0639 0.238 0.213 

B mg/L 1.5 < 0.02 0.008 0.008 0.010 0.019 0.031 0.028 

Ca mg/L - 10.0 7.87 13.3 9.58 7.21 9.11 9.70 

Cd mg/L 0.00009 <0.00003 0.000007 0.000007 0.000008 <0.000003 0.000006 0.000007 

Cu mg/L 0.002 / 0.10 < 0.002 0.0064 0.0014 0.0024 0.0005 0.0026 0.0028 

Fe mg/L 0.3 < 0.07 0.819 0.357 0.909 0.094 0.394 0.796 

K mg/L - 0.12 0.119 0.091 0.229 0.791 0.555 0.431 

Mg mg/L - 0.69 0.929 0.788 0.671 0.830 1.41 1.30 

Mn mg/L 0.43 0.0033 0.0108 0.00404 0.0118 0.00140 0.00607 0.0116 

Mo mg/L 0.073 0.0016 0.00090 0.00191 0.00178 0.00094 0.00070 0.00107 

Na mg/L - 5.06 6.24 4.95 4.96 6.64 7.34 7.85 

Ni mg/L 0.03 /  < 0.001 0.0029 0.0023 0.0037 0.0004 0.0029 0.0035 

Pb mg/L 0.001 / 0.08 < 0.0001 0.00035 0.00004 0.00015 0.00028 0.00019 0.00122 

Se mg/L 0.001 0.0004 0.00033 0.00072 0.00029 0.00024 0.00079 0.00067 

Si mg/L - 2.49 3.90 2.40 3.12 2.81 3.45 4.16 

Tl mg/L 0.0008 <0.00005 0.000005 <0.000005 0.000007 <0.000005 <0.000005 0.000007 

U mg/L 0.015 0.00010 0.000049 0.000029 0.000281 0.000052 0.000104 0.000110 

Zn mg/L 0.007 / 0.40 < 0.02 < 0.002 < 0.002 0.003 < 0.002 < 0.002 0.003 

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 
Department of Justice Canada. 2002. Metal and Diamond Mining Effluent Regulations, Fisheries Act SOR-2002-222. Effective June 2021. 
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Table 26: Synthetic Precipitation Leaching Procedure – Flotation Tailings 

Parameter Unit 
CCME / 
MDMER 

ENV1 #1- 
300-18 

F2 Ro TI F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl 

Ext Fluid #1 or #2 - 1 1 1 1 1 1 1 1 

Final pH no unit 6.0-9.5 9.27 9.47 9.32 9.28 9.43 9.46 9.41 9.49 

Hg mg/L 0.000026 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 

Ag mg/L 0.00025 < 0.00005 < 0.0005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 

Al mg/L 0.1@pH>6.5 0.609 0.39 0.748 0.711 0.746 0.642 2.19 0.609 

As mg/L 0.005 / 0.10 0.0646 0.054 0.0512 0.0291 0.0413 0.327 0.0551 0.0318 

B mg/L 1.5 0.012 < 0.02 0.007 0.012 0.014 0.009 0.025 0.024 

Ca mg/L - 9.05 7.94 7.11 8.69 7.67 9.24 10.6 7.69 

Cd mg/L 0.00009 0.000008 < 0.00003 0.000011 0.000008 0.000015 0.000013 0.000025 0.000007 

Cu mg/L 0.002 / 0.10 0.0053 < 0.002 0.0031 0.0020 0.0021 0.0027 0.0044 0.0011 

Fe mg/L 0.3 1.10 0.12 0.593 0.937 1.13 0.393 1.75 0.619 

K mg/L - 0.151 0.06 0.116 0.096 0.216 0.987 0.538 0.333 

Mg mg/L - 0.778 0.50 0.664 0.587 0.626 1.09 2.02 0.849 

Mn mg/L 0.43 0.0132 0.0033 0.00761 0.00979 0.0133 0.00574 0.0322 0.00839 

Mo mg/L 0.073 0.00133 0.0011 0.00055 0.00107 0.00142 0.00098 0.00075 0.00076 

Na mg/L - 6.24 5.88 5.10 5.51 5.68 6.74 7.76 7.32 

Ni mg/L 0.03 /  0.0035 < 0.001 0.0019 0.0029 0.0027 0.0020 0.0035 0.0017 

Pb mg/L 0.001 / 0.08 0.00110 < 0.0001 0.00061 0.00012 0.00036 0.00055 0.00039 0.00126 

Se mg/L 0.001 0.00023 < 0.0004 0.00009 0.00023 0.00011 0.00067 0.00027 0.00018 

Si mg/L - 3.10 2.57 3.00 3.23 3.63 3.51 7.14 3.12 

Tl mg/L 0.0008 0.000005 < 0.00005 < 0.000005 < 0.000005 0.000014 < 0.000005 0.000013 0.000005 

U mg/L 0.015 0.000142 0.00003 0.000052 0.000025 0.000322 0.000038 0.000126 0.000068 

Zn mg/L 0.007 / 0.40 0.003 < 0.02 0.002 < 0.002 0.004 < 0.002 0.003 0.003 

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 
Department of Justice Canada. 2002. Metal and Diamond Mining Effluent Regulations, Fisheries Act SOR-2002-222. Effective June 2021. 
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6. Shake Flask Extraction 

Results of the SFE (3:1 liquid to solid ratio) conducted on the Nalunaq tailings (gravity and flotation) are 

summarized in Table 27 (below) and Table 28 (page 19), respectively.  Parameters reporting at 

concentrations outside the specified guidelines are shown in bold type.  Results are presented in their 

entirety in Appendix B.  Certificates of Analysis are included in Appendix C. 

Table 27: Shake Flask Extraction – Gravity Tailings 

Parameter Unit 
CCME / 
MDMER 

GRG-2 GRG-3 GRG-4 GRG-5 GRG-6 GRG-7 GRG-8 

pH No unit 6.0-9.5 7.73 7.74 7.55 7.78 8.21 8.27 7.80 

Conductivity µS/cm - 282 130 327 220 142 148 159 

Alkalinity mg/L as CaCO3 41 33 25 29 43 46 40 

Cl mg/L 120 < 2 1.5 1.1 1.6 2.0 3.0 2.5 

F mg/L 0.12 0.16 < 0.06 < 0.06 < 0.06 0.11 0.28 0.07 

NO2 as N mg/L 0.06 < 0.3 < 0.03 < 0.03 < 0.03 < 0.3 < 0.03 < 0.03 

NO3 as N mg/L 13 < 0.6 < 0.06 < 0.06 < 0.06 < 0.6 < 0.06 < 0.06 

SO4 mg/L - 96 25 120 62 14 17 26 

Hg mg/L 0.000026 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 

Ag mg/L 0.00025 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 

Al mg/L 0.1@pH>6.5 0.082 0.253 0.095 0.110 0.146 0.159 0.136 

As mg/L 0.005 / 0.10 0.264 0.511 0.0740 0.186 0.874 0.556 0.466 

B mg/L 1.5 0.012 0.013 0.011 0.020 0.017 0.024 0.020 

Ca mg/L - 44.2 15.4 54.5 29.8 12.8 12.2 16.6 

Cd mg/L 0.00009 0.000010 0.000005 0.000005 0.000011 0.000004 0.000007 <0.000003 

Cu mg/L 0.002 / 0.10 0.0003 0.0031 0.0010 0.0011 0.0006 0.0012 0.0019 

Fe mg/L 0.3 0.007 0.112 0.008 0.053 < 0.007 0.013 0.062 

K mg/L - 2.19 1.32 0.913 2.48 5.65 3.62 4.74 

Mg mg/L - 6.17 3.29 5.02 3.99 4.05 5.01 4.71 

Mn mg/L 0.43 0.0109 0.00322 0.0152 0.00704 0.00089 0.00182 0.00200 

Mo mg/L 0.073 0.0151 0.00603 0.00803 0.0116 0.00519 0.00573 0.00763 

Na mg/L - 3.17 3.19 3.06 3.40 6.22 8.03 4.96 

Ni mg/L 0.03 / 0.25 0.0143 0.0012 0.0071 0.0035 0.0027 0.0021 0.0043 

Pb mg/L 0.001 / 0.08 0.00002 0.00005 <0.00001 0.00001 <0.00001 <0.00001 0.00013 

Se mg/L 0.001 0.00104 0.00096 0.00194 0.00084 0.00186 0.00198 0.00117 

Si mg/L - 2.95 3.68 3.62 4.29 4.63 4.40 4.19 

Tl mg/L 0.0008 0.000037 0.000029 0.000030 0.000033 0.000019 0.000006 0.000032 

U mg/L 0.015 0.000492 0.000216 0.000166 0.00228 0.000155 0.000444 0.000493 

Zn mg/L 0.007 / 0.40 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 0.003 

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 
Department of Justice Canada. 2002. Metal and Diamond Mining Effluent Regulations, Fisheries Act SOR-2002-222. Effective June 2021. 
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Table 28: Shake Flask Extraction – Flotation Tailings 

Parameter Unit CCME / MDMER ENV1 #1-300-18 F2 Ro TI F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl 

pH No unit 6.0-9.5 7.68 7.86 7.91 7.74 8.00 8.69 7.75 8.03 

Conductivity µS/cm - 176 118 75 105 78 127 116 88 

Alkalinity mg/L as CaCO3 - 25 30 30 26 28 55 42 32 

Cl mg/L 120 5.4 < 2 1.2 0.7 0.9 2.0 1.6 1.5 

F mg/L 0.12 0.25 0.15 < 0.06 < 0.06 < 0.06 0.12 0.31 0.09 

NO2 as N mg/L 0.06 < 0.03 < 0.3 < 0.03 < 0.03 < 0.03 < 0.3 < 0.03 < 0.03 

NO3 as N mg/L 13 < 0.06 < 0.6 < 0.06 < 0.06 < 0.06 < 0.6 < 0.06 0.06 

SO4 mg/L - 45 21 6.1 15 7.9 14 11 8.9 

Hg mg/L 0.000026 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 

Ag mg/L 0.00025 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 

Al mg/L 0.1@pH>6.5 0.108 0.189 0.416 0.345 0.281 0.173 0.220 0.276 

As mg/L 0.005 / 0.10 0.0840 0.107 0.188 0.0815 0.105 0.143 0.106 0.103 

B mg/L 1.5 0.014 0.011 0.011 0.009 0.013 0.019 0.018 0.030 

Ca mg/L - 22.3 14.5 9.10 11.7 9.90 10.4 9.73 9.55 

Cd mg/L 0.00009 0.000006 0.000007 0.000007 0.000008 0.000010 0.000012 < 0.000003 0.000006 

Cu mg/L 0.002 / 0.10 0.0021 0.0003 0.0027 0.0014 0.0022 0.0004 0.0007 0.0021 

Fe mg/L 0.3 0.047 0.013 0.220 0.199 0.284 0.008 0.014 0.235 

K mg/L - 1.54 1.82 1.10 0.890 1.73 6.33 3.41 3.60 

Mg mg/L - 3.00 2.54 1.66 1.40 1.50 3.87 3.50 2.26 

Mn mg/L 0.43 0.00683 0.00172 0.00336 0.00371 0.00423 0.00095 0.00161 0.00321 

Mo mg/L 0.073 0.00862 0.0130 0.00298 0.00615 0.00897 0.00713 0.00484 0.00486 

Na mg/L - 5.67 2.51 2.68 2.16 2.20 6.48 5.58 2.86 

Ni mg/L 0.03 / 0.25 0.0011 0.0003 0.0008 0.0008 0.0009 0.0008 0.0011 0.0016 

Pb mg/L 0.001 / 0.08 0.00002 0.00008 0.00017 0.00003 0.00005 0.00008 < 0.00001 0.00028 

Se mg/L 0.001 0.00066 0.00043 0.00033 0.00085 0.00033 0.00069 0.00044 0.00040 

Si mg/L - 3.81 2.76 3.65 3.38 4.36 4.58 3.87 3.77 

Tl mg/L 0.0008 0.000006 0.000025 0.000012 0.000006 0.000018 0.000016 < 0.000005 0.000016 

U mg/L 0.015 0.000298 0.000159 0.000228 0.000102 0.00159 0.000171 0.000412 0.000387 

Zn mg/L 0.007 / 0.40 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 
Department of Justice Canada. 2002. Metal and Diamond Mining Effluent Regulations, Fisheries Act SOR-2002-222. Effective June 2021. 
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7. Process Water Analyses and Acute Lethality Bioassays 

The results of the analyses completed on the process water samples decanted from the surface of the 

settled tailing pulps and of the two process water composite samples generated from these samples are 

summarized in Table 29 (gravity tailings) and Table 30 (flotation tailings).  Concentrations in excess of the 

CCME / MDMER guidelines are shown in bold type.  Results are shown in their entirety in Appendix B.  

Certificates of Analysis are presented in Appendix C. 

LC50 acute lethality toxicity test results for the two composite samples (GRG2-8 Comp and F2-8 Comp) are 

presented in Table 31 (Daphnia magna) and Table 32 (rainbow trout).  Complete test reports are included 

as Appendix D (Acute Lethality Bioassay Reports – Daphnia Magna and Rainbow Trout). 
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Table 29: Process Water – Total Metals – Gravity Tailings 

Parameter Unit 
CCME / 
MDMER 

GRG-2 GRG-3 GRG-4 GRG-5 GRG-6 GRG-7 GRG-8 GRG2-8 Comp 

pH No unit 6.0-9.5 7.83 7.88 7.96 7.85 8.02 8.09 8.05 8.00 

Alkalinity mg/L as CaCO3  59 71 80 70 74 77 74 73 

Conductivity µS/cm  335 258 354 281 282 287 286 296 

Redox Potential mV as EH  189 166 139 145 150 100 176 186 

TDS mg/L  189 148 206 154 134 177 154 169 

Cl mg/L 120 23 18 24 20 28 30 27 25 

F mg/L 0.12 0.22 0.11 0.07 0.07 0.14 0.33 0.13 0.16 

NO2 as N mg/L 0.06 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

NO3 as N mg/L 13 < 0.06 < 0.06 0.07 < 0.06 0.40 < 0.06 < 0.06 0.12 

SO4 mg/L  74 29 64 40 23 21 25 40 

Metals    Total Total Total Total Total Total Total Total 

Hg  mg/L 0.000026 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 

Ag  mg/L 0.00025 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 

Al  mg/L 0.1@pH>6.5 0.490 2.69 0.403 2.11 0.319 0.690 1.29 1.28 

As  mg/L 0.005 / 0.10 0.122 0.204 0.0486 0.129 0.0600 0.0520 0.0328 0.0919 

B  mg/L 1.5 0.033 0.024 0.025 0.032 0.026 0.037 0.035 0.030 

Ca  mg/L  41.9 29.9 50.7 35.7 22.2 21.7 27.0 31.3 

Cd  mg/L 0.00009 0.000025 0.000025 0.000020 0.000029 0.000012 0.000020 0.000023 0.000027 

Cu  mg/L 0.002 / 0.10 0.0023 0.0280 0.0073 0.0080 0.0025 0.0038 0.0045 0.0179 

Fe  mg/L 0.3 0.486 2.47 0.358 2.13 0.196 0.623 1.34 1.28 

K  mg/L  4.82 3.31 2.19 4.56 8.71 6.08 7.42 5.16 

Mg  mg/L  8.31 7.54 6.94 6.03 8.23 9.84 8.10 7.88 

Mn  mg/L 0.43 0.0257 0.0459 0.0389 0.0423 0.0105 0.0190 0.0340 0.0334 

Mo  mg/L 0.073 0.0383 0.0184 0.0251 0.0294 0.0125 0.0113 0.0185 0.0214 

Na  mg/L  14.5 13.4 14.9 13.7 18.9 21.7 18.4 16.3 

Ni  mg/L 0.025 / 0.25 0.0154 0.0116 0.0219 0.0143 0.0102 0.0063 0.0094 0.0158 

Pb  mg/L 0.001 / 0.08 0.00047 0.00077 0.00032 0.00042 0.00030 0.00036 0.00147 0.00104 

Se  mg/L 0.001 0.00105 0.00061 0.00143 0.00059 0.00066 0.00090 0.00071 0.00071 

Si  mg/L  5.37 9.77 4.73 8.36 3.09 4.77 5.79 6.50 

Tl  mg/L 0.0008 0.000008 0.000065 0.000027 0.000034 0.000013 < 0.000005 0.000026 0.000030 

U  mg/L 0.015 0.000566 0.000371 0.000347 0.00277 0.000046 0.000315 0.000525 0.000726 

Zn  mg/L 0.007 / 0.40 0.002 0.006 0.002 0.007 0.002 0.003 0.005 0.013 

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 
Department of Justice Canada. 2002. Metal and Diamond Mining Effluent Regulations, Fisheries Act SOR-2002-222. Effective June 2021. 
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Table 30: Process Water – Total Metals – Flotation Tailings 

Parameter Unit 
CCME FAL / 

MDMER 
F2 Ro Tl F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl F2-8 Comp 

pH No unit 6.0-9.5 7.98 8.06 8.08 8.05 8.15 7.96 7.89 7.96 

Alkalinity mg/L as CaCO3  82 96 106 95 89 99 111 100 

Conductivity µS/cm  349 306 351 311 319 332 336 332 

Redox Potential mV as EH  184 117 127 142 110 112 122 125 

TDS mg/L  197 171 200 163 174 191 191 177 

Cl mg/L 120 22 18 19 17 27 22 25 22 

F mg/L 0.12 0.23 0.10 0.09 0.06 0.18 0.45 0.28 0.19 

NO2 as N mg/L 0.06 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 

NO3 as N mg/L 13 < 0.06 < 0.06 0.57 < 0.06 0.25 < 0.06 < 0.06 < 0.06 

SO4 mg/L  61 36 47 37 29 37 32 41 

Metals    Total Total Total Total Total Total Total Total 

Hg  mg/L 0.000026 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 

Ag  mg/L 0.00025 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 

Al  mg/L 0.1@pH>6.5 0.201 0.567 0.170 0.573 0.256 0.379 0.408 0.416 

As  mg/L 0.005 / 0.10 0.0819 0.0837 0.0313 0.108 0.0144 0.0152 0.0126 0.0519 

B  mg/L 1.5 0.034 0.021 0.021 0.025 0.032 0.036 0.037 0.029 

Ca  mg/L  40.8 36.1 50.3 40.2 23.8 28.8 32.9 35.2 

Cd  mg/L 0.00009 0.000014 0.000012 0.000017 0.000022 0.000043 0.000092 0.000057 0.000028 

Cu  mg/L 0.002 / 0.10 0.0004 0.0012 0.0004 0.0008 0.0004 0.0006 0.0006 0.0008 

Fe  mg/L 0.3 0.190 0.500 0.142 0.677 0.182 0.378 0.492 0.426 

K  mg/L  7.20 4.32 4.70 6.41 13.1 7.44 11.1 7.37 

Mg  mg/L  8.91 7.51 6.91 6.74 9.95 10.6 9.46 8.48 

Mn  mg/L 0.43 0.0222 0.0177 0.00624 0.0312 0.0138 0.0294 0.0376 0.0236 

Mo  mg/L 0.073 0.0343 0.00884 0.018 0.0189 0.014 0.00969 0.0182 0.0174 

Na  mg/L  15.1 18.3 17.3 14.5 21.4 21.0 19.5 17.8 

Ni  mg/L 0.025 / 0.25 0.0064 0.0032 0.0054 0.0062 0.0034 0.0075 0.0059 0.0054 

Pb  mg/L 0.001 / 0.08 0.00024 0.00035 0.00022 0.00028 0.00061 0.00080 0.00111 0.00105 

Se  mg/L 0.001 0.00063 0.00032 0.00068 0.00036 0.00045 0.00047 0.00047 0.00044 

Si  mg/L  5.08 5.71 5.04 6.27 3.48 3.95 4.37 4.93 

Tl  mg/L 0.0008 0.000042 0.000050 0.000041 0.000067 0.000018 0.000006 0.000041 0.000034 

U  mg/L 0.015 0.000907 0.000692 0.000430 0.00472 0.000111 0.000385 0.000760 0.00124 

Zn  mg/L 0.007 / 0.40 < 0.002 < 0.002 < 0.002 0.004 0.003 0.005 0.006 0.005 

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life. 
Department of Justice Canada. 2002. Metal and Diamond Mining Effluent Regulations, Fisheries Act SOR-2002-222. Effective June 2021. 
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Table 31: Acute Lethality Bioassays – Daphnia Magna 

Sample Identifier 48-h LC50 48-h EC50 Concentration Mortality  Immobility 

 Survival (%) Mobility (%) (%) (#) (#) 

GRG2-8 Knelson TI Comp Decant > 100 > 100 100 0 0 

   50 0 0 

   25 0 0 

   12.5 0 0 

   6.25 0 0 

   control 0 0 

F2-8 Ro TI Comp Decant > 100 > 100 100 0 0 

   50 0 0 

   25 0 0 

   12.5 1 0 

   6.25 0 0 

   control 0 0 

 

Table 32: Acute Lethality Bioassays – Rainbow Trout 

Sample Identifier 96-h LC50 Survival Concentration Mortality Impaired 

 (%) (%) (#) (#) 

GRG2-8 Knelson TI Comp Decant > 100 100 0 0 

  50 0 0 

  25 0 0 

  12.5 0 0 

  6.25 0 0 

  control 0 0 

F2-8 Ro TI Comp Decant > 100 100 0 0 

  50 0 0 

  25 0 0 

  12.5 0 0 

  6.25 0 0 

  control 0 0 

 

8. Modified Acid Base Accounting and Net Acid Generation 

Summary results of the modified ABA and NAG tests are shown in Table 33 (gravity tailings) and Table 34 

(flotation tailings).  Complete static test results for the Nalunaq samples are presented in Appendix B. 
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Table 33: Modified Acid Base Accounting and Net Acid Generation – Gravity Tailings 

Parameter Unit GRG-2  GRG-3 GRG-4 GRG-5 GRG-6 GRG-7 GRG-8 

Modified Acid Base Accounting 

Paste pH units 8.51 8.77 8.14 8.51 9.29 8.74 8.70 

Fizz Rate --- 2 2 2 2 2 2 2 

Sample weight g 2.00 2.04 1.99 2.01 1.99 1.99 2.03 

NP1 t CaCO3/1000 t 43.1 11.6 15.1 21.2 25.7 21.3 15.7 

AP t CaCO3/1000 t 5.94 1.25 3.12 6.56 5.31 2.19 2.81 

Net NP t CaCO3/1000 t 37.2 10.4 12.0 14.6 20.4 19.1 12.9 

NP/AP ratio 7.26 9.28 4.83 3.23 4.84 9.74 5.58 

S % 0.346 0.077 0.204 0.521 0.221 0.124 0.159 

SO4 % 0.16 < 0.04 0.10 0.31 0.05 0.05 0.07 

Sulphide % 0.19 0.04 0.10 0.21 0.17 0.07 0.09 

C % 0.447 0.116 0.149 0.222 0.193 0.197 0.135 

Carbonate % 3.02 0.420 0.580 0.909 0.674 0.550 0.330 

CO3 NP2 t CaCO3/1000 t 50.1 7.0 9.6 15.1 11.2 9.1 5.5 

CO3 Net NP t CaCO3/1000 t 44.2 5.7 6.5 8.5 5.9 6.9 2.7 

CO3 NP/AP ratio 8.4 5.6 3.1 2.3 2.1 4.2 1.9 

Net Acid Generation 

Final pH no unit 10.74 10.33 10.03 10.05 10.33 10.45 9.85 

NAG (pH 4.5) kg H2SO4/tonne 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

NAG (pH 7.0) kg H2SO4/tonne 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1 measured in ABA test 
2 theoretical, based on CO3 content alone. 
Green highlighting indicates Net NP less than 20 t CaCO3/1000 t 
Orange highlighting indicates NP/AP ratios less than 3. 
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Table 34: Modified Acid Base Accounting and Net Acid Generation – Flotation Tailings 

Parameter Unit ENV1 #1-300-18 F2 Ro TI F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl 

Modified Acid Base Accounting 

Paste pH units 8.26 8.85 8.88 8.74 8.85 9.45 9.06 8.99 

Fizz Rate --- 3 3 2 2 3 2 2 2 

Sample weight g 2.02 2.02 1.98 2.01 2.01 2.05 2.01 1.98 

NP1 t CaCO3/1000 t 36.5 24.1 11.8 14.5 18.8 22.4 17.2 12.4 

AP t CaCO3/1000 t 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 

Net NP t CaCO3/1000 t 35.2 22.8 10.6 13.2 17.6 21.2 16.0 11.2 

NP/AP ratio 29.2 19.3 9.44 11.6 15.0 17.9 13.8 9.92 

S % 0.048 0.023 0.009 0.014 0.020 0.019 0.014 0.012 

SO4 % < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 <0.04 <0.04 

Sulphide % < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 

C % 0.408 0.436 0.116 0.133 0.190 0.162 0.149 0.092 

Carbonate % 1.82 2.00 0.440 0.590 0.804 0.550 0.420 0.295 

CO3 NP2 t CaCO3/1000 t 30.2 33.2 7.3 9.8 13.3 9.1 7.0 4.9 

CO3 Net NP t CaCO3/1000 t 29.0 32.0 6.1 8.5 12.1 7.9 5.7 3.6 

CO3 NP/AP ratio 24.2 26.6 5.8 7.8 10.7 7.3 5.6 3.9 

Net Acid Generation 

Final pH no unit 11.06 11.11 9.90 9.64 10.13 9.42 8.77 7.97 

NAG (pH 4.5) kg H2SO4/tonne 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

NAG (pH 7.0) kg H2SO4/tonne 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1 measured in ABA test 
2 theoretical, based on CO3 content alone. 
Green highlighting indicates Net NP less than 20 t CaCO3/1000 t 
Orange highlighting indicates NP/AP ratios less than 3. 
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Discussion 

Rietveld XRD analyses determined that the Nalunaq tailings were comprised almost entirely of silicates (93 

to 98 wt.%).  Actinolite (18 to 36%) was the primary silicate mineral followed by albite (20 to 25%) or 

andesine (16 to 26%), and quartz (6 to 24%).  Diopside (3 to 16%) was also identified in significant 

proportions.  Carbonates were identified in minor to trace amounts as calcite (0.6 to 5%).  Trace amounts 

of oxide minerals (magnetite, ilmenite, and rutile) were also tentatively identified.  Rietveld XRD results are 

illustrated in Figure 1. 

 

Figure 1: Rietveld XRD 

Whole rock analyses confirmed that the Nalunaq tailing samples were comprised primarily of silica (49 to 

61% as SiO2) with moderate contributions from aluminum (9 to 13% as Al2O3), iron (8 to 11% as Fe2O3), 

calcium (9 to 16% as CaO), and magnesium (5 to 7% as MgO).  Minor amounts (≤2%) of sodium (as Na2O), 

were also observed.  The low loss on ignition (LOI) values reported (≤2.7%) suggest little in the way of 

volatile species (e.g. hydrates, hydroxides, and carbonates).  Results of the major elemental analyses 

(whole rock) conducted on the Nalunaq tailings are illustrated in Figure 2 (page 27). 

Trace elemental analysis (ICP-OES/MS strong acid digest) corroborated the whole rock results for the 

Nalunaq tailings.  Moderate to minor amounts of aluminum, calcium, iron, magnesium, and sodium were 

observed.  All other parameters reported at trace levels (<1%).  Overall, the Nalunaq tailings (both gravity 

and flotation) showed very similar elemental concentrations.  Variability was largely limited to beryllium, 

bismuth, lead, molybdenum, thorium, thallium, tungsten, and uranium concentrations.  Similarly, with few 

exceptions, the gravity tailings and their related flotation tailings were very similar elementally.  Notably, the 

flotation tailings reported arsenic and copper at concentrations one order of magnitude lower than their 
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respective gravity tailings.  Lesser concentrations of lead were also evident in several of the flotation tailings 

versus the gravity tailings. 

Trace elemental analyses for the gravity tailings and the flotation tailings are presented in Figure 3.  

Comparative results of the gravity tailings versus their respective flotation tailings counterparts are 

presented in Figure 4 through Figure 7 (pages 28 and 29). 

 

Figure 2: Elemental Analyses – Whole Rock 

 

Figure 3: Elemental Analyses – ICP-OES/MS 
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Figure 4: Elemental Analyses – ICP-OES/MS – GRG-2 vs. F2 Tailings & GRG-3 vs. F3 

 

Figure 5: Elemental Analyses – ICP-OES/MS – GRG-4 vs. F4 & GRG-5 vs. F5 

 

Figure 6: Elemental Analyses – ICP-OES/MS – GRG-6 vs. F6 & GRG-7 vs. F7 
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Figure 7: Elemental Analyses – ICP-OES/MS – GRG-8 vs. F8 & ENV1 #1-300-18 

Sequential extraction testing of the tailings characterized the leaching potential of analytes into four 

fractions: (1) the ‘weak acid extractable’ fraction (using an acetic acid leach); (2) the ‘reducible’ fraction 

(hydroxylamine hydrochloride leach); (3) the ‘oxidizable’ fraction (hydrogen peroxide leach); and, (4) the 

‘residual’ hardly bound elements (as determined by aqua regia digestion followed by trace elemental 

analyses). 

Assay of the ‘residual’ fraction indicated that most analytes reported were contained in this ‘hardly bound’ 

fraction.  Additionally, ‘recovery’ in comparison to the measured elemental concentrations was typically 

below 50% and oftentimes below 20%.  The low ‘recovery rates’ indicate that the Nalunaq tailings are 

largely environmentally unavailable as most analytes are tied up in a relatively insoluble silicate matrix. 

Several notable exceptions to this were however evident, and although the ‘total’ elemental concentrations 

were in trace amounts; mercury, arsenic, copper, phosphate, and to a lesser extent nickel and lead were 

identified as leachable (100% recovery rates over the extractable, reducible, and oxidizable phase ranges). 

Mercury was identified largely in in an ‘oxidizable’ form in the flotation tailings and in three of the gravity 

tailings (GRG-2, GRG-3 and GRG-4).  Copper was also predominantly in the ‘oxidizable’ form in the gravity 

tailings, whereas copper in the flotation tailings copper was spread across all phases.  Arsenic typically 

resided in the ‘reducible’ and ‘extractable’ phases, and to a lesser extent the ‘oxidizable’ phase of the 

flotation tailings; while the gravity tailings showed a larger proportion in the ‘hardly bound’ fraction.  Nickel 

was spread across all phases, but the flotation tailings showed higher percentages in the ‘hardly bound’ 

fraction.  Lead and phosphate were primarily ‘reducible’ in all tailing samples (gravity and flotation).  Little 

variation was evident in the concentrations of mercury or phosphate in the gravity tailings versus their 

respective flotation tailings counterparts.  The flotation tailings typically reported significantly lower levels of 

arsenic, copper, lead, and nickel than the gravity tailings.  Results of selected leachable analytes are 

illustrated in Figure 8  through Figure 13 (pages 30 through 31). 
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Figure 8: Sequential Extractions – Fractional Concentrations – Mercury 

 

Figure 9: Sequential Extractions – Fractional Concentrations – Copper 

 

Figure 10: Sequential Extractions – Fractional Concentrations – Arsenic 
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Figure 11: Sequential Extractions – Fractional Concentrations – Nickel 

 

Figure 12: Sequential Extractions – Fractional Concentrations – Lead 

 

Figure 13: Sequential Extractions – Fractional Concentrations – Phosphate  
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The TCLP extraction is used to determine the mobility of inorganic contaminants present in the sample 

materials and if the resultant leachates would classify the materials as acceptable to a Class II landfill, or 

whether the waste materials would be considered hazardous due to toxicity.  It should be noted that the 

TCLP is a highly aggressive test; therefore, the limits that the TCLP leachates are subject to are less 

aggressive (higher) than those that are applicable to the other extraction procedures. 

Analysis of the TCLP leachates reported all the typically controlled parameters well within the guidelines 

specified for this test procedure (Ontario Schedule 4 limits are used in this report for reference purposes).  

The low pH values reported by the TCLP leachates were expected as the method target pH for this test is 

5.0.  Similarly, the very high concentrations of sodium (>1,000 mg/L) measured in all but the GRG-2  gravity 

tailing leachate were directly related to the use of sodium acetate as a buffer in the extraction fluid 

(extraction fluid #1) and do not reflect the sodium content of the samples tested.  The GRG-2 gravity tailing 

was the only sample containing sufficient acid neutralization capacity to require the use of TCLP extraction 

fluid #2. 

Overall, the TCLP leachates reported elevated concentrations (>100 mg/L) of calcium, and significant 

concentrations (>1 mg/L) of iron, magnesium, potassium, silica, and in some cases manganese.  While the 

Nalunaq tailings showed generally similar elemental concentrations, concentrations were typically variable 

in the one to two orders of magnitude range.  With few exceptions, the gravity tailings and their related 

flotation tailings showed similar elemental compositions.  Notably, the flotation tailings reported lower 

arsenic concentrations than their respective gravity tailings.  Differences in the results for the GRG-2 gravity 

tailing leachate versus the F2 flotation tailing leachate are due the higher pH of the flotation tailing leachate 

(6.15 versus 4.50 for the gravity tailing leachate).  It is expected that the F2 flotation tailing should have 

been leached using the more aggressive extraction fluid #2, but this was not quantitively determined by the 

extraction fluid scoping test (i.e. sample fell into the Fluid #1 category).  Figure 14 illustrates the results of 

the TCLP extractions in their entirety.  Comparative results of the gravity tailings versus their respective 

flotation tailings counterparts are presented in Figure 15 through Figure 18. 

 

Figure 14: Toxicity Characteristic Leaching Procedure 
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Figure 15: Toxicity Characteristic Leaching Procedure – GRG-2 vs. F2 & GRG-3 vs. F3 

 

Figure 16: Toxicity Characteristic Leaching Procedure – GRG-4 vs. F4 & GRG-5 vs. F5 

 

Figure 17: Toxicity Characteristic Leaching Procedure – GRG-6 vs. F6 & GRG-7 vs. F7 
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Figure 18: Toxicity Characteristic Leaching Procedure – GRG-8 vs. F8 & ENV1 #1-300-18 

While the TCLP is designed to determine the mobility of inorganic contaminants under acidic conditions, 

the SPLP is used to determine the mobility of contaminants due to interaction with slightly acidic solutions, 

such as acid rain or acidic effluent.  Since the pH of the leachant added was 4.2, the alkaline final pH values 

(>9.00) determined for the SPLP leachates are indicative of the inherent buffering capacity within these 

sample materials upon initial exposure to acidic conditions.  Analysis of the SPLP leachates reported 

arsenic at concentrations greater than the CCME guidelines (typically one order of magnitude); and in the 

case of the several samples (the GRG-2, GRG-3, GRG-7, and GRG-8 gravity tails and the F6 flotation 

tailing), arsenic was equivalent to the less stringent MDMER guidelines.  Aluminum, copper, iron, and in 

the case of the ENV1 #1-300-18 flotation tailing; lead, were also observed at concentrations equivalent to 

and / or marginally greater than the CCME guidelines used for comparison in this report.  While the SPLP 

leachates typically reported lesser elemental concentrations than the TCLP leachates; aluminum and 

arsenic were the exceptions reporting similar concentrations in both the TCLP and the SPLP leachates.  

Significant levels (>1 mg/L) of calcium, sodium, and silica were also observed in the leachates.  

Comparative results of the SPLP assays and for the individual gravity tailings versus their respective 

flotation tailings counterparts are presented in Figure 19 through Figure 23 (pages 35 and 36). 

 

Figure 19: Synthetic Precipitation Leaching Procedure  
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Figure 20: Synthetic Precipitation Leaching Procedure – GRG-2 vs. F2 & GRG-3 vs. F3 

 

Figure 21: Synthetic Precipitation Leaching Procedure – GRG-4 vs. F4 & GRG-5 vs. F5 

 

Figure 22: Synthetic Precipitation Leaching Procedure – GRG-6 vs. F6 & GRG-7 vs. F7 
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Figure 23: Synthetic Precipitation Leaching Procedure – GRG-8 vs. F8 & ENV1 #1-300-18 

The shake flask extraction (SFE) test, which is conducted at a much lower liquid to solid ratio than the TCLP 

and SPLP tests (3:1 L:S in comparison to 20:1 L:S), is designed to evaluate the mobility of contaminants 

from the tailings solids under the pH conditions imposed by the waste material itself and under the 

constraints imposed by contaminant solubility limitations.  Analysis of the SFE leachates again reported 

arsenic concentrations greater than the CCME guidelines (typically one order of magnitude); and in the 

case of the GRG-7 and GRG-8 gravity tailings and the F6 flotation tailing, arsenic was again equivalent to 

the less stringent MDMER guidelines.  Sporadic concentrations of fluoride (GRG-7 and F7 tailings), 

aluminum (GRG-7 and F7, and GRG-8 and F8 tailings), and selenium (GRG-7 and GRG-8 tailings) 

equivalent to and / or marginally greater than the CCME guidelines were also observed.  All other 

parameters reported at concentrations within the specified guidelines.  Overall, the SFE leachates reported 

very similar or only minor increases in the concentrations of most analytes in comparison to the higher 

liquid-to-solid ratio SPLP leachates.  Notable exceptions were cobalt, chromium, copper, and iron which 

regularly reported lesser concentrations than the SPLP leachates.  Circum-neutral pH values (≥7.55) and 

significant concentrations (>1 mg/L) of alkalinity, chloride, sulphate, calcium, magnesium, potassium, 

sodium, and silica were typically released into solution.  Figure 24 to Figure 28 show results of the SFE’s. 

 

Figure 24: Shake Flask Extraction  
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Figure 25: Shake Flask Extraction – GRG-2 vs. F2 & GRG-3 vs. F3 

 

Figure 26: Shake Flask Extraction – GRG-4 vs. F4 & GRG-5 vs. F5 

 

Figure 27: Shake Flask Extraction – GRG-6 vs. F6 & GRG-7 vs. F7 
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Figure 28: Shake Flask Extraction – GRG-8 vs. F8 & ENV1 #1-300-18 

Analysis of the decanted tailing process waters reported near neutral pH values (>7.8) and significant levels 

of alkalinity (≥59 mg/L).  Arsenic concentrations were greater than the CCME guidelines (typically one order 

of magnitude); and in the case of the GRG-2, GRG-3, and GRG-5 gravity tails and the F5 flotation tailing, 

arsenic was again equivalent to the less stringent MDMER guidelines.  Aluminum greater than the CCME 

guideline and concentrations of fluoride, copper, and iron equivalent to and / or marginally greater than the 

CCME guidelines were evident in most of the process water samples.  Sporadic concentrations of cadmium 

(F7), lead (F8 and F2-8), selenium (GRG-2, GRG-4, and GRG-7), and zinc (GRG-5 and GRG2-8) 

equivalent to and / or marginally greater than the CCME guidelines were also observed.  All other 

parameters were well within the specified guideline levels.  Overall, the process water reported elevated 

concentrations (≥100 mg/L) of TDS and significant concentrations (>1 mg/L) of chloride, sulphate, calcium, 

magnesium, potassium, silica, and in some cases aluminum.  While the process waters showed generally 

similar elemental concentrations, concentrations were typically variable in the one to two orders of 

magnitude range.  With few exceptions, the gravity tailings and their related flotation tailings showed similar 

elemental compositions.  Dissolved metals analyses indicated that while many analytes were present in the 

dissolved form, most notably chromium, copper, iron, and lead were present in as particulate suspended in 

the water column.  Concentrations of these parameters would be expected to decrease over time as the 

solids settled out of solution.  Overall results of the process water analyses are illustrated in Figure 29 (page 

39).  Comparative results of the process water total metals versus dissolved metals are presented in Figure 

30 through Figure 37 (pages 39 through 41). 

Rainbow trout and Daphnia magna bioassays completed on the process water composite samples  

(GRG2-8 Comp Decant and F2-8 Comp Decant) reported LC50 values (lethal concentration to 50% of the 

test organisms) of >100%.  Acute lethality testing of the gravity tailings process water composite reported 

100% survival rates and non-lethal designations for both species (rainbow trout and Daphnia magna).  The 

flotation tailings process water composite also proved to be non-lethal to rainbow trout (100% survival), the 
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Daphnia magna test however; cannot be identified as non-lethal due to the single anomalous Daphnid 

mortality in the 12.5% effluent concentration test. 

 

Figure 29: Process Water Analyses 

 

Figure 30: Process Water – Total vs. Dissolved Metals – GRG-2 & F2 

 

Figure 31: Process Water – Total vs. Dissolved Metals – GRG-3 & F3 
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Figure 32: Process Water – Total vs. Dissolved Metals – GRG-4 & F4 

 

Figure 33: Process Water – Total vs. Dissolved Metals – GRG-5 & F5 

 

Figure 34: Process Water – Total vs. Dissolved Metals – GRG-6 & F6 
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Figure 35: Process Water – Total vs. Dissolved Metals – GRG-7 & F7 

 

Figure 36: Process Water – Total vs. Dissolved Metals – GRG-8 & F8 

 

Figure 37: Process Water – Total vs. Dissolved Metals – GRG2-8 & F2-8 Composites 
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Modified acid base accounting (ABA) clearly identified the GRG-2 and GRG-6 gravity tailings, their 

respective flotation tailings (F2 and F6), and the ENV1 #1-300-18 flotation tailings as not-potentially acid 

generating (NPAG) with low sulphide (≤0.19%), sufficient net neutralization potential  

(≥20.4 t CaCO3/1,000 t), and neutralization potential to acid potential (NP/AP) ratios >3 (4.8 to 29). 

Although ABA testing of the rest of the Nalunaq tailings reported relatively low neutralization potentials (net 

NP’s <20 t CaCO3/1,000 t); the low sulphide contents of the gravity tailings (<0.21%); and in the case of 

the flotation tailings the non-detect sulphide concentrations (<0.02%), coupled with the resultant NP/AP 

ratio (3.2 to 15) also categorise these samples as NPAG.  Results of the ABA tests are presented in  

Figure 38 (gravity tailings) and Figure 39 (flotation tailings). 

Net acid generation (NAG) testing reported strongly alkaline final pH values and no net acidity generated, 

designating the Nalunaq tailings (both gravity and flotation) as non-acid forming (NAF).  NAG test results 

are illustrated in Figure 40 (gravity tailings) and Figure 41 (flotation tailings). 

 

Figure 38: Modified Acid Base Accounting – Gravity Tailings 

 

 

Figure 39: Modified Acid Base Accounting – Flotation Tailings 
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Figure 40: Net Acid Generation – Gravity Tailings 

 

Figure 41: Net Acid Generation – Flotation Tailings 
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Summary 

This report has been provided to summarize results of the testwork completed on the Nalunaq tailings.  In 

conclusion: 

▪ Elemental analyses (XRD and direct assay) indicated that the Nalunaq tailings were predominantly 

comprised of silica with moderate contributions of aluminum, iron, calcium, and magnesium. 

▪ Sequential extractions indicated that most analytes in the tailings were ‘hardly bound’ and / or 

environmentally unavailable. 

▪ Analysis of the TCLP leachates reported all controlled parameters well within the limits specified for 

this test procedure. 

▪ The SPLP, SFE, and process water all reported arsenic greater than the CCME guidelines (typically 

one order of magnitude); and in some cases, equivalent to the less stringent MDMER guidelines. 

▪ Fluoride, aluminum, copper, iron and sporadic cadmium, lead, selenium, and zinc equivalent to and / 

or marginally greater than the CCME guidelines were also evident in one or more of the leachates 

(SPLP and / or SFE) and process water samples. 

▪ Aside from a single anomalous Daphnid mortality, both composite process water samples (gravity and 

flotation tailings) reported 100% survival rates and non-lethal designations for both species. 

▪ Modified ABA testing classified the Nalunaq tailings as NPAG.  NAG testing confirmed the tailing 

samples as NAF. 
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Appendix A – Rietveld XRD Test Reports 



Report Prepared for:

Project Number/ LIMS No. 17909-04/MI4521-NOV20

Sample Receipt: November 26, 2020

Sample Analysis: December 3, 2020

Reporting Date: December 11, 2020

Instrument: 

Test Conditions: 

Interpretations : 

Detection Limit : 0.5-2%.  Strongly dependent on crystallinity.

Contents: 1) Method Summary
2) Quantitative XRD Results
3) XRD Pattern(s)

Kim Gibbs, H.B.Sc., P.Geo. Huyun Zhou, Ph.D., P.Geo.
Senior Mineralogist Senior Mineralogist

SGS Minerals  P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

Metallurgical Operations

Quantitative X-Ray Diffraction by Rietveld Refinement

BRUKER AXS D8 Advance Diffractometer

Co radiation, 35 kV, 40 mA
Regular Scanning: Step: 0.02°, Step time: 1s, 2θ range: 3-80°

PDF2/PDF4 powder diffraction databases issued by the International Center 
for Diffraction Data (ICDD). DiffracPIus Eva and Topas software.

ACCREDITATION: SGS Minerals Services Lakefield is accredited to the requirements of ISO/IEC 17025 for specific tests as listed on
our scope of accreditation, including geochemical, mineralogical and trade mineral tests. To view a list of the accredited methods, please
visit the following website and search SGS Canada - Minerals Services - Lakefield: http://palcan.scc.ca/SpecsSearch/GLSearchForm.do.
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Mineral Identification and Interpretation:

Quantitative Rietveld Analysis: 

SGS Minerals  P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

DISCLAIMER: This document is issued by the Company under its General Conditions of Service accessible at
http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues
defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this
document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.
Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

WARNING: The sample(s) to which the findings recorded herein (the “Findings”) relate was(were) drawn and / or provided by the Client
or by a third party acting at the Client’s direction. The Findings constitute no warranty of the sample’s representativeness of any goods
and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are
said to be extracted.

Rietveld refinement is completed with a set of minerals specifically identified for the sample. Zero values
indicate that the mineral was included in the refinement calculations, but the calculated concentration was less
than 0.05wt%. Minerals not identified by the analyst are not included in refinement calculations for specific
samples and are indicated with a dash.

Mineral identification and interpretation involves matching the diffraction pattern of an unknown material to
patterns of single-phase reference materials. The reference patterns are compiled by the Joint Committee on
Powder Diffraction Standards - International Center for Diffraction Data (JCPDS-ICDD) database and released
on software as Powder Diffraction Files (PDF). 

Interpretations do not reflect the presence of non-crystalline and/or amorphous compounds, except when
internal standards have been added by request. Mineral proportions may be strongly influenced by
crystallinity, crystal structure and preferred orientations. Mineral or compound identification and quantitative
analysis results should be accompanied by supporting chemical assay data or other additional tests.

Quantitative Rietveld Analysis is performed by using Topas 4.2 (Bruker AXS), a graphics based profile
analysis program built around a non-linear least squares fitting system, to determine the amount of different
phases present in a multicomponent sample. Whole pattern analyses are predicated by the fact that the X-ray
diffraction pattern is a total sum of both instrumental and specimen factors. Unlike other peak intensity-based
methods, the Rietveld method uses a least squares approach to refine a theoretical line profile until it matches
the obtained experimental patterns.

Method Summary
The Rietveld Method of Mineral Identification by XRD (ME-LR-MIN-MET-MN-D05) method used by SGS
Minerals Services is accredited to the requirements of ISO/IEC 17025.
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Metallurgical Operations
17909-04/MI4521-NOV20

12/11/2020

Summary of Rietveld Quantitative Analysis X-Ray Diffraction Results

ENV1 #1-
300-18

GRG-2 
Knelson Tl

GRG-3 
Knelson Tl

GRG-4 
Knelson Tl

GRG-5 
Knelson Tl

F2 Ro Tl F3 Ro Tl F4 Ro Tl F5 Ro Tl

(wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %)

Quartz 19.9 6.0 17.0 14.6 15.2 8.3 20.2 15.3 15.8

Albite 20.2 23.5 23.8 23.3 22.9 22.3 23.9 25.1 23.4

Microcline 4.7 5.5 4.7 2.5 2.4 2.3 2.3 2.4 2.9

Calcite 3.4 4.5 1.1 1.4 2.2 5.1 1.0 1.1 1.8

Chlorite 5.1 4.9 2.8 0.1 0.0 0.4 0.6 0.6 0.6

Muscovite 0.6 0.4 0.7 1.2 1.8 1.8 1.7 1.5 2.6

Biotite 2.5 1.7 1.7 0.9 4.9 3.1 1.7 0.3 1.0

Magnetite 1.0 0.7 0.2 0.8 1.3 0.8 0.5 1.0 1.3

Actinolite 18.4 23.5 35.9 33.9 21.8 26.4 35.6 31.9 22.0

Diopside 12.3 15.7 3.2 10.7 15.5 16.0 3.7 8.6 15.8

Epidote 6.7 9.1 3.0 5.2 4.0 8.3 2.5 6.8 4.9

Ilmenite 0.5 0.4 0.3 0.4 0.8 0.7 0.5 1.1 0.9

Rutile 0.2 0.5 0.4 0.1 0.0 0.1 0.2 0.1 0.2

Jarosite 0.6 0.9 - - - - - - -

Prehnite 3.9 2.7 1.8 2.2 4.5 3.8 2.0 1.8 4.7

Cummingtonite - - 3.5 2.7 1.7 0.6 3.5 2.5 2.1

Pyrrhotite - - - 0.1 1.1 - - - -

Pyrite - - - 0.0 0.0 - - - -

TOTAL 100 100 100 100 100 100 100 100 100

Zero values indicate that the mineral was included in the refinement, but the calculated concentration is below a measurable value.

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not been determined.

Mineral/Compound Formula

Quartz SiO2

Albite NaAlSi3O8

Microcline KAlSi3O8

Calcite CaCO3

Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8

Muscovite KAl2(AlSi3O10)(OH)2

Biotite K(Mg,Fe)3(AlSi3O10)(OH)2

Magnetite Fe3O4

Actinolite Ca2(Mg,Fe)5Si8O22(OH)2

Diopside CaMgSi2O6

Epidote Ca2(Al,Fe)Al2O(SiO4)(Si2O7)(OH)

Ilmenite FeTiO3

Rutile TiO2

Jarosite KFe3(SO4)2(OH)6 

Prehnite Ca2Al(AlSi3O10)(OH)2

Cummingtonite (Mg,Fe)7Si8O22(OH)2

Pyrrhotite Fe(1-x)S

Pyrite FeS2

Mineral/Compound

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Metallurgical Operations
17909-04/MI4521-NOV20

12/11/2020

ENV1 #1-300-18
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NOV4521-1 riet.raw_1 Quartz 19.87 %
Microcline maximum 4.73 %
Calcite 3.43 %
Chlorite IIb 5.10 %
Muscovite 2M1 0.61 %
Biotite 1M Mica 2.48 %
Magnetite 0.98 %
Actinolite 18.44 %
Diopside iron 12.29 %
Epidote 6.68 %
Albite intermediate 20.21 %
Ilmenite 0.49 %
Rutile 0.17 %
Jarosite 0.64 %
Prehnite 3.90 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Metallurgical Operations
17909-04/MI4521-NOV20

12/11/2020

GRG-2 Knelson Tl

2Th Degrees
787674727068666462605856545250484644424038363432302826242220181614121086
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NOV4521-2 riet.raw_1 Quartz 6.01 %
Microcline maximum 5.54 %
Calcite 4.49 %
Chlorite IIb 4.90 %
Muscovite 2M1 0.41 %
Biotite 1M Mica 1.66 %
Magnetite 0.75 %
Actinolite 23.55 %
Diopside iron 15.66 %
Epidote 9.10 %
Albite intermediate 23.50 %
Ilmenite 0.39 %
Rutile 0.50 %
Jarosite 0.88 %
Prehnite 2.66 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Metallurgical Operations
17909-04/MI4521-NOV20

12/11/2020

GRG-3 Knelson Tl

2Th Degrees
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NOV4521-3 riet.raw_1 Quartz 17.02 %
Microcline maximum 4.67 %
Calcite 1.06 %
Chlorite IIb 2.79 %
Muscovite 2M1 0.72 %
Biotite 1M Mica 1.72 %
Magnetite 0.21 %
Actinolite 35.86 %
Diopside iron 3.18 %
Epidote 2.95 %
Albite intermediate 23.83 %
Ilmenite 0.33 %
Rutile 0.42 %
Prehnite 1.79 %
Cummingtonite 3.45 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Metallurgical Operations
17909-04/MI4521-NOV20

12/11/2020

GRG-4 Knelson Tl
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NOV4521-4 riet.raw_1 Quartz 14.58 %
Microcline maximum 2.49 %
Calcite 1.38 %
Chlorite IIb 0.12 %
Muscovite 2M1 1.22 %
Biotite 1M Mica 0.93 %
Magnetite 0.76 %
Actinolite 33.88 %
Diopside iron 10.68 %
Epidote 5.18 %
Albite intermediate 23.26 %
Ilmenite 0.37 %
Rutile 0.11 %
Prehnite 2.20 %
Cummingtonite 2.71 %
Pyrrhotite-P6_3/mmc 0.11 %
Pyrite 0.00 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Metallurgical Operations
17909-04/MI4521-NOV20

12/11/2020

GRG-5 Knelson Tl
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NOV4521-5 riet.raw_1 Quartz 15.21 %
Microcline maximum 2.37 %
Calcite 2.16 %
Chlorite IIb 0.00 %
Muscovite 2M1 1.84 %
Biotite 1M Mica 4.92 %
Magnetite 1.25 %
Actinolite 21.79 %
Diopside iron 15.46 %
Epidote 4.00 %
Albite intermediate 22.95 %
Ilmenite 0.81 %
Rutile 0.00 %
Prehnite 4.47 %
Cummingtonite 1.71 %
Pyrrhotite-P6_3/mmc 1.07 %
Pyrite 0.00 %
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Metallurgical Operations
17909-04/MI4521-NOV20

12/11/2020

F2 Ro Tl

2Th Degrees
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NOV4521-6 riet.raw_1 Quartz 8.26 %
Microcline maximum 2.31 %
Calcite 5.07 %
Chlorite IIb 0.42 %
Muscovite 2M1 1.82 %
Biotite 1M Mica 3.13 %
Magnetite 0.80 %
Actinolite 26.42 %
Diopside iron 16.03 %
Epidote 8.29 %
Albite intermediate 22.32 %
Ilmenite 0.66 %
Rutile 0.09 %
Prehnite 3.78 %
Cummingtonite 0.58 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Metallurgical Operations
17909-04/MI4521-NOV20

12/11/2020
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NOV4521-7 riet.raw_1 Quartz 20.20 %
Microcline maximum 2.29 %
Calcite 0.96 %
Chlorite IIb 0.64 %
Muscovite 2M1 1.74 %
Biotite 1M Mica 1.68 %
Magnetite 0.47 %
Actinolite 35.63 %
Diopside iron 3.68 %
Epidote 2.54 %
Albite intermediate 23.88 %
Ilmenite 0.53 %
Rutile 0.22 %
Prehnite 2.00 %
Cummingtonite 3.54 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Metallurgical Operations
17909-04/MI4521-NOV20
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NOV4521-8 riet.raw_1 Quartz 15.25 %
Microcline maximum 2.42 %
Calcite 1.13 %
Chlorite IIb 0.59 %
Muscovite 2M1 1.50 %
Biotite 1M Mica 0.29 %
Magnetite 1.01 %
Actinolite 31.89 %
Diopside iron 8.55 %
Epidote 6.80 %
Albite intermediate 25.07 %
Ilmenite 1.07 %
Rutile 0.06 %
Prehnite 1.83 %
Cummingtonite 2.53 %
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Metallurgical Operations
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NOV4521-9 riet.raw_1 Quartz 15.77 %
Microcline maximum 2.93 %
Calcite 1.85 %
Chlorite IIb 0.59 %
Muscovite 2M1 2.55 %
Biotite 1M Mica 0.96 %
Magnetite 1.29 %
Actinolite 21.97 %
Diopside iron 15.81 %
Epidote 4.93 %
Albite intermediate 23.44 %
Ilmenite 0.86 %
Rutile 0.22 %
Prehnite 4.72 %
Cummingtonite 2.12 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Report Prepared for:

Project Number/ LIMS No. 17909-04/MI4510-JAN21

Sample Receipt: January 13, 2021

Sample Analysis: January 15, 2021

Reporting Date: January 18, 2021

Instrument: 

Test Conditions: 

Interpretations : 

Detection Limit : 0.5-2%.  Strongly dependent on crystallinity.

Contents: 1) Method Summary

2) Quantitative XRD Results

3) XRD Pattern(s)

Kim Gibbs, H.B.Sc., P.Geo. Huyun Zhou, Ph.D., P.Geo.

Senior Mineralogist Senior Mineralogist

SGS Minerals  P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

Enviro-Met

Quantitative X-Ray Diffraction by Rietveld Refinement

BRUKER AXS D8 Advance Diffractometer

Co radiation, 35 kV, 40 mA

Regular Scanning: Step: 0.02°, Step time: 1s, 2θ range: 3-80°

PDF2/PDF4 powder diffraction databases issued by the International Center 

for Diffraction Data (ICDD). DiffracPIus Eva and Topas software.

ACCREDITATION:  SGS Minerals Services Lakefield is accredited to the requirements of ISO/IEC 17025 for specific tests as listed on

our scope of accreditation, including geochemical, mineralogical and trade mineral tests. To view a list of the accredited methods, please

visit the following website and search SGS Canada - Minerals Services - Lakefield: http://palcan.scc.ca/SpecsSearch/GLSearchForm.do.
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Mineral Identification and Interpretation:

Quantitative Rietveld Analysis: 

SGS Minerals  P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

DISCLAIMER:  This document is issued by the Company under its General Conditions of Service accessible at

http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of

its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this

document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

WARNING: The sample(s) to which the findings recorded herein (the “Findings”) relate was(were) drawn and / or provided by the Client

or by a third party acting at the Client’s direction. The Findings constitute no warranty of the sample’s representativeness of any goods

and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are

said to be extracted.

Rietveld refinement is completed with a set of minerals specifically identified for the sample. Zero values

indicate that the mineral was included in the refinement calculations, but the calculated concentration was less

than 0.05wt%. Minerals not identified by the analyst are not included in refinement calculations for specific

samples and are indicated with a dash.

Mineral identification and interpretation involves matching the diffraction pattern of an unknown material to

patterns of single-phase reference materials. The reference patterns are compiled by the Joint Committee on

Powder Diffraction Standards - International Center for Diffraction Data (JCPDS-ICDD) database and released

on software as Powder Diffraction Files (PDF). 

Interpretations do not reflect the presence of non-crystalline and/or amorphous compounds, except when

internal standards have been added by request. Mineral proportions may be strongly influenced by

crystallinity, crystal structure and preferred orientations. Mineral or compound identification and quantitative

analysis results should be accompanied by supporting chemical assay data or other additional tests.

Quantitative Rietveld Analysis is performed by using Topas 4.2 (Bruker AXS), a graphics based profile

analysis program built around a non-linear least squares fitting system, to determine the amount of different

phases present in a multicomponent sample. Whole pattern analyses are predicated by the fact that the X-ray

diffraction pattern is a total sum of both instrumental and specimen factors. Unlike other peak intensity-based

methods, the Rietveld method uses a least squares approach to refine a theoretical line profile until it matches

the obtained experimental patterns.

Method Summary
The Rietveld Method of Mineral Identification by XRD (ME-LR-MIN-MET-MN-D05) method used by SGS

Minerals Services is accredited to the requirements of ISO/IEC 17025.
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Enviro-Met

17909-04/MI4510-JAN21

01/18/2021

GRG-7 Knelson Tl GRG-8 Knelson Tl F7 Ro Tl F8 Ro Tl

JAN4510-01 JAN4510-02 JAN4510-03 JAN4510-04

(wt %) (wt %) (wt %) (wt %)

Quartz 10.0 24.2 10.9 22.6

Andesine 25.9 16.5 25.6 18.2

Chlorite 3.4 2.5 3.4 2.3

Biotite 1.3 3.3 0.8 2.4

Cummingtonite 2.0 2.0 1.7 2.0

Diopside 14.3 11.4 15.0 11.5

Calcite 1.0 0.6 0.7 0.8

Microcline 2.3 3.1 2.7 2.4

Actinolite 29.3 28.2 28.6 29.4

Muscovite 3.7 4.4 3.9 5.2

Magnetite 0.4 0.3 - 0.5

Epidote 3.0 2.5 3.0 2.1

Ilmenite 0.9 0.4 0.9 -

Rutile 0.2 0.5 0.4 0.6

Prehnite 2.4 - 2.4 -

TOTAL 100.0 100.0 100.0 100.0

Zero values indicate that the mineral was included in the refinement, but the calculated concentration is below a measurable value.

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not been determined.

Mineral/Compound Formula

Quartz SiO2

Andesine (Na,Ca)(Si,Al)4O8

Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8

Biotite K(Mg,Fe)3(AlSi3O10)(OH)2

Cummingtonite (Mg,Fe)7Si8O22(OH)2

Diopside CaMgSi2O6

Calcite CaCO3

Microcline KAlSi3O8

Actinolite Ca2(Mg,Fe)5Si8O22(OH)2

Muscovite KAl2(AlSi3O10)(OH)2

Magnetite Fe3O4

Epidote Ca2(Al,Fe)Al2O(SiO4)(Si2O7)(OH)

Ilmenite FeTiO3

Rutile TiO2

Prehnite Ca2Al(AlSi3O10)(OH)2

Mineral/Compound

Summary of Rietveld Quantitative Analysis X-Ray Diffraction Results

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Enviro-Met

17909-04/MI4510-JAN21

01/18/2021

GRG-7 Knelson Tl

2Th Degrees
787674727068666462605856545250484644424038363432302826242220181614121086

C
o

u
n

ts

11,500

11,000

10,500

10,000

9,500

9,000

8,500

8,000

7,500

7,000

6,500

6,000

5,500

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

0

-500

-1,000

-1,500

-2,000

-2,500

-3,000

-3,500

JAN4510-1 riet.raw_1 Quartz 9.95 %

Andesine 25.93 %

Chlorite IIb 3.40 %

Biotite 1M Mica 1.33 %

Cummingtonite 1.98 %

Diopside 14.32 %

Calcite 1.05 %

Microcline intermediate1 2.33 %

Actinolite 29.25 %

Muscovite 1M 3.72 %

Magnetite 0.37 %

Epidote 2.98 %

Ilmenite 0.86 %

Rutile 0.16 %

Prehnite 2.37 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Enviro-Met

17909-04/MI4510-JAN21

01/18/2021

GRG-8 Knelson Tl
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JAN4510-2 riet.raw_1 Quartz 24.21 %

Andesine 16.46 %

Chlorite IIb 2.53 %

Biotite 1M Mica 3.27 %

Cummingtonite 2.00 %

Diopside 11.40 %

Calcite 0.65 %

Microcline intermediate1 3.14 %

Actinolite 28.20 %

Muscovite 1M 4.39 %

Magnetite 0.33 %

Epidote 2.51 %

Ilmenite 0.40 %

Rutile 0.53 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Enviro-Met

17909-04/MI4510-JAN21

01/18/2021
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JAN4510-3 riet.raw_1 Quartz 10.88 %

Andesine 25.63 %

Chlorite IIb 3.38 %

Biotite 1M Mica 0.81 %

Cummingtonite 1.72 %

Diopside 15.01 %

Calcite 0.72 %

Microcline intermediate1 2.74 %

Actinolite 28.58 %

Muscovite 1M 3.92 %

Epidote 3.00 %

Ilmenite 0.86 %

Rutile 0.36 %

Prehnite 2.39 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Enviro-Met

17909-04/MI4510-JAN21

01/18/2021
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2Th Degrees
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JAN4510-4 riet.raw_1 Quartz 22.61 %

Andesine 18.16 %

Chlorite IIb 2.33 %

Biotite 1M Mica 2.44 %

Cummingtonite 1.97 %

Diopside 11.52 %

Calcite 0.85 %

Microcline intermediate1 2.39 %

Actinolite 29.44 %

Muscovite 1M 5.20 %

Magnetite 0.49 %

Epidote 2.05 %

Rutile 0.55 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Report Prepared for:

Project Number/ LIMS No. 17909-04/MI4515-JAN21

Sample Receipt: January 20, 2021

Sample Analysis: January 22, 2021

Reporting Date: January 26, 2021

Instrument: 

Test Conditions: 

Interpretations : 

Detection Limit : 0.5-2%.  Strongly dependent on crystallinity.

Contents: 1) Method Summary

2) Quantitative XRD Results

3) XRD Pattern(s)

Kim Gibbs, H.B.Sc., P.Geo. Huyun Zhou, Ph.D., P.Geo.

Senior Mineralogist Senior Mineralogist

SGS Minerals  P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

Enviro-Met

Quantitative X-Ray Diffraction by Rietveld Refinement

BRUKER AXS D8 Advance Diffractometer

Co radiation, 35 kV, 40 mA

Regular Scanning: Step: 0.02°, Step time: 1s, 2θ range: 3-80°

PDF2/PDF4 powder diffraction databases issued by the International Center 

for Diffraction Data (ICDD). DiffracPIus Eva and Topas software.

ACCREDITATION:  SGS Minerals Services Lakefield is accredited to the requirements of ISO/IEC 17025 for specific tests as listed on

our scope of accreditation, including geochemical, mineralogical and trade mineral tests. To view a list of the accredited methods, please

visit the following website and search SGS Canada - Minerals Services - Lakefield: http://palcan.scc.ca/SpecsSearch/GLSearchForm.do.
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Mineral Identification and Interpretation:

Quantitative Rietveld Analysis: 

SGS Minerals  P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada  K0L 2H0

a division of SGS Canada Inc.  Tel: (705) 652-2000   Fax: (705) 652-6365   www.sgs.com   www.sgs.com/met

Member of the SGS Group (SGS SA)

DISCLAIMER:  This document is issued by the Company under its General Conditions of Service accessible at

http://www.sgs.com/en/Terms-and-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues

defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of

its intervention only and within the limits of Client’s instructions, if any. The Company’s sole responsibility is to its Client and this

document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

WARNING: The sample(s) to which the findings recorded herein (the “Findings”) relate was(were) drawn and / or provided by the Client

or by a third party acting at the Client’s direction. The Findings constitute no warranty of the sample’s representativeness of any goods

and strictly relate to the sample(s). The Company accepts no liability with regard to the origin or source from which the sample(s) is/are

said to be extracted.

Rietveld refinement is completed with a set of minerals specifically identified for the sample. Zero values

indicate that the mineral was included in the refinement calculations, but the calculated concentration was less

than 0.05wt%. Minerals not identified by the analyst are not included in refinement calculations for specific

samples and are indicated with a dash.

Mineral identification and interpretation involves matching the diffraction pattern of an unknown material to

patterns of single-phase reference materials. The reference patterns are compiled by the Joint Committee on

Powder Diffraction Standards - International Center for Diffraction Data (JCPDS-ICDD) database and released

on software as Powder Diffraction Files (PDF). 

Interpretations do not reflect the presence of non-crystalline and/or amorphous compounds, except when

internal standards have been added by request. Mineral proportions may be strongly influenced by

crystallinity, crystal structure and preferred orientations. Mineral or compound identification and quantitative

analysis results should be accompanied by supporting chemical assay data or other additional tests.

Quantitative Rietveld Analysis is performed by using Topas 4.2 (Bruker AXS), a graphics based profile

analysis program built around a non-linear least squares fitting system, to determine the amount of different

phases present in a multicomponent sample. Whole pattern analyses are predicated by the fact that the X-ray

diffraction pattern is a total sum of both instrumental and specimen factors. Unlike other peak intensity-based

methods, the Rietveld method uses a least squares approach to refine a theoretical line profile until it matches

the obtained experimental patterns.

Method Summary
The Rietveld Method of Mineral Identification by XRD (ME-LR-MIN-MET-MN-D05) method used by SGS

Minerals Services is accredited to the requirements of ISO/IEC 17025.
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Enviro-Met

17909-04/MI4515-JAN21

26-Jan-21

GRG-6 Knelson Tl F6 Ro Tl

JAN4515-01 JAN4515-02

(wt %) (wt %)

Quartz 8.1 8.6

Andesine 22.3 21.2

Chlorite 4.5 3.3

Biotite 2.2 3.0

Cummingtonite 1.4 1.1

Diopside 15.8 16.0

Calcite 1.6 1.4

Microcline 2.4 3.8

Actinolite 28.8 30.6

Muscovite 4.7 4.1

Magnetite 0.1 0.1

Epidote 4.5 3.4

Ilmenite 0.7 0.7

Rutile 0.6 0.4

Prehnite 2.4 2.3

TOTAL 100 100

Mineral/Compound Formula

Quartz SiO2

Andesine Na0.6Ca0.4Al1.4Si2.6O8

Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8

Biotite K(Mg,Fe)3(AlSi3O10)(OH)2

Cummingtonite (Mg,Fe)7Si8O22(OH)2

Diopside CaMgSi2O6

Calcite CaCO3

Microcline KAlSi3O8

Actinolite Ca2(Mg,Fe)5Si8O22(OH)2

Muscovite KAl2(AlSi3O10)(OH)2

Magnetite Fe3O4

Epidote Ca2(Al,Fe)Al2O(SiO4)(Si2O7)(OH)

Ilmenite FeTiO3

Rutile TiO2

Prehnite Ca2Al(AlSi3O10)(OH)2

Mineral/Compound

Summary of Rietveld Quantitative Analysis X-Ray Diffraction Results

Zero values indicate that the mineral was included in the refinement, but the calculated concentration is below a 

measurable value.

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation 

for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous 

material has not been determined.

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Enviro-Met

17909-04/MI4515-JAN21

26-Jan-21

GRG-6 Knelson Tl

2Th Degrees
787674727068666462605856545250484644424038363432302826242220181614121086
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JAN4515-1 riet.raw_1 Quartz 8.13 %

Andesine 22.30 %

Chlorite IIb 4.53 %

Biotite 1M Mica 2.24 %

Cummingtonite 1.39 %

Diopside 15.76 %

Calcite 1.56 %

Microcline intermediate1 2.40 %

Actinolite 28.78 %

Muscovite 1M 4.73 %

Magnetite 0.12 %

Epidote 4.49 %

Ilmenite 0.66 %

Rutile 0.55 %

Prehnite 2.36 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Enviro-Met

17909-04/MI4515-JAN21

26-Jan-21

F6 Ro Tl

2Th Degrees
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JAN4515-2 riet.raw_1 Quartz 8.61 %

Andesine 21.18 %

Chlorite IIb 3.34 %

Biotite 1M Mica 3.01 %

Cummingtonite 1.06 %

Diopside 16.00 %

Calcite 1.43 %

Microcline intermediate1 3.76 %

Actinolite 30.60 %

Muscovite 1M 4.09 %

Magnetite 0.11 %

Epidote 3.43 %

Ilmenite 0.70 %

Rutile 0.37 %

Prehnite 2.33 %

SGS Minerals Services, P.O. Box 4300, 185 Concession Street, Lakefield, Ontario, Canada K0L 2H0
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Appendix B – Analytical Summary Tables 



Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Rietveld XRD

Formula
GRG-2 

Knelson Tl

GRG-3 

Knelson Tl

GRG-4 

Knelson Tl

GRG-5 

Knelson Tl

GRG-6 

Knelson Tl

GRG-7 

Knelson Tl

GRG-8 

Knelson Tl

(wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %)

LIMS MI4521-NOV20 MI4521-NOV20 MI4521-NOV20 MI4521-NOV20 MI4515-JAN21 MI4510-JAN21 MI4510-JAN21

Quartz SiO2 6.0 17.0 14.6 15.2 8.1 10.0 24.2

Albite NaAlSi3O8 23.5 23.8 23.3 22.9 - - -

Andesine (Na,Ca)(Si,Al)4O8 - - - - 22.3 25.9 16.5

Microcline KAlSi3O8 5.5 4.7 2.5 2.4 2.4 2.3 3.1

Calcite CaCO3 4.5 1.1 1.4 2.2 1.6 1.0 0.6

Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8 4.9 2.8 0.1 0.0 4.5 3.4 2.5

Muscovite KAl2(AlSi3O10)(OH)2 0.4 0.7 1.2 1.8 4.7 3.7 4.4

Biotite K(Mg,Fe)3(AlSi3O10)(OH)2 1.7 1.7 0.9 4.9 2.2 1.3 3.3

Magnetite Fe3O4 0.7 0.2 0.8 1.3 0.1 0.4 0.3

Actinolite Ca2(Mg,Fe)5Si8O22(OH)2 23.5 35.9 33.9 21.8 28.8 29.3 28.2

Diopside CaMgSi2O6 15.7 3.2 10.7 15.5 15.8 14.3 11.4

Epidote Ca2(Al,Fe)Al2O(SiO4)(Si2O7)(OH) 9.1 3.0 5.2 4.0 4.5 3.0 2.5

Ilmenite FeTiO3 0.4 0.3 0.4 0.8 0.7 0.9 0.4

Rutile TiO2 0.5 0.4 0.1 0.0 0.6 0.2 0.5

Jarosite KFe3(SO4)2(OH)6 0.9 - - - - - -

Prehnite Ca2Al(AlSi3O10)(OH)2 2.7 1.8 2.2 4.5 2.4 2.4 -

Cummingtonite (Mg,Fe)7Si8O22(OH)2 - 3.5 2.7 1.7 1.4 2.0 2.0

Pyrrhotite Fe(1-x)S - - 0.1 1.1 - - -

Pyrite FeS2 - - 0.0 0.0 - - -

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Zero values indicate that the mineral was included in the refinement, but the calculated concentration is below a measurable value.

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not been determined.

Mineral/

Compound

SGS Minerals Services Rietveld XRD
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Rietveld XRD

Formula
ENV1 #1-

300-18
F2 Ro Tl F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl

(wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %) (wt %)

LIMS MI4521-NOV20 MI4521-NOV20 MI4521-NOV20 MI4521-NOV20 MI4521-NOV20 MI4515-JAN21 MI4510-JAN21 MI4510-JAN21

Quartz SiO2 19.9 8.3 20.2 15.3 15.8 8.6 10.9 22.6

Albite NaAlSi3O8 20.2 22.3 23.9 25.1 23.4 - - -

Andesine (Na,Ca)(Si,Al)4O8 - - - - - 21.2 25.6 18.2

Microcline KAlSi3O8 4.7 2.3 2.3 2.4 2.9 3.8 2.7 2.4

Calcite CaCO3 3.4 5.1 1.0 1.1 1.8 1.4 0.7 0.8

Chlorite (Fe,(Mg,Mn)5,Al)(Si3Al)O10(OH)8 5.1 0.4 0.6 0.6 0.6 3.3 3.4 2.3

Muscovite KAl2(AlSi3O10)(OH)2 0.6 1.8 1.7 1.5 2.6 4.1 3.9 5.2

Biotite K(Mg,Fe)3(AlSi3O10)(OH)2 2.5 3.1 1.7 0.3 1.0 3.0 0.8 2.4

Magnetite Fe3O4 1.0 0.8 0.5 1.0 1.3 0.1 - 0.5

Actinolite Ca2(Mg,Fe)5Si8O22(OH)2 18.4 26.4 35.6 31.9 22.0 30.6 28.6 29.4

Diopside CaMgSi2O6 12.3 16.0 3.7 8.6 15.8 16.0 15.0 11.5

Epidote Ca2(Al,Fe)Al2O(SiO4)(Si2O7)(OH) 6.7 8.3 2.5 6.8 4.9 3.4 3.0 2.1

Ilmenite FeTiO3 0.5 0.7 0.5 1.1 0.9 0.7 0.9 -

Rutile TiO2 0.2 0.1 0.2 0.1 0.2 0.4 0.4 0.6

Jarosite KFe3(SO4)2(OH)6 0.6 - - - - - - -

Prehnite Ca2Al(AlSi3O10)(OH)2 3.9 3.8 2.0 1.8 4.7 2.3 2.4 -

Cummingtonite (Mg,Fe)7Si8O22(OH)2 - 0.6 3.5 2.5 2.1 1.1 1.7 2.0

Pyrrhotite Fe(1-x)S - - - - - - - -

Pyrite FeS2 - - - - - - - -

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Zero values indicate that the mineral was included in the refinement, but the calculated concentration is below a measurable value.

Dashes indicate that the mineral was not identified by the analyst and not included in the refinement calculation for the sample.

The weight percent quantities indicated have been normalized to a sum of 100%. The quantity of amorphous material has not been determined.

Mineral/

Compound

SGS Minerals Services Rietveld XRD

73



Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Elemental Analyses - Whole Rock

Parameter Unit
GRG-2 

Knelson TI

GRG-3 

Knelson Tl

GRG-4 

Knelson Tl

GRG-5 

Knelson Tl

GRG-6 

Knelson Tl

GRG-7 

Knelson Tl

GRG-8 

Knelson Tl
LIMS 14759-NOV20 14759-NOV20 14759-NOV20 14759-NOV20 14384-JAN21 14297-JAN21 14297-JAN21

SiO2 % 48.9 56.5 54.8 55.6 51.6 53.2 61.2

Al2O3 % 12.9 11.9 12.2 10.8 12.4 12.3 9.52

Fe2O3 % 9.44 9.43 10.1 10.6 10.3 10.1 8.46

MgO % 5.71 7.12 6.30 5.31 7.25 6.63 6.73

CaO % 16.3 9.61 12.7 13.3 12.9 12.0 9.76

Na2O % 1.74 1.59 1.54 1.81 1.81 2.00 1.39

K2O % 0.51 0.43 0.18 0.44 0.54 0.35 0.41

TiO2 % 0.84 0.79 0.80 0.79 0.79 0.75 0.59

P2O5 % 0.08 0.06 0.06 0.06 0.11 0.07 0.15

MnO % 0.16 0.15 0.16 0.17 0.17 0.16 0.15

Cr2O3 % 0.06 0.08 0.07 0.08 0.06 0.04 0.05

V2O5 % 0.04 0.03 0.05 0.05 0.05 0.05 0.03

LOI % 2.66 1.97 0.87 0.64 1.69 1.82 1.31

Sum % 99.3 99.7 99.9 99.6 99.7 99.5 99.8

Elemental Analyses - ICP-OES/MS - Strong Acid Digest Method

Parameter Unit
GRG-2 

Knelson TI

GRG-3 

Knelson Tl

GRG-4 

Knelson Tl

GRG-5 

Knelson Tl

GRG-6 

Knelson Tl

GRG-7 

Knelson Tl

GRG-8 

Knelson Tl
LIMS 14760-NOV20 14760-NOV20 14760-NOV20 14760-NOV20 14385-JAN21 14298-JAN21 14298-JAN21

Hg µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Ag µg/g < 1 < 1 < 1 < 1 < 1 < 1 < 1

Al µg/g 62000 58000 60000 51000 60000 58000 44000

As µg/g 290 260 150 460 290 210 160

B µg/g < 1 < 1 < 1 < 1 < 1 < 1 < 1

Ba µg/g 99 68 29 82 89 56 120

Be µg/g 3.51 0.62 1.31 2.01 1.32 1.3 1.3

Bi µg/g 1.71 0.48 8.99 1.68 2.7 1.0 0.99

Ca µg/g 100000 64000 84000 85000 75000 79000 63000

Cd µg/g 0.31 0.17 0.24 0.36 0.35 0.30 0.18

Co µg/g 38 39 41 31 39 38 31

Cr µg/g 310 360 300 330 280 160 220

Cu µg/g 140 120 150 170 140 150 140

Fe µg/g 65000 63000 68000 70000 64000 68000 55000

K µg/g 3600 3200 1300 3300 3600 2800 3100

Li µg/g 79 63 50 49 46 30 29

Mg µg/g 33000 41000 35000 29000 35000 37000 36000

Mn µg/g 1400 1200 1300 1400 1200 1200 1000

Mo µg/g 6.4 8.1 7.7 10 5.1 1.4 3.6

Na µg/g 11000 11000 10000 12000 11000 14000 9400

Ni µg/g 150 160 150 130 150 110 130

P µg/g 240 190 200 190 430 210 470

Pb µg/g 4.6 1.3 1.4 1.2 9.0 3.7 9.2

Sb µg/g 3.2 6.2 3.5 2.2 2.4 2.2 2.1

Se µg/g < 0.7 < 0.7 < 0.7 0.8 < 0.7 < 0.7 < 0.7

Sn µg/g 12 < 6 8.1 8.3 6.6 < 6 < 6

Sr µg/g 140 130 110 140 150 140 130

Ti µg/g 4400 4100 4100 4000 4200 4300 3200

Th µg/g 1.2 0.47 0.38 0.36 3.0 1.4 1.4

Tl µg/g 0.60 0.42 0.22 0.83 0.42 0.24 0.53

U µg/g 0.78 0.12 0.16 0.48 0.67 0.56 0.87

V µg/g 280 270 270 250 260 250 190

W µg/g 57 3.7 1.6 13 7.07 33 2.3

Y µg/g 16 14 15 16 16.6 15 13

Zn µg/g 94 71 79 84 98 83 74

SGS Minerals Services Elemental Analyses
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Elemental Analyses - Whole Rock

Parameter Unit
ENV1 #1-

300-18
F2 Ro TI F3 Ro TI F4 Ro TI F5 Ro TI F6 Ro Tl F7 Ro Tl F8 Ro Tl

LIMS 14759-NOV20 14759-NOV20 14759-NOV20 14759-NOV20 14759-NOV20 14384-JAN21 14297-JAN21 14297-JAN21

SiO2 % 58.0 50.2 58.0 55.9 56.6 52.3 54.1 61.1

Al2O3 % 11.2 12.9 12.0 12.6 11.1 12.4 12.5 9.85

Fe2O3 % 7.72 9.07 9.05 9.17 9.41 9.95 9.73 8.12

MgO % 4.75 5.96 7.07 5.97 5.36 7.32 6.62 6.95

CaO % 12.8 16.1 9.64 12.7 13.3 13.0 12.3 10.2

Na2O % 1.61 1.72 1.64 1.59 1.85 1.79 2.01 1.42

K2O % 0.48 0.46 0.42 0.17 0.46 0.51 0.33 0.40

TiO2 % 0.72 0.85 0.77 0.74 0.78 0.80 0.77 0.61

P2O5 % 0.07 0.07 0.06 0.06 0.06 0.11 0.07 0.13

MnO % 0.14 0.18 0.15 0.15 0.18 0.18 0.16 0.14

Cr2O3 % 0.05 0.05 0.06 0.05 0.06 0.06 0.03 0.05

V2O5 % 0.04 0.06 0.03 0.05 0.05 0.04 0.05 0.04

LOI % 2.61 2.52 1.28 1.07 1.02 1.49 1.31 0.88

Sum % 100.1 100.1 100.2 100.1 100.2 100.0 100.0 99.9

Elemental Analyses - ICP-OES/MS - Strong Acid Digest Method

Parameter Unit
ENV1 #1-

300-18
F2 Ro TI F3 Ro TI F4 Ro TI F5 Ro TI F6 Ro Tl F7 Ro Tl F8 Ro Tl

LIMS 14760-NOV20 14760-NOV20 14760-NOV20 14760-NOV20 14760-NOV20 14385-JAN21 14298-JAN21 14298-JAN21

Hg µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Ag µg/g < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

Al µg/g 54000 63000 59000 61000 52000 58000 55000 44000

As µg/g 80 71 39 18 98 52 32 22

B µg/g < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

Ba µg/g 110 96 73 31 85 83 51 92

Be µg/g 2.24 3.43 0.62 1.35 2.16 1.25 1.3 1.2

Bi µg/g 3.16 0.89 0.30 3.00 1.17 0.57 0.41 0.4

Ca µg/g 84000 110000 63000 82000 86000 74000 77000 64000

Cd µg/g 0.19 0.23 0.16 0.22 0.29 0.21 0.17 0.16

Co µg/g 19 23 31 29 17 25 27 22

Cr µg/g 210 230 290 200 260 240 150 160

Cu µg/g 36 22 30 14 14 24 33 16

Fe µg/g 51000 61000 60000 61000 63000 60000 62000 52000

K µg/g 3800 3600 3300 1300 3400 3400 2500 3000

Li µg/g 60 79 67 48 50 42 28 26

Mg µg/g 26000 33000 39000 34000 30000 35000 35000 37000

Mn µg/g 1000 1400 1100 1200 1400 1300 1200 1000

Mo µg/g 3.5 3.8 6.6 4.4 7.5 3.8 0.9 1.6

Na µg/g 11000 12000 11000 11000 12000 10000 13000 9400

Ni µg/g 88 88 130 94 78 99 77 73

P µg/g 260 240 180 180 190 370 170 360

Pb µg/g 3.0 1.4 1.2 0.53 0.91 2.5 2.3 2.2

Sb µg/g 2.0 2.6 2.4 2.2 1.7 1.8 2.0 1.5

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7

Sn µg/g 8.7 13 < 6 7.4 8.9 < 6 < 6 < 6

Sr µg/g 130 140 140 120 140 150 140 130

Ti µg/g 3700 4400 3900 3700 4000 4100 3800 3100

Th µg/g 2.5 0.40 0.21 0.27 0.32 4.1 2.6 1.3

Tl µg/g 0.50 0.57 0.44 0.20 0.84 0.36 0.22 0.50

U µg/g 0.61 0.57 0.12 0.15 0.48 0.57 0.55 0.58

V µg/g 220 280 260 260 260 250 240 190

W µg/g 8.5 69 3.5 1.6 13 6.19 28 2.1

Y µg/g 13 16 14 14 16 16.4 15 13

Zn µg/g 67 83 65 66 79 74 68 60

SGS Minerals Services Elemental Analyses
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

GRG-2 Knelson Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 < 0.05 0.18 0.06 0.24 * < 0.05 480

Ag µg/g < 0.05 < 0.05 < 0.05 0.25 0.25  * < 1 25

Al µg/g 630 1100 440 5700 7870 62000 13

As µg/g 54 110 40 160 364 290 126

Ba µg/g 10 4.8 3.3 8.0 26.1 99 26

Be µg/g 0.12 0.07 0.02 0.25 0.46 3.51 13

B µg/g < 1 < 1 < 1 1 1 * < 1 100

Bi µg/g 0.25 2.1 0.34 1.5 4.19 1.71 245

Ca µg/g 47000 2100 390 3300 52790 100000 53

Cd µg/g 0.05 0.02 0.07 < 0.02 0.14 0.31 45

Co µg/g 9.1 6.8 11 4.2 31.1 38 82

Cr µg/g 12 200 11 88 311 310 100

Cu µg/g 10 8.4 120 9.8 148 140 106

Fe µg/g 1300 3900 3100 7400 15700 65000 24

K µg/g 160 42 180 400 782 3600 22

Li µg/g 2 3 3 30 38 79 48

Mg µg/g 290 270 74 2400 3034 33000 9

Mn µg/g 100 27 3.8 70 201 1400 14

Mo µg/g < 0.1 1.8 0.7 2.8 5.3 6.4 83

Na µg/g 89 72 45 290 496 11000 5

Ni µg/g 25 55 35 34 149 150 99

Pb µg/g 0.5 4.8 0.9 0.5 6.7 4.6 146

P µg/g 6 580 < 3 15 601 240 250

Sb µg/g < 0.8 < 0.8 < 0.8 0.8 0.8 3.2 25

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 6.4 6.4 12 53

Si µg/g 610 1100 620 710 3040 n/a n/a

Sr µg/g 8.7 2.9 0.9 5.8 18.3 140 13

Th µg/g 0.032 0.048 0.032 0.10 0.212 1.2 18

Ti µg/g 0.5 25 73 450 549 4400 12

Tl µg/g 0.06 0.06 0.07 0.11 0.30 0.60 50

U µg/g 0.12 0.13 0.037 0.095 0.382 0.78 49

V µg/g < 3 4 < 3 21 25 280 9

W µg/g < 0.04 8.1 2.1 52 62.2 57 109

Y µg/g 0.46 0.88 0.20 0.77 2.31 16 14

Zn µg/g 7.2 4.9 17 6.2 35.3 94 38

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

GRG-2 Knelson Tl

SGS Minerals Services BCR Sequential Ext (gravity)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

GRG-3 Knelson Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 < 0.05 0.19 < 0.05 0.19 * < 0.05 380

Ag µg/g < 0.05 < 0.05 < 0.05 0.06 0.06  * < 1 6

Al µg/g 1000 1400 420 11000 13820 58000 24

As µg/g 44 54 97 100 295 260 113

Ba µg/g 4.9 1.4 2.6 6.2 15.1 68 22

Be µg/g 0.04 < 0.02 < 0.02 0.07 0.11 0.62 18

B µg/g < 1 < 1 < 1 2 2  * < 1 200

Bi µg/g < 0.09 0.59 < 0.09 0.21 0.80 0.48 167

Ca µg/g 10000 1200 250 5100 16550 64000 26

Cd µg/g 0.04 0.02 < 0.02 < 0.02 0.06 0.17 35

Co µg/g 6.4 4.6 6.0 4.1 21.1 39 54

Cr µg/g 17 200 12 140 369 360 103

Cu µg/g 42 21 82 17 162 120 135

Fe µg/g 980 3500 450 7300 12230 63000 19

K µg/g 150 23 120 240 533 3200 17

Li µg/g 2 2 < 2 36 40 63 63

Mg µg/g 330 230 66 3500 4126 41000 10

Mn µg/g 40 25 2.4 80 147 1200 12

Mo µg/g < 0.1 1.6 0.9 3.7 6.2 8.1 77

Na µg/g 110 120 42 900 1172 11000 11

Ni µg/g 13 34 13 58 118 160 74

Pb µg/g < 0.1 1.7 0.3 0.2 2.2 1.3 169

P µg/g 170 250 < 3 12 432 190 227

Sb µg/g < 0.8 < 0.8 0.8 3.5 4.3 6.2 69

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 6.4 6.4 *  < 6 107

Si µg/g 920 1100 510 710 3240 n/a n/a

Sr µg/g 5.9 3.0 0.8 17 26.7 130 21

Th µg/g 0.008 0.018 < 0.005 0.092 0.118 0.47 25

Ti µg/g 0.4 19 29 410 458 4100 11

Tl µg/g 0.04 0.03 0.03 0.04 0.14 0.42 33

U µg/g 0.090 0.041 < 0.002 0.019 0.150 0.12 125

V µg/g < 3 < 3 < 3 21 21 270 8

W µg/g < 0.04 0.38 0.72 1.5 2.60 3.7 70

Y µg/g 0.38 0.24 0.048 0.39 1.06 14 8

Zn µg/g 5.3 3.9 5.0 6.9 21.1 71 30

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

GRG-3 Knelson Tl

SGS Minerals Services BCR Sequential Ext (gravity)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

GRG-4 Knelson Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 < 0.05 0.22 < 0.05 0.22 * < 0.05 440

Ag µg/g < 0.05 < 0.05 < 0.05 0.08 0.08  * < 1 8

Al µg/g 1300 2200 750 9400 13650 60000 23

As µg/g 25 39 28 72 164 150 109

Ba µg/g 4.8 2.1 1.5 3.1 11.5 29 40

Be µg/g 0.03 0.02 < 0.02 0.08 0.13 1.31 10

B µg/g < 1 < 1 < 1 2 2  * < 1 200

Bi µg/g 2.7 12 0.46 1.4 16.6 8.99 184

Ca µg/g 13000 1900 520 6000 21420 84000 26

Cd µg/g 0.04 0.02 0.03 < 0.02 0.09 0.24 38

Co µg/g 3.7 3.3 8.6 2.3 17.9 41 44

Cr µg/g 7.9 220 13 100 341 300 114

Cu µg/g 13 9.2 140 7.7 170 150 113

Fe µg/g 800 3900 1700 3500 9900 68000 15

K µg/g 180 39 71 100 390 1300 30

Li µg/g < 2 2 < 2 15 17 50 34

Mg µg/g 160 190 40 870 1260 35000 4

Mn µg/g 36 24 2.2 36 98 1300 8

Mo µg/g < 0.1 1.9 0.6 3.1 5.6 7.7 73

Na µg/g 120 160 62 830 1172 10000 12

Ni µg/g 13 41 26 38 118 150 79

Pb µg/g 0.1 0.8 0.1 0.1 1.1 1.4 79

P µg/g 82 310 < 3 11 403 200 202

Sb µg/g < 0.8 < 0.8 < 0.8 2.3 2.3 3.5 66

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 6.2 6.2 8.1 77

Si µg/g 1300 2100 860 720 4980 n/a n/a

Sr µg/g 4.9 3.8 1.3 15 25.0 110 23

Th µg/g 0.010 0.019 < 0.005 0.082 0.111 0.38 29

Ti µg/g 0.5 21 56 230 308 4100 8

Tl µg/g 0.07 0.05 0.03 0.02 0.17 0.22 77

U µg/g 0.050 0.047 0.007 0.021 0.125 0.16 78

V µg/g < 3 3 < 3 9 12 270 4

W µg/g < 0.04 0.12 0.13 0.69 0.94 1.6 59

Y µg/g 0.31 0.28 0.10 0.37 1.06 15 7

Zn µg/g 4.6 4.0 8.4 2.4 19.4 79 25

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

GRG-4 Knelson Tl

SGS Minerals Services BCR Sequential Ext (gravity)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

GRG-5 Knelson Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 0.11 < 0.05 0.14 0.25 * < 0.05 500

Ag µg/g < 0.05 0.05 < 0.05 0.30 0.35  * < 1 35

Al µg/g 690 1000 630 5100 7420 51000 15

As µg/g 110 79 75 250 514 460 112

Ba µg/g 7.4 3.0 8.3 24 42.7 82 52

Be µg/g 0.07 0.03 < 0.02 0.15 0.25 2.01 12

B µg/g < 1 < 1 < 1 1 1  * < 1 100

Bi µg/g 0.19 2.2 0.17 0.52 3.08 1.68 183

Ca µg/g 18000 1400 460 3300 23160 85000 27

Cd µg/g 0.23 0.02 0.03 < 0.02 0.28 0.36 78

Co µg/g 5.5 4.9 12 3.5 25.9 31 84

Cr µg/g 11 340 15 120 486 330 147

Cu µg/g 9.2 12 140 12 173 170 102

Fe µg/g 1100 5400 5600 7600 19700 70000 28

K µg/g 260 85 330 920 1595 3300 48

Li µg/g 3 2 3 14 22 49 45

Mg µg/g 180 240 99 1900 2419 29000 8

Mn µg/g 49 37 5.1 48 139 1400 10

Mo µg/g < 0.1 2.7 0.3 4.8 7.8 10 78

Na µg/g 110 65 57 340 572 12000 5

Ni µg/g 12 75 29 47 163 130 125

Pb µg/g < 0.1 0.7 0.1 0.1 0.9 1.2 75

P µg/g 91 360 < 3 11 462 190 243

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.2 n/a

Se µg/g < 0.7 < 0.7 0.7 < 0.7 0.7 0.8 87.5

Sn µg/g < 0.5 < 0.5 < 0.5 6.8 6.8 8.3 82

Si µg/g 680 1000 750 650 3080 n/a n/a

Sr µg/g 7.2 3.0 1.5 8.2 19.9 140 14

Th µg/g 0.012 0.11 0.019 0.089 0.230 0.36 64

Ti µg/g 1.2 30 23 560 614 4000 15

Tl µg/g 0.09 0.11 0.17 0.41 0.78 0.83 94

U µg/g 0.39 0.19 0.019 0.036 0.635 0.48 132

V µg/g < 3 3 < 3 20 23 250 9

W µg/g < 0.04 1.1 0.54 8.4 10.0 13 77

Y µg/g 0.49 0.72 0.097 0.59 1.90 16 12

Zn µg/g 9.7 19 3.6 8.9 41.2 84 49

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

GRG-5 Knelson Tl

SGS Minerals Services BCR Sequential Ext (gravity)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

GRG-6 Knelson Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14388-JAN21 14389-JAN21 14390-JAN21 14391-JAN21 Calc'd 14385-JAN21 Calc'd

Hg µg/g < 0.05 < 0.05 < 0.05 0.33 0.33 * < 0.05 660

Ag µg/g < 0.05 0.10 < 0.05 0.17 0.27  * < 1 27

Al µg/g 3200 6700 920 10000 20820 60000 35

As µg/g 65 65 50 110 290 290 100

Ba µg/g 17 10 6.4 10 43.4 89 49

Be µg/g 0.10 0.07 < 0.02 0.12 0.29 1.32 22

B µg/g 4 3 < 1 2 9  * < 1 900

Bi µg/g 0.14 3.4 0.27 1.0 4.81 2.7 178

Ca µg/g 18000 6300 870 7000 32170 75000 43

Cd µg/g 0.17 0.10 0.1 0.02 0.39 0.35 111

Co µg/g 12 3.8 14 3.0 32.8 39 84

Cr µg/g 26 190 9.1 93 318 280 114

Cu µg/g 29 21 139 20 209 140 149

Fe µg/g 5100 9000 2100 9000 25200 64000 39

K µg/g 950 360 410 600 2320 3600 64

Li µg/g 9 11 4 21 45 46 98

Mg µg/g 1800 1900 240 4300 8240 35000 24

Mn µg/g 120 77 8.5 100 306 1200 25

Mo µg/g < 0.1 1.7 1.1 1.7 4.5 5.1 88

Na µg/g 520 490 110 970 2090 11000 19

Ni µg/g 44 51 43 32 170 150 113

Pb µg/g 1.6 15 1.4 0.7 18.7 9.0 208

P µg/g 20 1000 4 17 1041 430 242

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.4 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 7.8 7.8 6.6 118

Si µg/g 2700 4900 1000 710 9310 n/a n/a

Sr µg/g 14 15 2.0 15 46.0 150 31

Th µg/g 0.059 0.18 < 0.005 0.21 0.449 3.0 15

Ti µg/g 1.9 140 150 730 1022 4200 24

Tl µg/g 0.08 0.14 0.06 0.08 0.36 0.42 86

U µg/g 0.46 0.35 0.085 0.091 0.986 0.67 147

V µg/g 7 16 4 31 58 260 22

W µg/g < 0.04 0.71 1.0 3.2 4.91 7.07 69

Y µg/g 0.84 2.3 0.6 1.7 5.44 16.6 33

Zn µg/g 27 17 23 8.5 75.5 98 77

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

GRG-6 Knelson Tl

SGS Minerals Services BCR Sequential Ext (gravity)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

GRG-7 Knelson Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14301-JAN21 14302-JAN21 14303-JAN21 14304-JAN21 Calc'd 14298-JAN21 Calc'd

Hg µg/g < 0.05 0.09 < 0.05 0.52 0.61 * < 0.05 1220

Ag µg/g < 0.05 0.05 < 0.05 0.16 0.21  * < 1 21

Al µg/g 2600 4900 570 7800 15870 58000 27

As µg/g 28 48 57 63 196 210 93

Ba µg/g 9.8 5.1 1.7 4.5 21.1 56 38

Be µg/g 0.1 0.06 < 0.02 0.09 0.25 1.3 19

B µg/g 2 1 < 1 2 5  * < 1 500

Bi µg/g < 0.09 0.96 0.12 0.46 1.54 1.0 154

Ca µg/g 15000 4200 450 5600 25250 79000 32

Cd µg/g 0.22 0.07 0.04 < 0.02 0.33 0.30 110

Co µg/g 9.7 4.0 7.1 2.4 23.2 38 61

Cr µg/g 9.3 37 2.2 30 79 160 49

Cu µg/g 36 18 100 13 167 150 111

Fe µg/g 5000 9500 1000 6100 21600 68000 32

K µg/g 510 130 110 250 1000 2800 36

Li µg/g 5 7 < 2 12 24 30 80

Mg µg/g 1300 1300 120 2800 5520 37000 15

Mn µg/g 110 72 3.8 76 262 1200 22

Mo µg/g < 0.1 0.4 < 0.1 0.5 0.9 1.4 64

Na µg/g 440 440 72 810 1762 14000 13

Ni µg/g 29 29 19 11 88 110 80

Pb µg/g 0.4 6.0 0.5 0.3 7.2 3.7 195

P µg/g 12 630 < 3 6 648 210 309

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.2 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 5.9 5.9 *  < 6 98

Si µg/g 2100 3500 590 700 6890 n/a n/a

Sr µg/g 11 9.3 0.9 10 31.2 140 22

Th µg/g 0.036 0.15 < 0.005 0.14 0.326 1.4 23

Ti µg/g 1.3 100 39 510 650 4300 15

Tl µg/g 0.05 0.05 < 0.02 0.03 0.13 0.24 54

U µg/g 0.51 0.26 0.040 0.057 0.867 0.56 155

V µg/g 4 13 < 3 21 38 250 15

W µg/g 0.10 6.8 0.36 19 26.3 33 80

Y µg/g 0.86 1.2 0.22 1.3 3.58 15 24

Zn µg/g 18 11 8.8 4.8 42.6 83 51

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

GRG-7 Knelson Tl

SGS Minerals Services BCR Sequential Ext (gravity)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

GRG-8 Knelson Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14301-JAN21 14302-JAN21 14303-JAN21 14304-JAN21 Calc'd 14298-JAN21 Calc'd

Hg µg/g < 0.05 < 0.05 < 0.05 0.26 0.26 * < 0.05 520

Ag µg/g < 0.05 0.11 < 0.05 0.17 0.28  * < 1 28

Al µg/g 1600 2700 500 6900 11700 44000 27

As µg/g 37 46 48 58 189 160 118

Ba µg/g 57 14 6.9 19 96.9 120 81

Be µg/g 0.08 0.06 < 0.02 0.09 0.23 1.3 18

B µg/g 1 < 1 < 1 2 3  * < 1 300

Bi µg/g < 0.09 1.6 0.10 0.28 1.98 0.99 200

Ca µg/g 9700 4000 380 4100 18180 63000 29

Cd µg/g 0.06 0.04 0.04 < 0.02 0.14 0.18 78

Co µg/g 7.3 3.1 8.8 2.1 21.3 31 69

Cr µg/g 7.4 110 6.5 77 201 220 91

Cu µg/g 17 9.3 140 10 176 140 126

Fe µg/g 2000 8600 1900 5500 18000 55000 33

K µg/g 440 280 350 750 1820 3100 59

Li µg/g 3 4 < 2 14 21 29 72

Mg µg/g 690 890 140 3600 5320 36000 15

Mn µg/g 60 66 3.8 61 191 1000 19

Mo µg/g < 0.1 1.5 0.5 1.6 3.6 3.6 100

Na µg/g 230 240 61 670 1201 9400 13

Ni µg/g 28 49 34 24 135 130 104

Pb µg/g 3.2 16 1.5 0.4 21.1 9.2 229

P µg/g 51 1200 3 13 1267 470 270

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.1 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 6.8 6.8 *  < 6 113

Si µg/g 1400 2000 530 720 4650 n/a n/a

Sr µg/g 10 9.2 1.3 13 33.5 130 26

Th µg/g 0.020 0.34 0.042 0.18 0.582 1.4 42

Ti µg/g 1.1 68 56 440 565 3200 18

Tl µg/g 0.1 0.15 0.12 0.21 0.58 0.53 109

U µg/g 0.49 0.67 0.064 0.075 1.299 0.87 149

V µg/g < 3 7 < 3 16 23 190 12

W µg/g < 0.04 0.34 < 0.04 1.3 1.64 2.3 71

Y µg/g 0.63 1.7 0.19 0.79 3.31 13 25

Zn µg/g 16 16 9.8 5.6 47.4 74 64

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

GRG-8 Knelson Tl

SGS Minerals Services BCR Sequential Ext (gravity)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

ENV #1-300-18 - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 < 0.05 0.26 < 0.05 0.26 * < 0.05 520

Ag µg/g < 0.05 < 0.05 0.1 < 0.05 0.10  * < 1 10

Al µg/g 560 960 230 5400 7150 54000 13

As µg/g 19 74 13 28 134 80 168

Ba µg/g 8.4 3.0 2.3 5.7 19.4 110 18

Be µg/g 0.11 0.08 < 0.02 0.15 0.34 2.24 15

B µg/g < 1 < 1 < 1 < 1 < 1 < 1 n/a

Bi µg/g 0.14 3.0 < 0.09 1.7 4.84 3.16 153

Ca µg/g 35000 1900 680 2600 40180 84000 48

Cd µg/g 0.07 0.02 < 0.02 < 0.02 0.09 0.19 47

Co µg/g 8.8 3.8 1.8 3.2 17.6 19 93

Cr µg/g 5.7 91 16 97 210 210 100

Cu µg/g 20 13 14 11 58 36 161

Fe µg/g 1500 4300 270 7200 13270 51000 26

K µg/g 220 44 100 260 624 3800 16

Li µg/g 2 2 < 2 22 26 60 43

Mg µg/g 250 320 78 2700 3348 26000 13

Mn µg/g 130 40 4.9 83 258 1000 26

Mo µg/g < 0.1 0.6 0.7 1.0 2.3 3.5 66

Na µg/g 94 44 17 180 335 11000 3

Ni µg/g 18 21 6.0 38 83 88 94

Pb µg/g 0.3 3.5 < 0.1 0.4 4.2 3.0 140

P µg/g 5 520 < 3 11 536 260 206

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.0 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 8.1 8.1 8.7 93

Si µg/g 650 1200 630 540 3020 n/a n/a

Sr µg/g 8.4 2.7 0.5 4.5 16.1 130 12

Th µg/g 0.062 0.088 < 0.005 0.20 0.350 2.5 14

Ti µg/g 0.4 29 210 580 819 3700 22

Tl µg/g 0.05 0.04 0.03 0.06 0.18 0.50 36

U µg/g 0.23 0.17 0.053 0.096 0.549 0.61 90

V µg/g < 3 5 4 24 33 220 15

W µg/g < 0.04 0.27 1.9 2.4 4.57 8.5 54

Y µg/g 0.42 1.2 1.1 0.81 3.53 13 27

Zn µg/g 13 9.3 4.6 6.8 33.7 67 50

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

ENV1 #1-300-18

SGS Minerals Services BCR Sequential Ext (fotation)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

F2 Ro Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 0.11 0.27 < 0.05 0.38 * < 0.05 760

Ag µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05  < 1 n/a

Al µg/g 500 890 250 5700 7340 63000 12

As µg/g 27 57 21 15 120 71 169

Ba µg/g 9.3 3.7 2.9 9.1 25.0 96 26

Be µg/g 0.1 0.05 < 0.02 0.26 0.41 3.43 12

B µg/g < 1 < 1 < 1 1 1  * < 1 100

Bi µg/g < 0.09 0.89 < 0.09 0.30 1.19 0.89 134

Ca µg/g 43000 1900 650 3200 48750 110000 44

Cd µg/g 0.04 < 0.02 < 0.02 < 0.02 0.04 0.23 17

Co µg/g 4.5 2.8 2.5 2.4 12.2 23 53

Cr µg/g 12 80 12 79 183 230 80

Cu µg/g 6.0 4.8 13 7.6 31 22 143

Fe µg/g 990 2100 210 5400 8700 61000 14

K µg/g 150 32 140 420 742 3600 21

Li µg/g 2 2 2 31 37 79 47

Mg µg/g 230 240 69 2300 2839 33000 9

Mn µg/g 91 17 3.9 67 179 1400 13

Mo µg/g < 0.1 0.8 0.5 1.7 3.0 3.8 79

Na µg/g 58 54 21 280 413 12000 3

Ni µg/g 13 11 7.3 30 61 88 70

Pb µg/g 0.1 1.5 < 0.1 0.2 1.8 1.4 129

P µg/g 11 540 7 13 571 240 238

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.6 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 8.4 8.4 13 65

Si µg/g 460 930 610 700 2700 n/a n/a

Sr µg/g 7.8 2.5 0.6 5.8 16.7 140 12

Th µg/g 0.014 0.082 < 0.005 0.12 0.216 0.40 54

Ti µg/g 0.7 24 210 600 835 4400 19

Tl µg/g 0.04 0.03 0.05 0.12 0.24 0.57 42

U µg/g 0.096 0.12 0.17 0.084 0.470 0.57 82

V µg/g < 3 3 3 19 25 280 9

W µg/g < 0.04 11 33 25 69.0 69 100

Y µg/g 0.39 0.82 1.00 0.81 3.02 16 19

Zn µg/g 5.2 3.6 4.1 5.6 18.5 83 22

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

F2 Ro TI

SGS Minerals Services BCR Sequential Ext (fotation)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

F3 Ro Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 < 0.05 0.26 < 0.05 0.26 * < 0.05 520

Ag µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05  < 1 n/a

Al µg/g 970 1300 270 9500 12040 59000 20

As µg/g 22 33 12 5.4 72 39 186

Ba µg/g 4.6 1.4 1.7 6.5 14.2 73 19

Be µg/g 0.03 < 0.02 < 0.02 0.05 0.08 0.62 13

B µg/g < 1 < 1 < 1 1 1  * < 1 100

Bi µg/g < 0.09 0.34 < 0.09 < 0.09 0.34 0.30 113

Ca µg/g 10000 1100 500 4500 16100 63000 26

Cd µg/g 0.04 0.03 < 0.02 < 0.02 0.07 0.16 44

Co µg/g 4.1 2.9 1.2 3.6 11.8 31 38

Cr µg/g 5.7 140 18 120 284 290 98

Cu µg/g 24 15 4.4 11 54 30 181

Fe µg/g 650 2700 110 5900 9360 60000 16

K µg/g 140 15 76 230 461 3300 14

Li µg/g 2 < 2 < 2 31 33 67 49

Mg µg/g 280 190 76 3000 3546 39000 9

Mn µg/g 36 19 3.2 70 128 1100 12

Mo µg/g < 0.1 1.0 0.8 2.9 4.7 6.6 71

Na µg/g 120 110 24 790 1044 11000 9

Ni µg/g 7.5 13 3.1 52 76 130 58

Pb µg/g < 0.1 1.8 < 0.1 0.2 2.0 1.2 167

P µg/g 230 220 5 5 460 180 256

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.4 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 6.7 6.7 * < 6 112

Si µg/g 870 1100 510 620 3100 n/a n/a

Sr µg/g 5.7 2.8 0.6 16 25.1 140 18

Th µg/g < 0.005 0.059 < 0.005 0.066 0.125 0.21 60

Ti µg/g 0.5 17 160 360 538 3900 14

Tl µg/g 0.03 < 0.02 < 0.02 0.04 0.07 0.44 16

U µg/g 0.081 0.035 0.004 0.005 0.125 0.12 104

V µg/g < 3 < 3 < 3 18 18 260 7

W µg/g < 0.04 0.39 2.0 1.5 3.89 3.5 111

Y µg/g 0.34 0.21 0.20 0.29 1.04 14 7

Zn µg/g 4.7 3.0 1.7 6.4 15.8 65 24

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

F3 Ro Tl

SGS Minerals Services BCR Sequential Ext (fotation)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

F4 Ro Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 < 0.05 0.26 < 0.05 0.26 * < 0.05 520

Ag µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05  < 1 n/a

Al µg/g 1100 2000 450 9800 13350 61000 22

As µg/g 9.3 14 4.8 2.5 31 18 170

Ba µg/g 4.8 1.7 1.3 3.5 11.3 31 36

Be µg/g 0.02 < 0.02 < 0.02 0.07 0.09 1.35 7

B µg/g < 1 < 1 < 1 1 1  * < 1 100

Bi µg/g 0.34 3.2 < 0.09 0.54 4.08 3.00 136

Ca µg/g 13000 1500 470 6200 21170 82000 26

Cd µg/g < 0.02 < 0.02 < 0.02 < 0.02 0.00 0.22 0

Co µg/g 1.6 1.1 1.1 1.2 5.0 29 17

Cr µg/g 5.0 88 10 67 170 200 85

Cu µg/g 4.9 3.7 7.1 4.7 20 14 146

Fe µg/g 500 2000 120 2300 4920 61000 8

K µg/g 200 46 52 120 418 1300 32

Li µg/g < 2 2 < 2 14 16 48 33

Mg µg/g 120 200 36 760 1116 34000 3

Mn µg/g 31 15 2.0 32 80 1200 7

Mo µg/g < 0.1 0.7 0.4 1.8 2.9 4.4 66

Na µg/g 98 130 34 850 1112 11000 10

Ni µg/g 6.2 8.3 2.7 27 44 94 47

Pb µg/g < 0.1 0.4 < 0.1 < 0.1 0.4 0.53 75

P µg/g 190 170 3 8 371 180 206

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.2 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 6.9 6.9 7.4 93

Si µg/g 1100 1900 640 550 4190 n/a n/a

Sr µg/g 4.1 3.2 0.8 16 24.1 120 20

Th µg/g 0.008 0.058 < 0.005 0.047 0.113 0.27 42

Ti µg/g 0.4 21 150 220 391 3700 11

Tl µg/g 0.06 0.03 0.02 0.03 0.14 0.20 70

U µg/g 0.044 0.025 0.009 0.008 0.086 0.15 57

V µg/g < 3 < 3 < 3 7 7 260 3

W µg/g < 0.04 0.12 0.62 0.71 1.45 1.6 91

Y µg/g 0.33 0.18 0.44 0.32 1.27 14 9

Zn µg/g 2.5 2.6 1.6 2.2 8.9 66 13

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

F4 Ro Tl

SGS Minerals Services BCR Sequential Ext (fotation)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

F5 Ro Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14763-NOV20 14764-NOV20 14765-NOV20 14766-NOV20 Calc'd 14760-NOV20 Calc'd

Hg µg/g < 0.05 < 0.05 0.25 < 0.05 0.25 * < 0.05 500

Ag µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 1 n/a

Al µg/g 540 840 170 5000 6550 52000 13

As µg/g 48 41 50 12 151 98 154

Ba µg/g 6.7 2.6 3.9 29 42.2 85 50

Be µg/g 0.06 0.02 < 0.02 0.14 0.22 2.16 10

B µg/g < 1 < 1 < 1 1 1  * < 1 100

Bi µg/g < 0.09 1.2 < 0.09 0.27 1.47 1.17 126

Ca µg/g 17000 910 440 3000 21350 86000 25

Cd µg/g 0.21 0.02 < 0.02 < 0.02 0.23 0.29 79

Co µg/g 2.5 1.9 1.4 1.6 7.4 17 44

Cr µg/g 8.3 130 16 94 248 260 96

Cu µg/g 3.7 4.4 3.9 6.6 19 14 133

Fe µg/g 800 2700 160 4100 7760 63000 12

K µg/g 240 76 120 1100 1536 3400 45

Li µg/g 2 < 2 < 2 15 17 50 34

Mg µg/g 140 210 57 1800 2207 30000 7

Mn µg/g 41 18 3.6 43 106 1400 8

Mo µg/g < 0.1 0.9 0.7 2.7 4.3 7.5 57

Na µg/g 68 50 17 300 435 12000 4

Ni µg/g 6.3 12 3.5 37 59 78 75

Pb µg/g < 0.1 0.3 < 0.1 0.1 0.4 0.91 44

P µg/g 250 210 6 5 471 190 248

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 1.7 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 7.7 7.7 8.9 87

Si µg/g 490 840 420 500 2250 n/a n/a

Sr µg/g 6.2 2.3 0.5 8.2 17.2 140 12

Th µg/g 0.006 0.078 < 0.005 0.058 0.142 0.32 44

Ti µg/g 0.7 28 130 600 759 4000 19

Tl µg/g 0.08 0.07 0.06 0.50 0.71 0.84 85

U µg/g 0.34 0.14 0.058 0.048 0.586 0.48 122

V µg/g < 3 < 3 < 3 17 17 260 7

W µg/g < 0.04 1.3 5.8 2.3 9.4 13 72

Y µg/g 0.67 0.46 0.72 0.55 2.40 16 15

Zn µg/g 9.8 12 1.2 7.5 30.5 79 39

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

F5 Ro Tl

SGS Minerals Services BCR Sequential Ext (fotation)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

F6 Ro Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14388-JAN21 14389-JAN21 14390-JAN21 14391-JAN21 Calc'd 14385-JAN21 Calc'd

Hg µg/g < 0.05 < 0.05 0.51 < 0.05 0.51 * < 0.05 1020

Ag µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05  * < 1 n/a

Al µg/g 2900 5800 590 9100 18390 58000 32

As µg/g 34 25 16 6.2 81 52 156

Ba µg/g 16 8.9 4.7 11 40.6 83 49

Be µg/g 0.10 0.06 < 0.02 0.11 0.27 1.25 22

B µg/g 4 3 < 1 2 9  * < 1 900

Bi µg/g < 0.09 0.81 < 0.09 0.17 0.98 0.57 172

Ca µg/g 15000 5500 1100 6100 27700 74000 37

Cd µg/g 0.09 0.03 < 0.02 < 0.02 0.12 0.21 57

Co µg/g 5.2 2.2 1.9 2.2 11.5 25 46

Cr µg/g 21 100 11 77 209 240 87

Cu µg/g 15 9.4 8.8 8.2 41 24 173

Fe µg/g 4100 6500 300 7100 18000 60000 30

K µg/g 960 320 290 630 2200 3400 65

Li µg/g 9 10 3 19 41 42 98

Mg µg/g 1600 1600 230 3700 7130 35000 20

Mn µg/g 100 59 7.9 93 260 1300 20

Mo µg/g < 0.1 1.0 0.6 1.2 2.8 3.8 74

Na µg/g 500 430 62 850 1842 10000 18

Ni µg/g 19 26 6.2 26 77 99 78

Pb µg/g 0.3 3.8 < 0.1 0.2 4.3 2.5 172

P µg/g 22 910 10 7 949 370 256

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 1.8 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 8.4 8.4 * < 6 140

Si µg/g 2400 4400 820 440 8060 n/a n/a

Sr µg/g 12 13 1.3 14 40.3 150 27

Th µg/g 0.044 0.17 < 0.005 0.21 0.424 4.1 10

Ti µg/g 1.8 130 240 760 1132 4100 28

Tl µg/g 0.07 0.10 0.05 0.08 0.30 0.36 83

U µg/g 0.37 0.32 0.063 0.080 0.833 0.57 146

V µg/g 6 14 5 26 51 250 20

W µg/g < 0.04 0.52 3.4 1.0 4.92 6.19 79

Y µg/g 0.75 2.1 1.3 1.5 5.65 16.4 34

Zn µg/g 17 7.1 1.5 7.1 32.7 74 44

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

F6 Ro Tl

SGS Minerals Services BCR Sequential Ext (fotation)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

F7 Ro Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14301-JAN21 14302-JAN21 14303-JAN21 14304-JAN21 Calc'd 14298-JAN21 Calc'd

Hg µg/g < 0.05 0.12 0.69 0.08 0.89 * < 0.05 1780

Ag µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05  * < 1 n/a

Al µg/g 2100 3900 400 8100 14500 55000 26

As µg/g 15 23 5.9 4.3 48 32 151

Ba µg/g 9.2 3.8 1.4 4.8 19.2 51 38

Be µg/g 0.09 0.04 < 0.02 0.08 0.21 1.3 16

B µg/g 1 1 < 1 2 4  * < 1 400

Bi µg/g < 0.09 0.70 < 0.09 0.13 0.83 0.41 202

Ca µg/g 11000 3400 670 5600 20670 77000 27

Cd µg/g 0.14 0.04 < 0.02 < 0.02 0.18 0.17 106

Co µg/g 4.6 2.4 1.2 1.9 10.1 27 37

Cr µg/g 7.8 20 3.6 28 59 150 40

Cu µg/g 20 12 14 9.0 55 33 167

Fe µg/g 4100 6200 210 5400 15910 62000 26

K µg/g 490 100 97 280 967 2500 39

Li µg/g 4 5 < 2 12 21 28 75

Mg µg/g 970 1100 140 2600 4810 35000 14

Mn µg/g 91 50 4.6 71 217 1200 18

Mo µg/g < 0.1 0.6 0.3 0.2 1.1 0.9 122

Na µg/g 350 350 46 810 1556 13000 12

Ni µg/g 13 12 3.1 10 38 77 49

Pb µg/g 0.3 3.5 < 0.1 0.2 4.0 2.3 174

P µg/g 20 540 4 5 569 170 335

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 2.0 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 8.0 8.0 * < 6 133

Si µg/g 1600 2800 560 720 5680 n/a n/a

Sr µg/g 8.6 7.2 0.7 11 27.5 140 20

Th µg/g 0.026 0.11 < 0.005 0.13 0.266 2.6 10

Ti µg/g 1.3 90 190 530 811 3800 21

Tl µg/g 0.04 0.03 < 0.02 0.03 0.10 0.22 45

U µg/g 0.38 0.22 0.048 0.063 0.711 0.55 129

V µg/g 3 10 3 19 35 240 15

W µg/g 1.6 7.9 15 4.0 28.5 28 102

Y µg/g 0.67 0.99 0.94 1.1 3.70 15 25

Zn µg/g 11 6.4 1.3 4.9 23.6 68 35

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

F7 Ro Tl

SGS Minerals Services BCR Sequential Ext (fotation)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

F8 Ro Tls - BCR Sequential Extractions (Sutherland) 

Parameter Unit
Phase 1 - 

 Extractable

Phase 2 - 

Reducible

Phase 3 - 

Oxidizable

Phase 4 - 

Hardly Bound

Fractional 

Total 

Total 

(Strong Acid)
% Recovery 

LIMS 14301-JAN21 14302-JAN21 14303-JAN21 14304-JAN21 Calc'd 14298-JAN21 Calc'd

Hg µg/g < 0.05 < 0.05 0.44 < 0.05 0.44 * < 0.05 880

Ag µg/g < 0.05 < 0.05 < 0.05 < 0.05 < 0.05  < 1 n/a

Al µg/g 860 1400 230 5400 7890 44000 18

As µg/g 10 9.6 9.2 5.0 34 22 154

Ba µg/g 30 6.8 4.7 21 62.5 92 68

Be µg/g 0.04 0.03 < 0.02 0.06 0.13 1.2 11

B µg/g < 1 < 1 < 1 1 1  * < 1 100

Bi µg/g < 0.09 0.72 < 0.09 0.12 0.84 0.4 210

Ca µg/g 6600 2500 320 2700 12120 64000 19

Cd µg/g < 0.02 < 0.02 < 0.02 < 0.02 0.00 0.16 0

Co µg/g 1.5 1.0 1.4 1.3 5.2 22 24

Cr µg/g 5.2 41 4.1 45 95 160 60

Cu µg/g 4.0 3.2 10 5.9 23 16 144

Fe µg/g 990 3600 200 3500 8290 52000 16

K µg/g 260 150 250 910 1570 3000 52

Li µg/g < 2 < 2 < 2 12 12 26 46

Mg µg/g 290 460 85 2800 3635 37000 10

Mn µg/g 32 30 2.5 36 101 1000 10

Mo µg/g < 0.1 0.9 0.2 0.5 1.6 1.6 100

Na µg/g 96 120 22 450 688 9400 7

Ni µg/g 5.8 14 3.8 14 38 73 52

Pb µg/g 0.7 3.4 0.1 0.1 4.3 2.2 195

P µg/g 280 850 < 3 < 3 1130 360 314

Sb µg/g < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 1.5 n/a

Se µg/g < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 n/a

Sn µg/g < 0.5 < 0.5 < 0.5 6.1 6.1 * < 6 102

Si µg/g 770 1100 270 720 2860 n/a n/a

Sr µg/g 6.3 5.2 0.6 11 23.1 130 18

Th µg/g < 0.005 0.31 < 0.005 0.17 0.480 1.3 37

Ti µg/g 0.6 38 150 290 479 3100 15

Tl µg/g 0.06 0.06 0.08 0.27 0.47 0.50 94

U µg/g 0.40 0.44 0.061 0.056 0.957 0.58 165

V µg/g < 3 < 3 < 3 10 10 190 5

W µg/g < 0.04 0.25 0.35 0.79 1.39 2.1 66

Y µg/g 0.86 1.1 0.45 0.36 2.77 13 21

Zn µg/g 4.9 4.5 1.6 3.9 14.9 60 25

Fractional Total = sum of all extraction phases

% Recovery = Fractional Total / Total x 100

*Samples with a ‘Total’ elemental concentration < DL5, ‘% Recovery’ is calculated using the DL value

F8 Ro Tl

SGS Minerals Services BCR Sequential Ext (fotation)
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Toxicity Characteristic Leaching Procedure - EPA Method 1311

Parameter Unit
Schedule 

4 Limits

GRG-2 

Knelson TI

GRG-3 

Knelson Tl

GRG-4 

Knelson Tl

GRG-5 

Knelson Tl

GRG-6 

Knelson Tl

GRG-7 

Knelson Tl

GRG-8 

Knelson Tl

LIMS  14747-NOV20 14681-NOV20 14681-NOV20 14681-NOV20 14380-JAN21 14288-JAN21 14288-JAN21

Sample weight g --- 100 25 25 25 100 100 100

Ext Fluid #1 or #2 --- 2 1 1 1 1 1 1

Ext Volume mL --- 2000 500 500 500 2000 2000 2000

Final pH no unit --- 4.50 5.08 5.15 5.27 5.24 5.22 5.11

Hg mg/L 0.1 < 0.00001 < 0.00001 < 0.00001 < 0.00001 0.00001 < 0.00001 < 0.00001

Ag mg/L 5 < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.00008 < 0.00005 < 0.00005

Al mg/L --- 3.41 0.766 0.492 0.284 0.725 0.837 0.819

As mg/L 2.5 0.631 0.246 0.139 0.506 0.435 0.247 0.205

Ba mg/L 100 0.243 0.114 0.117 0.135 0.225 0.148 0.688

Be mg/L --- 0.000930 0.000170 0.000130 0.000290 0.000270 0.000300 0.000280

B mg/L 500 0.05 0.038 0.036 0.032 0.035 0.052 0.042

Bi mg/L --- 0.000150 0.000176 0.000482 0.000129 0.00030 < 0.000007 < 0.000007

Ca mg/L --- 848 171 243 337 275 229 133

Cd mg/L 0.5 0.00091 0.00065 0.00048 0.00333 0.00233 0.00275 0.000820

Co mg/L --- 0.132 0.0689 0.0558 0.0640 0.102 0.0928 0.0706

Cr mg/L 5 0.0518 0.0135 0.0127 0.0095 0.0108 0.0153 0.0137

Cu mg/L --- 0.0930 0.147 0.0095 0.0020 0.0069 0.0533 0.0347

Fe mg/L --- 5.27 2.23 1.03 2.39 4.75 3.45 2.42

K mg/L --- 1.39 3.86 4.98 6.43 13.5 8.48 5.73

Li mg/L --- 0.0156 0.0182 0.0136 0.0310 0.0632 0.0379 0.0205

Mg mg/L --- 3.45 3.10 1.90 1.77 7.47 7.12 3.72

Mn mg/L --- 1.62 0.525 0.622 0.699 1.02 0.974 0.579

Mo mg/L --- 0.00010 0.00310 0.00312 0.00248 0.00065 0.00036 0.00019

Na mg/L --- 10.8 1350 1320 1320 1390 1370 1380

Ni mg/L --- 0.375 0.139 0.216 0.144 0.416 0.279 0.291

P mg/L --- 0.010 < 0.003 < 0.003 < 0.003 0.020 < 0.003 0.030

Pb mg/L 5 0.0030 0.0005 0.0003 0.0003 0.00191 0.00026 0.00315

Sb mg/L --- 0.0020 0.0089 0.0047 0.0022 0.0034 < 0.0009 < 0.0009

Se mg/L 1 < 0.0004 < 0.0004 < 0.0004 < 0.0004 0.00105 0.00037 0.00013

Si mg/L --- 0.64 4.26 3.71 3.61 7.54 7.02 4.32

Sn mg/L --- 0.00016 0.00037 0.00032 0.00033 0.00028 < 0.00006 0.00102

Sr mg/L --- 0.142 0.0847 0.0720 0.105 0.159 0.136 0.104

Th mg/L --- 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L --- 0.00116 0.00146 0.00144 0.00116 0.00148 0.00105 0.00112

Tl mg/L --- 0.000230 0.000410 0.00105 0.00122 0.000670 0.000530 0.000740

U mg/L 10 0.00206 0.00087 0.00053 0.00360 0.00226 0.00302 0.00303

V mg/L --- 0.00003 0.00017 0.00011 0.00004 0.00006 0.00317 0.00183

W mg/L --- < 0.00002 < 0.00002 < 0.00002 < 0.00002 0.00009 0.00028 < 0.00002

Y mg/L --- 0.00721 0.00196 0.00203 0.00195 0.00408 0.00455 0.00193

Zn mg/L --- 0.121 0.040 0.063 0.053 0.189 0.149 0.164
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Toxicity Characteristic Leaching Procedure - EPA Method 1311

Parameter Unit
Schedule 

4 Limits

ENV1 #1-

300-18
F2 Ro TI F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl

LIMS  14681-NOV20 14747-NOV20 14681-NOV20 14681-NOV20 14681-NOV20 14380-JAN21 14288-JAN21 14288-JAN21

Sample weight g --- 25 100 25 25 25 100 100 100

Ext Fluid #1 or #2 --- 1 1 1 1 1 1 1 1

Ext Volume mL --- 500 2000 500 500 500 2000 2000 2000

Final pH no unit --- 5.86 6.15 5.08 5.13 5.27 5.19 5.16 5.10

Hg mg/L 0.1 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 0.00001 < 0.00001 < 0.00001

Ag mg/L 5 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.00005 < 0.00005 < 0.00005

Al mg/L --- 0.050 0.020 0.884 0.550 0.249 0.898 1.08 0.862

As mg/L 2.5 0.045 0.063 0.038 0.023 0.128 0.103 0.0389 0.0358

Ba mg/L 100 0.126 0.222 0.103 0.0921 0.142 0.221 0.146 0.605

Be mg/L --- 0.000100 0.000060 0.000190 0.000100 0.000280 0.000290 0.000290 0.000250

B mg/L 500 0.036 0.03 0.033 0.029 0.031 0.120 0.051 0.049

Bi mg/L --- 0.000435 0.000030 0.000059 0.000118 0.000024 0.00008 < 0.000007 < 0.000007

Ca mg/L --- 662 839 168 228 353 226 172 112

Cd mg/L 0.5 0.00045 0.00029 0.00047 0.00028 0.00331 0.00116 0.00174 0.000220

Co mg/L --- 0.0230 0.0228 0.0312 0.0157 0.0204 0.0304 0.0255 0.0144

Cr mg/L 5 0.0018 0.0103 0.016 0.0122 0.0123 0.0142 0.0126 0.0160

Cu mg/L --- 0.0163 0.0009 0.0590 0.0181 0.0054 0.0073 0.0275 0.0199

Fe mg/L --- 0.260 0.180 2.47 1.46 2.57 6.91 6.60 4.11

K mg/L --- 4.68 3.83 3.56 4.63 6.32 11.7 7.90 5.40

Li mg/L --- 0.0178 0.0151 0.0158 0.0098 0.0263 0.0517 0.0330 0.0183

Mg mg/L --- 1.97 1.95 2.64 1.30 1.50 6.23 5.24 3.07

Mn mg/L --- 1.45 1.35 0.478 0.497 0.678 0.883 0.829 0.493

Mo mg/L --- 0.00457 0.00133 0.00210 0.00221 0.00166 0.00038 0.00018 0.00015

Na mg/L --- 1340 1490 1360 1360 1330 1380 1420 1440

Ni mg/L --- 0.0536 0.0826 0.0587 0.0676 0.0549 0.110 0.0755 0.0660

P mg/L --- < 0.003 0.040 < 0.003 < 0.003 < 0.003 0.050 0.010 < 0.003

Pb mg/L 5 0.0002 < 0.0001 0.0002 < 0.0001 0.0009 0.00148 0.00014 0.00120

Sb mg/L --- 0.0015 0.0011 0.0033 0.0021 0.0012 0.0013 < 0.0009 < 0.0009

Se mg/L 1 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 0.00067 0.00009 0.00018

Si mg/L --- 2.30 0.26 3.86 2.80 3.18 6.81 5.76 4.02

Sn mg/L --- 0.00045 0.00016 0.00029 0.00026 0.00018 0.00043 < 0.00006 < 0.00006

Sr mg/L --- 0.135 0.126 0.0716 0.0463 0.102 0.128 0.101 0.0856

Th mg/L --- < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L --- 0.00334 0.00107 0.00174 0.00101 0.00079 0.00080 0.00103 0.00139

Tl mg/L --- 0.000490 0.000450 0.000260 0.000830 0.00108 0.000650 0.000440 0.000610

U mg/L 10 0.00111 0.00099 0.00065 0.00032 0.00362 0.00218 0.00252 0.00260

V mg/L --- 0.00019 0.00013 0.00005 < 0.00001 0.00010 0.00023 0.00171 0.00144

W mg/L --- < 0.00002 0.00026 < 0.00002 < 0.00002 < 0.00002 0.00011 0.00010 < 0.00002

Y mg/L --- 0.00120 0.00135 0.00164 0.00165 0.00210 0.00401 0.00380 0.00180

Zn mg/L --- 0.033 0.021 0.033 0.023 0.046 0.130 0.086 0.079
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Synthetic Precipitation Leaching Procedure - EPA Method 1312

Parameter Unit
CCME 

FAL
MDMER

GRG-2 

Knelson TI

GRG-3 

Knelson Tl

GRG-4 

Knelson Tl

GRG-5 

Knelson Tl

GRG-6 

Knelson Tl

GRG-7 

Knelson Tl

GRG-8 

Knelson Tl

LIMS Effective 14748-NOV20 14682-NOV20 14682-NOV20 14682-NOV20 14381-JAN21 14289-JAN21 14289-JAN21

Sample weight g - 01-Jun-2021 100 25 25 25 100 100 100

Ext Fluid #1 or #2 - - 1 1 1 1 1 1 1

Ext Volume mL - - 2000 500 500 500 2000 2000 2000

Final pH no unit 6.0-9.5 6.0-9.5 9.17 9.31 9.01 9.25 9.47 9.48 9.51

Hg mg/L 0.000026 - 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.0005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6.5 - 0.27 0.904 0.352 0.612 0.426 0.596 0.727

As mg/L 0.005 0.10 0.154 0.154 0.0549 0.0785 0.0639 0.238 0.213

Ba mg/L - - 0.0148 0.00511 0.00494 0.00568 0.00689 0.0137 0.0265

Be mg/L - - < 0.00007 < 0.000007 < 0.000007 0.000016 < 0.000007 < 0.000007 0.000015

B mg/L 1.5 - < 0.02 0.008 0.008 0.010 0.019 0.031 0.028

Bi mg/L - - < 0.00007 0.000104 0.000586 0.000331 0.000014 0.000042 0.000110

Ca mg/L - - 10.0 7.87 13.3 9.58 7.21 9.11 9.70

Cd mg/L 0.00009 - < 0.00003 0.000007 0.000007 0.000008 < 0.000003 0.000006 0.000007

Co mg/L - - 0.00012 0.00115 0.000334 0.00102 0.000059 0.000324 0.000674

Cr mg/L - - 0.0011 0.00553 0.00337 0.00908 0.00091 0.00148 0.00461

Cu mg/L 0.002 0.10 < 0.002 0.0064 0.0014 0.0024 0.0005 0.0026 0.0028

Fe mg/L 0.3 - < 0.07 0.819 0.357 0.909 0.094 0.394 0.796

K mg/L - - 0.12 0.119 0.091 0.229 0.791 0.555 0.431

Li mg/L - - 0.003 0.0038 0.0030 0.0047 0.0079 0.0071 0.0045

Mg mg/L - - 0.69 0.929 0.788 0.671 0.830 1.41 1.30

Mn mg/L 0.43 - 0.0033 0.0108 0.00404 0.0118 0.00140 0.00607 0.0116

Mo mg/L 0.073 - 0.0016 0.00090 0.00191 0.00178 0.00094 0.00070 0.00107

Na mg/L - - 5.06 6.24 4.95 4.96 6.64 7.34 7.85

Ni mg/L 0.03 0.25 < 0.001 0.0029 0.0023 0.0037 0.0004 0.0029 0.0035

P mg/L - - < 0.003 0.004 < 0.003 < 0.003 0.019 < 0.003 0.008

Pb mg/L 0.001 0.08 < 0.0001 0.00035 0.00004 0.00015 0.00028 0.00019 0.00122

Sb mg/L - - < 0.009 0.0108 0.0035 0.0011 0.0009 0.0016 0.0025

Se mg/L 0.001 - 0.0004 0.00033 0.00072 0.00029 0.00024 0.00079 0.00067

Si mg/L - - 2.49 3.90 2.40 3.12 2.81 3.45 4.16

Sn mg/L - - < 0.0006 0.00010 < 0.00006 0.00012 < 0.00006 0.00007 0.00016

Sr mg/L - - 0.0107 0.0106 0.0117 0.0120 0.00819 0.0114 0.0170

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.0036 0.0415 0.0103 0.0314 0.00533 0.0207 0.0349

Tl mg/L 0.0008 - < 0.00005 0.000005 < 0.000005 0.000007 < 0.000005 < 0.000005 0.000007

U mg/L 0.015 - 0.00010 0.000049 0.000029 0.000281 0.000052 0.000104 0.000110

V mg/L - - 0.0026 0.00551 0.00187 0.00364 0.00506 0.00704 0.00493

W mg/L - - 0.0018 0.00100 0.00024 0.00065 0.00151 0.00301 0.00055

Y mg/L - - < 0.00002 0.000144 0.000033 0.000117 0.000024 0.000077 0.000125

Zn mg/L 0.007 0.40 < 0.02 < 0.002 < 0.002 0.003 < 0.002 < 0.002 0.003

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FAL) .  
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Synthetic Precipitation Leaching Procedure - EPA Method 1312

Parameter Unit
CCME 

FAL
MDMER

ENV1 #1-

300-18
F2 Ro TI F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl

LIMS Effective 14682-NOV20 14748-NOV20 14682-NOV20 14682-NOV20 14682-NOV20 14381-JAN21 14289-JAN21 14289-JAN21

Sample weight g - 01-Jun-2021 25 100 25 25 25 100 100 100

Ext Fluid #1 or #2 - - 1 1 1 1 1 1 1 1

Ext Volume mL - - 500 2000 500 500 500 2000 2000 2000

Final pH no unit 6.0-9.5 6.0-9.5 9.27 9.47 9.32 9.28 9.43 9.46 9.41 9.49

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.0005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6.5 - 0.609 0.39 0.748 0.711 0.746 0.642 2.19 0.609

As mg/L 0.005 0.10 0.0646 0.054 0.0512 0.0291 0.0413 0.327 0.0551 0.0318

Ba mg/L - - 0.00625 0.0173 0.00386 0.00508 0.00647 0.0133 0.0136 0.0179

Be mg/L - - 0.000035 < 0.00007 < 0.000007 0.000013 0.000022 0.000007 0.000031 0.000009

B mg/L 1.5 - 0.012 < 0.02 0.007 0.012 0.014 0.009 0.025 0.024

Bi mg/L - - 0.000505 < 0.00007 0.000056 0.000885 0.000356 0.000040 0.000047 0.000068

Ca mg/L - - 9.05 7.94 7.11 8.69 7.67 9.24 10.6 7.69

Cd mg/L 0.00009 - 0.000008 < 0.00003 0.000011 0.000008 0.000015 0.000013 0.000025 0.000007

Co mg/L - - 0.00140 0.00014 0.000657 0.000611 0.000946 0.000401 0.00106 0.000330

Cr mg/L - - 0.00467 0.0015 0.00404 0.00726 0.0122 0.00315 0.00661 0.00351

Cu mg/L 0.002 0.10 0.0053 < 0.002 0.0031 0.0020 0.0021 0.0027 0.0044 0.0011

Fe mg/L 0.3 - 1.10 0.12 0.593 0.937 1.13 0.393 1.75 0.619

K mg/L - - 0.151 0.06 0.116 0.096 0.216 0.987 0.538 0.333

Li mg/L - - 0.0031 0.002 0.0025 0.0027 0.0036 0.0118 0.0066 0.0032

Mg mg/L - - 0.778 0.50 0.664 0.587 0.626 1.09 2.02 0.849

Mn mg/L 0.43 - 0.0132 0.0033 0.00761 0.00979 0.0133 0.00574 0.0322 0.00839

Mo mg/L 0.073 - 0.00133 0.0011 0.00055 0.00107 0.00142 0.00098 0.00075 0.00076

Na mg/L - - 6.24 5.88 5.10 5.51 5.68 6.74 7.76 7.32

Ni mg/L 0.03 0.25 0.0035 < 0.001 0.0019 0.0029 0.0027 0.0020 0.0035 0.0017

P mg/L - - 0.006 < 0.003 0.006 < 0.003 0.007 0.012 0.017 0.010

Pb mg/L 0.001 0.08 0.00110 < 0.0001 0.00061 0.00012 0.00036 0.00055 0.00039 0.00126

Sb mg/L - - < 0.0009 < 0.009 0.0026 0.0015 0.0009 0.0027 < 0.0009 < 0.0009

Se mg/L 0.001 - 0.00023 < 0.0004 0.00009 0.00023 0.00011 0.00067 0.00027 0.00018

Si mg/L - - 3.10 2.57 3.00 3.23 3.63 3.51 7.14 3.12

Sn mg/L - - 0.00017 < 0.0006 0.00008 0.00013 0.00014 < 0.00006 0.00012 0.00013

Sr mg/L - - 0.00917 0.0083 0.00918 0.00833 0.00925 0.0113 0.0144 0.0123

Th mg/L - - 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0002 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.0396 0.0062 0.0270 0.0259 0.0406 0.02008 0.102 0.0249

Tl mg/L 0.0008 - 0.000005 < 0.00005 < 0.000005 < 0.000005 0.000014 < 0.000005 0.000013 0.000005

U mg/L 0.015 - 0.000142 0.00003 0.000052 0.000025 0.000322 0.000038 0.000126 0.000068

V mg/L - - 0.00352 0.0023 0.00382 0.00324 0.00405 0.00696 0.01086 0.00365

W mg/L - - 0.00078 0.0020 0.00060 0.00021 0.00095 0.00129 0.00573 0.00055

Y mg/L - - 0.000177 0.00002 0.000113 0.000118 0.000158 0.000071 0.000383 0.000092

Zn mg/L 0.007 0.40 0.003 < 0.02 0.002 < 0.002 0.004 < 0.002 0.003 0.003

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FAL) .  
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Shake Flask Extraction (3:1 L:S ratio, 24 h, filter = 7 micron)

Parameter Unit
CCME 

FAL 
MDMER

GRG-2 

Knelson TI

GRG-3 

Knelson Tl

GRG-4 

Knelson Tl

GRG-5 

Knelson Tl

Effective 14749-NOV20 14683-NOV20 14683-NOV20 14683-NOV20

Sample weight g - 01-Jun-2021 250 250 250 250

Volume D.I. Water mL - - 750 750 750 750

Final pH no unit - - 8.23 8.89 8.35 8.56

pH No unit 6.0-9.5 6.0-9.5 7.73 7.74 7.55 7.78

Conductivity µS/cm - - 282 130 327 220

Alkalinity mg/L as CaCO3 - - 41 33 25 29

Acidity mg/L as CaCO3 - - < 2 < 2 < 2 < 2

Cl mg/L 120 - < 2 1.5 1.1 1.6

F mg/L 0.12 - 0.16 < 0.06 < 0.06 < 0.06

NO2 as N mg/L 0.06 - < 0.3 < 0.03 < 0.03 < 0.03

NO3 as N mg/L 13 - < 0.6 < 0.06 < 0.06 < 0.06

NO2+NO3 as N mg/L - - < 0.6 < 0.06 < 0.06 < 0.06

Tot.Reactive P mg/L - - < 0.03 0.04 < 0.03 < 0.03

SO4 mg/L - - 96 25 120 62

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 0.082 0.253 0.095 0.110

As mg/L 0.005 0.10 0.264 0.511 0.0740 0.186

Ba mg/L - - 0.00733 0.00117 0.00141 0.00199

Be mg/L - - < 0.000007 < 0.000007 < 0.000007 < 0.000007

B mg/L 1.5 - 0.012 0.013 0.011 0.020

Bi mg/L - - < 0.000007 0.000011 0.000014 0.000040

Ca mg/L - - 44.2 15.4 54.5 29.8

Cd mg/L 0.00009 - 0.000010 0.000005 0.000005 0.000011

Co mg/L - - 0.00144 0.000297 0.000826 0.000599

Cr mg/L - - 0.00098 0.00097 0.00069 0.00091

Cu mg/L 0.002 0.10 0.0003 0.0031 0.0010 0.0011

Fe mg/L 0.3 - 0.007 0.112 0.008 0.053

K mg/L - - 2.19 1.32 0.913 2.48

Li mg/L - - 0.0273 0.0127 0.0170 0.0342

Mg mg/L - - 6.17 3.29 5.02 3.99

Mn mg/L 0.43 - 0.0109 0.00322 0.0152 0.00704

Mo mg/L 0.073 - 0.0151 0.00603 0.00803 0.0116

Na mg/L - - 3.17 3.19 3.06 3.40

Ni mg/L 0.03 0.25 0.0143 0.0012 0.0071 0.0035

P mg/L - - < 0.003 < 0.003 < 0.003 < 0.003

Pb mg/L 0.001 0.08 0.00002 0.00005 < 0.00001 0.00001

Sb mg/L - - 0.0138 0.0854 0.0151 0.0051

Se mg/L 0.001 - 0.00104 0.00096 0.00194 0.00084

Si mg/L - - 2.95 3.68 3.62 4.29

Sn mg/L - - 0.00007 < 0.00006 < 0.00006 < 0.00006

Sr mg/L - - 0.05630 0.0289 0.0568 0.0492

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.00028 0.00556 0.00015 0.00176

Tl mg/L 0.0008 - 0.000037 0.000029 0.000030 0.000033

U mg/L 0.015 - 0.000492 0.000216 0.000166 0.00228

V mg/L - - 0.00152 0.00500 0.00077 0.00168

W mg/L - - 0.00512 0.00316 0.00055 0.00123

Y mg/L - - < 0.000002 0.000020 0.000003 0.000008

Zn mg/L 0.007 0.40 < 0.002 < 0.002 < 0.002 < 0.002

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FAL) .  

Department of Justice Canada. 2002. Metal and Diamond  Mining Effluent Regulations , Fisheries Act SOR-2002-222. Effective June 2021. 
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Shake Flask Extraction (3:1 L:S ratio, 24 h, filter = 7 micron)

Parameter Unit
CCME 

FAL 
MDMER

GRG-6 

Knelson Tl

GRG-7 

Knelson Tl

GRG-8 

Knelson Tl

Effective 14382-JAN21 14287-JAN21 14287-JAN21

Sample weight g - 01-Jun-2021 250 250 250

Volume D.I. Water mL - - 750 750 750

Final pH no unit - - 8.76 9.03 8.89

pH No unit 6.0-9.5 6.0-9.5 8.21 8.27 7.80

Conductivity µS/cm - - 142 148 159

Alkalinity mg/L as CaCO3 - - 43 46 40

Acidity mg/L as CaCO3 - - < 2 < 2 < 2

Cl mg/L 120 - 2.0 3.0 2.5

F mg/L 0.12 - 0.11 0.28 0.07

NO2 as N mg/L 0.06 - < 0.3 < 0.03 < 0.03

NO3 as N mg/L 13 - < 0.6 < 0.06 < 0.06

NO2+NO3 as N mg/L - - < 0.6 < 0.06 < 0.06

Tot.Reactive P mg/L - - 0.11 0.12 0.10

SO4 mg/L - - 14 17 26

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 0.146 0.159 0.136

As mg/L 0.005 0.10 0.874 0.556 0.466

Ba mg/L - - 0.00160 0.00081 0.0399

Be mg/L - - < 0.000007 < 0.000007 < 0.000007

B mg/L 1.5 - 0.017 0.024 0.020

Bi mg/L - - 0.000078 < 0.000007 0.000007

Ca mg/L - - 12.8 12.2 16.6

Cd mg/L 0.00009 - 0.000004 0.000007 < 0.000003

Co mg/L - - 0.000196 0.000200 0.000312

Cr mg/L - - 0.00139 0.00041 0.00132

Cu mg/L 0.002 0.10 0.0006 0.0012 0.0019

Fe mg/L 0.3 - < 0.007 0.013 0.062

K mg/L - - 5.65 3.62 4.74

Li mg/L - - 0.0477 0.0300 0.0222

Mg mg/L - - 4.05 5.01 4.71

Mn mg/L 0.43 - 0.00089 0.00182 0.00200

Mo mg/L 0.073 - 0.00519 0.00573 0.00763

Na mg/L - - 6.22 8.03 4.96

Ni mg/L 0.03 0.25 0.0027 0.0021 0.0043

P mg/L - - 0.005 < 0.003 0.004

Pb mg/L 0.001 0.08 < 0.00001 < 0.00001 0.00013

Sb mg/L - - 0.0135 0.0093 0.0132

Se mg/L 0.001 - 0.00186 0.00198 0.00117

Si mg/L - - 4.63 4.40 4.19

Sn mg/L - - < 0.00006 < 0.00006 < 0.00006

Sr mg/L - - 0.0188 0.0186 0.0406

Th mg/L - - < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.00014 0.00044 0.00238

Tl mg/L 0.0008 - 0.000019 0.000006 0.000032

U mg/L 0.015 - 0.000155 0.000444 0.000493

V mg/L - - 0.00612 0.00729 0.00301

W mg/L - - 0.00381 0.0110 0.0022

Y mg/L - - < 0.000002 0.000003 0.000009

Zn mg/L 0.007 0.40 < 0.002 < 0.002 0.003
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Shake Flask Extraction (3:1 L:S ratio, 24 h, filter = 7 micron)

Parameter Unit
CCME 

FAL 
MDMER

ENV1 #1-

300-18
F2 Ro TI F3 Ro Tl F4 Ro Tl

Effective 14683-NOV20 14749-NOV20 14683-NOV20 14683-NOV20

Sample weight g - 01-Jun-2021 250 250 250 250

Volume D.I. Water mL - - 750 750 750 750

Final pH no unit - - 8.74 8.89 9.20 9.12

pH No unit 6.0-9.5 6.0-9.5 7.68 7.86 7.91 7.74

Conductivity µS/cm - - 176 118 75 105

Alkalinity mg/L as CaCO3 - - 25 30 30 26

Acidity mg/L as CaCO3 - - < 2 < 2 < 2 < 2

Cl mg/L 120 - 5.4 < 2 1.2 0.7

F mg/L 0.12 - 0.25 0.15 < 0.06 < 0.06

NO2 as N mg/L 0.06 - < 0.03 < 0.3 < 0.03 < 0.03

NO3 as N mg/L 13 - < 0.06 < 0.6 < 0.06 < 0.06

NO2+NO3 as N mg/L - - < 0.06 < 0.6 < 0.06 < 0.06

Tot.Reactive P mg/L - - < 0.03 < 0.03 < 0.03 < 0.03

SO4 mg/L - - 45 21 6.1 15

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 0.108 0.189 0.416 0.345

As mg/L 0.005 0.10 0.0840 0.107 0.188 0.0815

Ba mg/L - - 0.00184 0.00314 0.00101 0.00068

Be mg/L - - < 0.000007 < 0.000007 < 0.000007 < 0.000007

B mg/L 1.5 - 0.014 0.011 0.011 0.009

Bi mg/L - - 0.000035 < 0.000007 0.000019 0.000160

Ca mg/L - - 22.3 14.5 9.10 11.7

Cd mg/L 0.00009 - 0.000006 0.000007 0.000007 0.000008

Co mg/L - - 0.000251 0.000118 0.000320 0.000199

Cr mg/L - - 0.00023 0.00065 0.00182 0.00177

Cu mg/L 0.002 0.10 0.0021 0.0003 0.0027 0.0014

Fe mg/L 0.3 - 0.047 0.013 0.220 0.199

K mg/L - - 1.54 1.82 1.10 0.890

Li mg/L - - 0.0121 0.0136 0.0067 0.0069

Mg mg/L - - 3.00 2.54 1.66 1.40

Mn mg/L 0.43 - 0.00683 0.00172 0.00336 0.00371

Mo mg/L 0.073 - 0.00862 0.0130 0.00298 0.00615

Na mg/L - - 5.67 2.51 2.68 2.16

Ni mg/L 0.03 0.25 0.0011 0.0003 0.0008 0.0008

P mg/L - - 0.004 0.019 0.018 0.009

Pb mg/L 0.001 0.08 0.00002 0.00008 0.00017 0.00003

Sb mg/L - - 0.0022 0.0061 0.0162 0.0053

Se mg/L 0.001 - 0.00066 0.00043 0.00033 0.00085

Si mg/L - - 3.81 2.76 3.65 3.38

Sn mg/L - - < 0.00006 0.00013 < 0.00006 < 0.00006

Sr mg/L - - 0.0321 0.02247 0.0173 0.0155

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.00125 0.00062 0.00976 0.00505

Tl mg/L 0.0008 - 0.000006 0.000025 0.000012 0.000006

U mg/L 0.015 - 0.000298 0.000159 0.000228 0.000102

V mg/L - - 0.00115 0.00272 0.00636 0.00314

W mg/L - - 0.00064 0.01013 0.00246 0.00054

Y mg/L - - 0.000005 0.000002 0.000029 0.000027

Zn mg/L 0.007 0.40 < 0.002 < 0.002 < 0.002 < 0.002
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Shake Flask Extraction (3:1 L:S ratio, 24 h, filter = 7 micron)

Parameter Unit
CCME 

FAL 
MDMER F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl

Effective 14683-NOV20 14382-JAN21 14287-JAN21 14287-JAN21

Sample weight g - 01-Jun-2021 250 250 250 250

Volume D.I. Water mL - - 750 750 750 750

Final pH no unit - - 9.21 8.88 9.12 9.21

pH No unit 6.0-9.5 6.0-9.5 8.00 8.69 7.75 8.03

Conductivity µS/cm - - 78 127 116 88

Alkalinity mg/L as CaCO3 - - 28 55 42 32

Acidity mg/L as CaCO3 - - < 2 < 2 < 2 < 2

Cl mg/L 120 - 0.9 2.0 1.6 1.5

F mg/L 0.12 - < 0.06 0.12 0.31 0.09

NO2 as N mg/L 0.06 - < 0.03 < 0.3 < 0.03 < 0.03

NO3 as N mg/L 13 - < 0.06 < 0.6 < 0.06 0.06

NO2+NO3 as N mg/L - - < 0.06 < 0.6 < 0.06 0.06

Tot.Reactive P mg/L - - < 0.03 0.03 < 0.03 0.03

SO4 mg/L - - 7.9 14 11 8.9

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 0.281 0.173 0.220 0.276

As mg/L 0.005 0.10 0.105 0.143 0.106 0.103

Ba mg/L - - 0.00142 0.00148 0.00071 0.0208

Be mg/L - - < 0.000007 < 0.000007 < 0.000007 < 0.000007

B mg/L 1.5 - 0.013 0.019 0.018 0.030

Bi mg/L - - 0.000073 0.000060 < 0.000007 0.000024

Ca mg/L - - 9.90 10.4 9.73 9.55

Cd mg/L 0.00009 - 0.000010 0.000012 < 0.000003 0.000006

Co mg/L - - 0.000332 0.000074 0.000103 0.000319

Cr mg/L - - 0.00303 0.00082 0.00026 0.00128

Cu mg/L 0.002 0.10 0.0022 0.0004 0.0007 0.0021

Fe mg/L 0.3 - 0.284 0.008 0.014 0.235

K mg/L - - 1.73 6.33 3.41 3.60

Li mg/L - - 0.0139 0.0375 0.0172 0.0105

Mg mg/L - - 1.50 3.87 3.50 2.26

Mn mg/L 0.43 - 0.00423 0.00095 0.00161 0.00321

Mo mg/L 0.073 - 0.00897 0.00713 0.00484 0.00486

Na mg/L - - 2.20 6.48 5.58 2.86

Ni mg/L 0.03 0.25 0.0009 0.0008 0.0011 0.0016

P mg/L - - 0.005 0.052 0.020 0.037

Pb mg/L 0.001 0.08 0.00005 0.00008 < 0.00001 0.00028

Sb mg/L - - 0.0025 0.0058 0.0040 0.0043

Se mg/L 0.001 - 0.00033 0.00069 0.00044 0.00040

Si mg/L - - 4.36 4.58 3.87 3.77

Sn mg/L - - < 0.00006 < 0.00006 < 0.00006 < 0.00006

Sr mg/L - - 0.0168 0.0160 0.0153 0.0220

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.00993 0.00024 0.00052 0.00636

Tl mg/L 0.0008 - 0.000018 0.000016 < 0.000005 0.000016

U mg/L 0.015 - 0.00159 0.000171 0.000412 0.000387

V mg/L - - 0.00370 0.00600 0.00633 0.00403

W mg/L - - 0.00176 0.00649 0.0156 0.00134

Y mg/L - - 0.000037 0.000003 0.000005 0.000025

Zn mg/L 0.007 0.40 < 0.002 < 0.002 < 0.002 < 0.002
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Process Water Analyses

Parameter Unit
CCME 

FAL
MDMER

Effective

Temp on Receipt °C 01-Jun-2021 17.0 --- 17.0 --- 17.0 ---

TSS mg/L - 15.0 < 2 --- 15 --- 3 ---

pH No unit 6.0-9.5 6.0-9.5 7.83 --- 7.88 --- 7.96 ---

Acidity mg/L as CaCO3 - - < 2 --- < 2 --- < 2 ---

Alkalinity mg/L as CaCO3 - - 59 --- 71 --- 80 ---

Conductivity µS/cm - - 335 --- 258 --- 354 ---

Redox Potential mV as EH - - 189 --- 166 --- 139 ---

TDS mg/L - - 189 --- 148 --- 206 ---

Cl mg/L 120 - 23 --- 18 --- 24 ---

F mg/L 0.12 - 0.22 --- 0.11 --- 0.07 ---

NO2 as N mg/L 0.06 - < 0.03 --- < 0.03 --- < 0.03 ---

NO3 as N mg/L 13 - < 0.06 --- < 0.06 --- 0.07 ---

NO2+NO3 as N mg/L - - < 0.06 --- < 0.06 --- 0.07 ---

SO4 mg/L - - 74 --- 29 --- 64 ---

Tot.Reactive P mg/L - - < 0.03 --- 0.06 --- < 0.03 ---

Thiosalts (tot) as S2O3 mg/L - - < 10 --- < 10 --- < 10 ---

NH3+NH4 as N mg/L - - < 0.1 --- < 0.1 --- < 0.1 ---

Metals - - Total Dissolved Total Dissolved Total Dissolved

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 0.490 0.032 2.69 0.074 0.403 0.038

As mg/L 0.005 0.10 0.122 0.116 0.204 0.193 0.0486 0.0465

Ba mg/L - - 0.0128 0.0113 0.00696 0.00197 0.00225 0.00200

Be mg/L - - 0.000021 < 0.000007 0.000023 < 0.000007 0.000008 < 0.000007

B mg/L 1.5 - 0.033 0.030 0.024 0.022 0.025 0.024

Bi mg/L - - 0.000071 < 0.000007 0.000141 < 0.000007 0.000509 0.000017

Ca mg/L - - 41.9 38.3 29.9 28.0 50.7 49.0

Cd mg/L 0.00009 - 0.000025 0.000017 0.000025 0.000016 0.000020 0.000019

Co mg/L - - 0.00167 0.00109 0.00358 0.000533 0.00247 0.00205

Cr mg/L - - 0.00353 0.00032 0.0140 0.00040 0.00283 0.00047

Cu mg/L 0.002 0.10 0.0023 0.0015 0.0280 0.0061 0.0073 0.0050

Fe mg/L 0.3 - 0.486 0.008 2.47 0.016 0.358 0.013

K mg/L - - 4.82 4.72 3.31 3.24 2.19 2.04

Li mg/L - - 0.0618 0.0604 0.0335 0.0299 0.0342 0.0324

Mg mg/L - - 8.31 8.04 7.54 6.58 6.94 6.94

Mn mg/L 0.43 - 0.0257 0.0186 0.0459 0.0112 0.0389 0.0349

Mo mg/L 0.073 - 0.0383 0.0345 0.0184 0.0190 0.0251 0.0251

Na mg/L - - 14.5 14.0 13.4 13.3 14.9 14.8

Ni mg/L 0.03 0.25 0.0154 0.0135 0.0116 0.0046 0.0219 0.0205

P mg/L - - 0.003 < 0.003 0.006 < 0.003 < 0.003 < 0.003

Pb mg/L 0.001 0.08 0.00047 0.00006 0.00077 0.00003 0.00032 0.00006

Sb mg/L - - 0.0097 0.0096 0.157 0.169 0.0217 0.0223

Se mg/L 0.001 - 0.00105 0.00077 0.00061 0.00036 0.00143 0.00134

Si mg/L - - 5.37 4.16 9.77 3.84 4.73 3.94

Sn mg/L - - 0.00037 0.00022 0.00021 0.00011 0.00012 0.00010

Sr mg/L - - 0.0736 0.0686 0.0696 0.0639 0.0736 0.0735

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.0312 0.00027 0.172 0.00080 0.0130 0.00028

Tl mg/L 0.0008 - 0.000008 0.000007 0.000065 0.000042 0.000027 0.000027

U mg/L 0.015 - 0.000566 0.000561 0.000371 0.000352 0.000347 0.000361

V mg/L - - 0.00346 0.00162 0.0116 0.00205 0.00158 0.00068

W mg/L - - 0.0172 0.0150 0.00851 0.00828 0.00124 0.00166

Y mg/L - - 0.000106 0.000005 0.000479 0.000011 0.000058 0.000012

Zn mg/L 0.007 0.40 0.002 < 0.002 0.006 0.002 0.002 0.002
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Process Water Analyses

Parameter Unit
CCME 

FAL
MDMER

Effective

Temp on Receipt °C 01-Jun-2021 17.0 --- 17.0 --- 17.0 ---

TSS mg/L - 15.0 2 --- 4 --- 3 ---

pH No unit 6.0-9.5 6.0-9.5 7.85 --- 8.02 --- 8.09 ---

Acidity mg/L as CaCO3 - - < 2 --- < 2 --- < 2 ---

Alkalinity mg/L as CaCO3 - - 70 --- 74 --- 77 ---

Conductivity µS/cm - - 281 --- 282 --- 287 ---

Redox Potential mV as EH - - 145 --- 150 --- 100 ---

TDS mg/L - - 154 --- 134 --- 177 ---

Cl mg/L 120 - 20 --- 28 --- 30 ---

F mg/L 0.12 - 0.07 --- 0.14 --- 0.33 ---

NO2 as N mg/L 0.06 - < 0.03 --- < 0.03 --- < 0.03 ---

NO3 as N mg/L 13 - < 0.06 --- 0.40 --- < 0.06 ---

NO2+NO3 as N mg/L - - < 0.06 --- 0.40 --- <0.06 ---

SO4 mg/L - - 40 --- 23 --- 21 ---

Tot.Reactive P mg/L - - < 0.03 --- < 0.03 --- < 0.03 ---

Thiosalts (tot) as S2O3 mg/L - - < 10 --- < 10 --- < 10 ---

NH3+NH4 as N mg/L - - < 0.1 --- < 0.1 --- < 0.1 ---

Metals - - Total Dissolved Total Dissolved Total Dissolved

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 2.11 0.045 0.319 0.056 0.690 0.068

As mg/L 0.005 0.10 0.129 0.112 0.0600 0.0595 0.0520 0.0493

Ba mg/L - - 0.00631 0.00256 0.00468 0.00401 0.00222 0.0014

Be mg/L - - 0.000074 < 0.000007 < 0.000007 < 0.000007 0.000012 < 0.000007

B mg/L 1.5 - 0.032 0.030 0.026 0.024 0.037 0.033

Bi mg/L - - 0.000385 < 0.000007 0.000028 < 0.000007 0.000028 < 0.000007

Ca mg/L - - 35.7 33.4 22.2 21.9 21.7 20.5

Cd mg/L 0.00009 - 0.000029 0.000015 0.000012 0.000010 0.000020 0.000008

Co mg/L - - 0.00263 0.000627 0.000441 0.000316 0.000671 0.000247

Cr mg/L - - 0.0157 0.00070 0.00240 0.00038 0.00248 0.00039

Cu mg/L 0.002 0.10 0.0080 0.0026 0.0025 0.0013 0.0038 0.0008

Fe mg/L 0.3 - 2.13 0.030 0.196 < 0.007 0.623 < 0.007

K mg/L - - 4.56 4.44 8.71 8.75 6.08 5.82

Li mg/L - - 0.0546 0.0538 0.0546 0.0538 0.0362 0.0339

Mg mg/L - - 6.03 5.56 8.23 7.95 9.84 9.72

Mn mg/L 0.43 - 0.0423 0.0149 0.0105 0.00668 0.0190 0.00962

Mo mg/L 0.073 - 0.0294 0.0289 0.0125 0.0123 0.0113 0.0115

Na mg/L - - 13.7 13.3 18.9 18.5 21.7 21.4

Ni mg/L 0.03 0.25 0.0143 0.0086 0.0102 0.0072 0.0063 0.0044

P mg/L - - 0.008 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003

Pb mg/L 0.001 0.08 0.00042 0.00003 0.00030 0.00004 0.00036 0.00010

Sb mg/L - - 0.0082 0.0083 0.0033 0.0033 0.0053 0.0051

Se mg/L 0.001 - 0.00059 0.00045 0.00066 0.00058 0.00090 0.00103

Si mg/L - - 8.36 4.17 3.09 2.57 4.77 3.12

Sn mg/L - - 0.00036 0.00011 0.00021 0.00009 0.00017 0.00008

Sr mg/L - - 0.0764 0.0701 0.0473 0.0464 0.0422 0.0401

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.112 0.00089 0.0124 0.00018 0.0300 0.00023

Tl mg/L 0.0008 - 0.000034 0.000013 0.000013 0.000011 < 0.000005 < 0.000005

U mg/L 0.015 - 0.00277 0.00263 0.000046 0.000070 0.000315 0.000303

V mg/L - - 0.00799 0.00108 0.00129 0.00050 0.00336 0.00102

W mg/L - - 0.00441 0.00395 0.00252 0.00242 0.0208 0.0190

Y mg/L - - 0.000441 0.000006 0.000046 0.000005 0.000128 0.000005

Zn mg/L 0.007 0.40 0.007 0.003 0.002 0.002 0.003 0.003
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Process Water Analyses

Parameter Unit
CCME 

FAL
MDMER

Effective

Temp on Receipt °C 01-Jun-2021 17.0 --- 17.0 ---

TSS mg/L - 15.0 16 --- 11 ---

pH No unit 6.0-9.5 6.0-9.5 8.05 --- 8.00 ---

Acidity mg/L as CaCO3 - - < 2 --- < 2 ---

Alkalinity mg/L as CaCO3 - - 74 --- 73 ---

Conductivity µS/cm - - 286 --- 296 ---

Redox Potential mV as EH - - 176 --- 186 ---

TDS mg/L - - 154 --- 169 ---

Cl mg/L 120 - 27 --- 25 ---

F mg/L 0.12 - 0.13 --- 0.16 ---

NO2 as N mg/L 0.06 - < 0.03 --- < 0.03 ---

NO3 as N mg/L 13 - < 0.06 --- 0.12 ---

NO2+NO3 as N mg/L - - <0.06 --- 0.12 ---

SO4 mg/L - - 25 --- 40 ---

Tot.Reactive P mg/L - - 0.04 --- 0.04 ---

Thiosalts (tot) as S2O3 mg/L - - < 10 --- < 10 ---

NH3+NH4 as N mg/L - - < 0.1 --- < 0.1 ---

Metals - - Total Dissolved Total Dissolved

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 1.29 0.045 1.28 0.053

As mg/L 0.005 0.10 0.0328 0.0268 0.0919 0.0848

Ba mg/L - - 0.0796 0.0679 0.0170 0.0132

Be mg/L - - 0.000035 < 0.000007 0.000030 < 0.000007

B mg/L 1.5 - 0.035 0.032 0.030 0.028

Bi mg/L - - 0.000144 < 0.000007 0.000228 < 0.000007

Ca mg/L - - 27.0 24.5 31.3 29.9

Cd mg/L 0.00009 - 0.000023 0.000007 0.000027 0.000018

Co mg/L - - 0.00104 0.000241 0.00189 0.000721

Cr mg/L - - 0.00664 0.00031 0.00746 0.00050

Cu mg/L 0.002 0.10 0.0045 0.0013 0.0179 0.0109

Fe mg/L 0.3 - 1.34 < 0.007 1.28 0.013

K mg/L - - 7.42 6.89 5.16 5.23

Li mg/L - - 0.0329 0.0311 0.0430 0.0427

Mg mg/L - - 8.10 7.30 7.88 7.43

Mn mg/L 0.43 - 0.0340 0.0149 0.0334 0.0156

Mo mg/L 0.073 - 0.0185 0.0175 0.0214 0.0212

Na mg/L - - 18.4 17.8 16.3 16.1

Ni mg/L 0.03 0.25 0.0094 0.0066 0.0158 0.0135

P mg/L - - 0.009 < 0.003 0.010 < 0.003

Pb mg/L 0.001 0.08 0.00147 0.00012 0.00104 0.00010

Sb mg/L - - 0.0060 0.0058 0.0326 0.0327

Se mg/L 0.001 - 0.00071 0.00067 0.00071 0.00066

Si mg/L - - 5.79 2.83 6.50 3.52

Sn mg/L - - 0.00025 0.00009 0.00028 0.00009

Sr mg/L - - 0.0808 0.0745 0.0647 0.0630

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.0624 0.00027 0.0715 0.00058

Tl mg/L 0.0008 - 0.000026 0.000013 0.000030 0.000016

U mg/L 0.015 - 0.000525 0.000460 0.000726 0.000666

V mg/L - - 0.00429 0.00040 0.00549 0.00104

W mg/L - - 0.00262 0.00293 0.00835 0.00773

Y mg/L - - 0.000244 0.000009 0.000253 0.000007

Zn mg/L 0.007 0.40 0.005 0.004 0.013 0.009
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Department of Justice Canada. 2002. Metal and Diamond  Mining Effluent Regulations , Fisheries Act SOR-2002-222. Effective June 2021. 
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Process Water Analyses

Parameter Unit
CCME 

FAL
MDMER

Effective

Temp on Receipt °C 01-Jun-2021 17.0 --- 17.0 --- 17.0 ---

TSS mg/L - 15.0 < 2 --- 3 --- 5 ---

pH No unit 6.0-9.5 6.0-9.5 7.98 --- 8.06 --- 8.08 ---

Acidity mg/L as CaCO3 - - < 2 --- < 2 --- < 2 ---

Alkalinity mg/L as CaCO3 - - 82 --- 96 --- 106 ---

Conductivity µS/cm - - 349 --- 306 --- 351 ---

Redox Potential mV as EH - - 184 --- 117 --- 127 ---

TDS mg/L - - 197 --- 171 --- 200 ---

Cl mg/L 120 - 22 --- 18 --- 19 ---

F mg/L 0.12 - 0.23 --- 0.10 --- 0.09 ---

NO2 as N mg/L 0.06 - < 0.03 --- < 0.03 --- < 0.03 ---

NO3 as N mg/L 13 - < 0.06 --- < 0.06 --- 0.57 ---

NO2+NO3 as N mg/L - - < 0.06 --- < 0.06 --- 0.57 ---

SO4 mg/L - - 61 --- 36 --- 47 ---

Tot.Reactive P mg/L - - < 0.03 --- 0.04 --- < 0.03 ---

Thiosalts (tot) as S2O3 mg/L - - < 10 --- < 10 --- < 10 ---

NH3+NH4 as N mg/L - - < 0.1 --- < 0.1 --- < 0.1 ---

Metals - - Total Dissolved Total Dissolved Total Dissolved

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 0.201 0.035 0.567 0.063 0.170 0.040

As mg/L 0.005 0.10 0.0819 0.0826 0.0837 0.0793 0.0313 0.0297

Ba mg/L - - 0.0135 0.0130 0.00380 0.00292 0.00289 0.00264

Be mg/L - - 0.000009 < 0.000007 < 0.000007 < 0.000007 < 0.000007 < 0.000007

B mg/L 1.5 - 0.034 0.032 0.021 0.018 0.021 0.019

Bi mg/L - - 0.000027 < 0.000007 0.000012 < 0.000007 0.000058 < 0.000007

Ca mg/L - - 40.8 39.9 36.1 33.9 50.3 47.5

Cd mg/L 0.00009 - 0.000014 0.000025 0.000012 0.000003 0.000017 0.000014

Co mg/L - - 0.000692 0.000509 0.000777 0.000297 0.000506 0.000309

Cr mg/L - - 0.00172 0.00041 0.00360 0.00075 0.00157 0.00065

Cu mg/L 0.002 0.10 0.0004 0.0010 0.0012 0.0014 0.0004 0.0008

Fe mg/L 0.3 - 0.190 0.009 0.500 0.019 0.142 0.009

K mg/L - - 7.20 7.08 4.32 4.10 4.70 4.53

Li mg/L - - 0.0608 0.0612 0.0242 0.0220 0.0240 0.0231

Mg mg/L - - 8.91 9.17 7.51 7.29 6.91 6.61

Mn mg/L 0.43 - 0.0222 0.0196 0.0177 0.0106 0.00624 0.00314

Mo mg/L 0.073 - 0.0343 0.0338 0.00884 0.009 0.018 0.0173

Na mg/L - - 15.1 15.3 18.3 17.8 17.3 17.1

Ni mg/L 0.03 0.25 0.0064 0.0066 0.0032 0.0023 0.0054 0.0051

P mg/L - - 0.382 0.260 0.381 0.283 0.509 0.351

Pb mg/L 0.001 0.08 0.00024 0.00015 0.00035 0.00009 0.00022 0.00004

Sb mg/L - - 0.0060 0.0061 0.0312 0.0308 0.0121 0.0118

Se mg/L 0.001 - 0.00063 0.00053 0.00032 0.00025 0.00068 0.00059

Si mg/L - - 5.08 4.69 5.71 4.33 5.04 4.60

Sn mg/L - - 0.00025 0.00020 0.00014 0.00008 0.00014 0.00011

Sr mg/L - - 0.0759 0.0758 0.084 0.080 0.0772 0.0737

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.00994 0.00095 0.0295 0.00090 0.00507 0.00042

Tl mg/L 0.0008 - 0.000042 0.000036 0.000050 0.000044 0.000041 0.000039

U mg/L 0.015 - 0.000907 0.000875 0.000692 0.000651 0.000430 0.000419

V mg/L - - 0.00181 0.00116 0.00377 0.00198 0.00114 0.00068

W mg/L - - 0.0212 0.0200 0.00586 0.00601 0.00145 0.00162

Y mg/L - - 0.000038 0.000010 0.000089 0.000010 0.000023 0.000004

Zn mg/L 0.007 0.40 < 0.002 0.003 < 0.002 < 0.002 < 0.002 < 0.002

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FAL) .  

Department of Justice Canada. 2002. Metal and Diamond  Mining Effluent Regulations , Fisheries Act SOR-2002-222. Effective June 2021. 
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Process Water Analyses

Parameter Unit
CCME 

FAL
MDMER

Effective

Temp on Receipt °C 01-Jun-2021 17.0 --- 17.0 --- 17.0 ---

TSS mg/L - 15.0 3 --- 2 --- < 2 ---

pH No unit 6.0-9.5 6.0-9.5 8.05 --- 8.15 --- 7.96 ---

Acidity mg/L as CaCO3 - - < 2 --- < 2 --- < 2 ---

Alkalinity mg/L as CaCO3 - - 95 --- 89 --- 99 ---

Conductivity µS/cm - - 311 --- 319 --- 332 ---

Redox Potential mV as EH - - 142 --- 110 --- 112 ---

TDS mg/L - - 163 --- 174 --- 191 ---

Cl mg/L 120 - 17 --- 27 --- 22 ---

F mg/L 0.12 - 0.06 --- 0.18 --- 0.45 ---

NO2 as N mg/L 0.06 - < 0.03 --- < 0.03 --- < 0.03 ---

NO3 as N mg/L 13 - < 0.06 --- 0.25 --- < 0.06 ---

NO2+NO3 as N mg/L - - <0.06 --- 0.25 --- < 0.06 ---

SO4 mg/L - - 37 --- 29 --- 37 ---

Tot.Reactive P mg/L - - < 0.03 --- < 0.03 --- < 0.03 ---

Thiosalts (tot) as S2O3 mg/L - - < 10 --- < 10 --- < 10 ---

NH3+NH4 as N mg/L - - < 0.1 --- < 0.1 --- < 0.1 ---

Metals - - Total Dissolved Total Dissolved Total Dissolved

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 0.573 0.043 0.256 0.070 0.379 0.068

As mg/L 0.005 0.10 0.108 0.104 0.0144 0.0140 0.0152 0.0149

Ba mg/L - - 0.00488 0.00370 0.00610 0.00557 0.00291 0.00250

Be mg/L - - 0.000022 < 0.000007 < 0.000007 < 0.000007 < 0.000007 < 0.000007

B mg/L 1.5 - 0.025 0.023 0.032 0.030 0.036 0.037

Bi mg/L - - 0.000079 < 0.000007 < 0.000007 < 0.000007 0.000009 < 0.000007

Ca mg/L - - 40.2 38.8 23.8 22.7 28.8 28.8

Cd mg/L 0.00009 - 0.000022 0.000012 0.000043 0.000025 0.000092 0.000101

Co mg/L - - 0.001003 0.000481 0.000329 0.000258 0.00111 0.000866

Cr mg/L - - 0.00586 0.00063 0.00128 0.00034 0.00134 0.00028

Cu mg/L 0.002 0.10 0.0008 0.0006 0.0004 0.0005 0.0006 < 0.0002

Fe mg/L 0.3 - 0.677 0.021 0.182 0.007 0.378 0.014

K mg/L - - 6.41 6.37 13.1 12.5 7.44 7.54

Li mg/L - - 0.0380 0.0369 0.0648 0.0643 0.0271 0.0269

Mg mg/L - - 6.74 6.51 9.95 9.72 10.6 10.6

Mn mg/L 0.43 - 0.0312 0.0231 0.0138 0.0106 0.0294 0.0244

Mo mg/L 0.073 - 0.0189 0.0181 0.014 0.0142 0.00969 0.00943

Na mg/L - - 14.5 14.1 21.4 20.7 21.0 21.1

Ni mg/L 0.03 0.25 0.0062 0.0050 0.0034 0.0033 0.0075 0.0041

P mg/L - - 0.396 0.338 0.562 0.431 0.481 0.519

Pb mg/L 0.001 0.08 0.00028 0.00006 0.00061 0.00037 0.00080 0.00050

Sb mg/L - - 0.0046 0.0046 0.0032 0.0031 0.0031 0.0031

Se mg/L 0.001 - 0.00036 0.00029 0.00045 0.00038 0.00047 0.00044

Si mg/L - - 6.27 5.03 3.48 2.99 3.95 3.24

Sn mg/L - - 0.00013 0.00007 0.00022 0.00013 0.00015 0.00009

Sr mg/L - - 0.0821 0.0801 0.0537 0.0509 0.0577 0.0577

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.0297 0.00085 0.0107 0.00030 0.0149 0.00050

Tl mg/L 0.0008 - 0.000067 0.000060 0.000018 0.000015 0.000006 < 0.000005

U mg/L 0.015 - 0.00472 0.00468 0.000111 0.000153 0.000385 0.000362

V mg/L - - 0.00279 0.00090 0.00122 0.00057 0.00190 0.00069

W mg/L - - 0.00373 0.00350 0.00419 0.00424 0.0170 0.0152

Y mg/L - - 0.000112 0.000006 0.000039 0.000007 0.000076 0.000013

Zn mg/L 0.007 0.40 0.004 < 0.002 0.003 0.003 0.005 0.005

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FAL) .  

Department of Justice Canada. 2002. Metal and Diamond  Mining Effluent Regulations , Fisheries Act SOR-2002-222. Effective June 2021. 
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Process Water Analyses

Parameter Unit
CCME 

FAL
MDMER

Effective

Temp on Receipt °C 01-Jun-2021 17.0 --- 17.0 ---

TSS mg/L - 15.0 2 --- 5 ---

pH No unit 6.0-9.5 6.0-9.5 7.89 --- 7.96 ---

Acidity mg/L as CaCO3 - - < 2 --- < 2 ---

Alkalinity mg/L as CaCO3 - - 111 --- 100 ---

Conductivity µS/cm - - 336 --- 332 ---

Redox Potential mV as EH - - 122 --- 125 ---

TDS mg/L - - 191 --- 177 ---

Cl mg/L 120 - 25 --- 22 ---

F mg/L 0.12 - 0.28 --- 0.19 ---

NO2 as N mg/L 0.06 - < 0.03 --- < 0.03 ---

NO3 as N mg/L 13 - < 0.06 --- < 0.06 ---

NO2+NO3 as N mg/L - - < 0.06 --- < 0.06 ---

SO4 mg/L - - 32 --- 41 ---

Tot.Reactive P mg/L - - 0.03 --- < 0.03 ---

Thiosalts (tot) as S2O3 mg/L - - < 10 --- < 10 ---

NH3+NH4 as N mg/L - - < 0.1 --- < 0.1 ---

Metals - - Total Dissolved Total Dissolved

Hg mg/L 0.000026 - < 0.00001 < 0.00001 < 0.00001 < 0.00001

Ag mg/L 0.00025 - < 0.00005 < 0.00005 < 0.00005 < 0.00005

Al mg/L 0.1@pH>6. - 0.408 0.044 0.416 0.052

As mg/L 0.005 0.10 0.0126 0.0110 0.0519 0.0505

Ba mg/L - - 0.0734 0.0694 0.0149 0.0135

Be mg/L - - 0.000009 < 0.000007 0.000009 < 0.000007

B mg/L 1.5 - 0.037 0.035 0.029 0.028

Bi mg/L - - 0.000038 < 0.000007 0.000039 < 0.000007

Ca mg/L - - 32.9 31.3 35.2 34.1

Cd mg/L 0.00009 - 0.000057 0.000040 0.000028 0.000028

Co mg/L - - 0.000941 0.000701 0.000806 0.000489

Cr mg/L - - 0.00248 0.00025 0.00315 0.00052

Cu mg/L 0.002 0.10 0.0006 < 0.0002 0.0008 < 0.0002

Fe mg/L 0.3 - 0.492 0.018 0.426 0.015

K mg/L - - 11.1 10.5 7.37 7.35

Li mg/L - - 0.0355 0.0345 0.0392 0.0389

Mg mg/L - - 9.46 9.13 8.48 8.32

Mn mg/L 0.43 - 0.0376 0.0301 0.0236 0.0172

Mo mg/L 0.073 - 0.0182 0.0166 0.0174 0.0166

Na mg/L - - 19.5 19.1 17.8 17.5

Ni mg/L 0.03 0.25 0.0059 0.0047 0.0054 0.0045

P mg/L - - 0.436 0.438 0.419 0.436

Pb mg/L 0.001 0.08 0.00111 0.00055 0.00105 0.00023

Sb mg/L - - 0.0041 0.0039 0.0090 0.0093

Se mg/L 0.001 - 0.00047 0.00036 0.00044 0.00035

Si mg/L - - 4.37 3.32 4.93 4.05

Sn mg/L - - 0.00015 0.00008 0.00014 0.00011

Sr mg/L - - 0.0900 0.0853 0.0732 0.0722

Th mg/L - - < 0.0001 < 0.0001 < 0.0001 < 0.0001

Ti mg/L - - 0.0185 0.00077 0.0192 0.00072

Tl mg/L 0.0008 - 0.000041 0.000037 0.000034 0.000030

U mg/L 0.015 - 0.000760 0.000729 0.00124 0.00118

V mg/L - - 0.00152 0.00030 0.00211 0.00090

W mg/L - - 0.00279 0.00315 0.00809 0.00752

Y mg/L - - 0.000092 0.000017 0.000085 0.000008

Zn mg/L 0.007 0.40 0.006 0.006 0.005 0.004

Canadian Council of Ministers of the Environment (CCME), Water Quality Guidelines for the Protection of Freshwater Aquatic Life (FAL) .  

Department of Justice Canada. 2002. Metal and Diamond  Mining Effluent Regulations , Fisheries Act SOR-2002-222. Effective June 2021. 
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Modified Acid Base Accounting

Parameter Unit
GRG-2 

Knelson TI

GRG-3 

Knelson Tl

GRG-4 

Knelson Tl

GRG-5 

Knelson Tl

GRG-6 

Knelson Tl

GRG-7 

Knelson Tl

GRG-8 

Knelson Tl
LIMS 14761-NOV20 14761-NOV20 14761-NOV20 14761-NOV20 14386-JAN21 14299-JAN21 14299-JAN21

Paste pH no unit 8.51 8.77 8.14 8.51 9.29 8.74 8.70

Fizz Rate no unit 2 2 2 2 2 2 2

Sample weight g 2.00 2.04 1.99 2.01 1.99 1.99 2.03

HCl added mL 30.00 20.00 20.00 20.00 24.20 20.00 20.00

HCl Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10

NaOH Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Vol NaOH to pH=8.3 mL 12.75 15.29 13.97 11.49 13.99 11.54 13.64

Final pH no unit 1.50 1.24 1.36 1.36 1.67 1.66 1.38

NP t CaCO3/1000 t 43.1 11.6 15.1 21.2 25.7 21.3 15.7

AP t CaCO3/1000 t 5.94 1.25 3.12 6.56 5.31 2.19 2.81

Net NP t CaCO3/1000 t 37.2 10.4 12.0 14.6 20.4 19.1 12.9

NP/AP ratio 7.26 9.28 4.83 3.23 4.84 9.74 5.58

S % 0.346 0.077 0.204 0.521 0.221 0.124 0.159

Acid Leachable SO4-S % 0.16 < 0.04 0.10 0.31 0.05 0.05 0.07

Sulphide % 0.19 0.04 0.10 0.21 0.17 0.07 0.09

C % 0.447 0.116 0.149 0.222 0.193 0.197 0.135

CO3 % 3.02 0.420 0.580 0.909 0.674 0.550 0.330

CO3 NP (calc'd) t CaCO3/1000 t 50.1 7.0 9.6 15.1 11.2 9.1 5.5

CO3 Net NP (calc'd) t CaCO3/1000 t 44.2 5.72 6.51 8.53 5.88 6.94 2.67

CO3 NP/AP (calc'd) ratio 8.44 5.58 3.09 2.30 2.11 4.17 1.95

NP attributed to CO3 % 116 60 64 71 44 43 35

Net Acid Generation

Parameter Unit
GRG-2 

Knelson TI

GRG-3 

Knelson Tl

GRG-4 

Knelson Tl

GRG-5 

Knelson Tl

GRG-6 

Knelson Tl

GRG-7 

Knelson Tl

GRG-8 

Knelson Tl
14762-NOV20 14762-NOV20 14762-NOV20 14762-NOV20 14387-JAN21 14300-JAN21 14300-JAN21

Sample weight g 1.49 1.52 1.49 1.51 1.49 1.50 1.51

Vol H2O2 mL 150 150 150 150 150 150 150

Final pH no unit 10.74 10.33 10.03 10.05 10.33 10.45 9.85

NaOH Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Vol NaOH to pH 4.5 mL 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vol NaOH to pH 7.0 mL 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NAG (pH 4.5) kg H2SO4/tonne 0.0 0.0 0.0 0.0 0.0 0.0 0.0

NAG (pH 7.0) kg H2SO4/tonne 0.0 0.0 0.0 0.0 0.0 0.0 0.0

SGS Minerals Services Mod ABA + NAG
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Environmental Characterization of Tailing Samples

Nalunaq Project

AEX Gold

SGS Reference No.: 17909-04

Modified Acid Base Accounting

Parameter Unit
ENV1 #1-

300-18
F2 Ro TI F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl

LIMS 14761-NOV20 14761-NOV20 14761-NOV20 14761-NOV20 14761-NOV20 14386-JAN21 14299-JAN21 14299-JAN21

Paste pH no unit 8.26 8.85 8.88 8.74 8.85 9.45 9.06 8.99

Fizz Rate no unit 3 3 2 2 3 2 2 2

Sample weight g 2.02 2.02 1.98 2.01 2.01 2.05 2.01 1.98

HCl added mL 25.60 20.00 20.00 20.00 20.00 20.00 20.00 20.00

HCl Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

NaOH Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Vol NaOH to pH=8.3 mL 10.85 10.28 15.31 14.16 12.44 10.82 13.09 15.08

Final pH no unit 1.50 1.50 1.13 1.21 1.22 1.90 1.47 1.20

NP t CaCO3/1000 t 36.5 24.1 11.8 14.5 18.8 22.4 17.2 12.4

AP t CaCO3/1000 t 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25

Net NP t CaCO3/1000 t 35.2 22.8 10.6 13.2 17.6 21.2 16.0 11.2

NP/AP ratio 29.2 19.3 9.44 11.6 15.0 17.9 13.8 9.92

S % 0.048 0.023 0.009 0.014 0.020 0.019 0.014 0.012

Acid Leachable SO4-S % < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 <0.04 <0.04

Sulphide % < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04 < 0.04

C % 0.408 0.436 0.116 0.133 0.190 0.162 0.149 0.092

CO3 % 1.82 2.00 0.440 0.590 0.804 0.550 0.420 0.295

CO3 NP (calc'd) t CaCO3/1000 t 30.2 33.2 7.3 9.8 13.3 9.1 7.0 4.9

CO3 Net NP (calc'd) t CaCO3/1000 t 29.0 32.0 6.05 8.54 12.1 7.9 5.7 3.6

CO3 NP/AP (calc'd) ratio 24.2 26.6 5.84 7.84 10.7 7.3 5.6 3.9

NP attributed to CO3 % 83 138 62 68 71 41 41 39

Net Acid Generation

Parameter Unit
ENV1 #1-

300-18
F2 Ro TI F3 Ro Tl F4 Ro Tl F5 Ro Tl F6 Ro Tl F7 Ro Tl F8 Ro Tl

14762-NOV20 14762-NOV20 14762-NOV20 14762-NOV20 14762-NOV20 14387-JAN21 14300-JAN21 14300-JAN21

Sample weight g 1.51 1.51 1.49 1.51 1.54 1.51 1.51 1.50

Vol H2O2 mL 150 150 150 150 150 150 150 150

Final pH no unit 11.06 11.11 9.90 9.64 10.13 9.42 8.77 7.97

NaOH Normality 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Vol NaOH to pH 4.5 mL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Vol NaOH to pH 7.0 mL 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NAG (pH 4.5) kg H2SO4/tonne 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

NAG (pH 7.0) kg H2SO4/tonne 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

SGS Minerals Services Mod ABA + NAG
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Appendix C – Analytical Certificates of Analysis 



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 18-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14759-NOV20
 Reference: No. 17909-04-03
 

 Copy: # 1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 9:

ENV1 #1 -
300-18

10:
GRG-2

Knelson TI

11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Sample Date & Time N/A N/A N/A N/A N/A N/A N/A N/A N/A
SiO2 [%] 58.0 48.9 56.5 54.8 55.6 50.2 58.0 55.9 56.6
Al2O3 [%] 11.2 12.9 11.9 12.2 10.8 12.9 12.0 12.6 11.1
Fe2O3 [%] 7.72 9.44 9.43 10.1 10.6 9.07 9.05 9.17 9.41
MgO [%] 4.75 5.71 7.12 6.30 5.31 5.96 7.07 5.97 5.36
CaO [%] 12.8 16.3 9.61 12.7 13.3 16.1 9.64 12.7 13.3
Na2O [%] 1.61 1.74 1.59 1.54 1.81 1.72 1.64 1.59 1.85
K2O [%] 0.48 0.51 0.43 0.18 0.44 0.46 0.42 0.17 0.46
TiO2 [%] 0.72 0.84 0.79 0.80 0.79 0.85 0.77 0.74 0.78
P2O5 [%] 0.07 0.08 0.06 0.06 0.06 0.07 0.06 0.06 0.06
MnO [%] 0.14 0.16 0.15 0.16 0.17 0.18 0.15 0.15 0.18
Cr2O3 [%] 0.05 0.06 0.08 0.07 0.08 0.05 0.06 0.05 0.06
V2O5 [%] 0.04 0.04 0.03 0.05 0.05 0.06 0.03 0.05 0.05
LOI [%] 2.61 2.66 1.97 0.87 0.64 2.52 1.28 1.07 1.02
Sum [%] 100.1 99.3 99.7 99.9 99.6 100.1 100.2 100.1 100.2

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 28-January-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14297-JAN21
 Reference: 17909-04-05
 

 Copy: # 1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 9:

GRG-7
Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

13:
Lithium Blank

XRF

14:
OREAS 30a

XRF

Sample Date & Time N/A N/A N/A N/A
SiO2 [%] 53.2 61.2 54.1 61.1 < 0.01 47.2
Al2O3 [%] 12.3 9.52 12.5 9.85 < 0.01 15.1
Fe2O3 [%] 10.1 8.46 9.73 8.12 < 0.01 11.8
MgO [%] 6.63 6.73 6.62 6.95 < 0.01 7.95
CaO [%] 12.0 9.76 12.3 10.2 < 0.01 8.28
Na2O [%] 2.00 1.39 2.01 1.42 < 0.01 3.17
K2O [%] 0.35 0.41 0.33 0.40 < 0.01 2.03
TiO2 [%] 0.75 0.59 0.77 0.61 < 0.01 2.12
P2O5 [%] 0.07 0.15 0.07 0.13 < 0.01 0.60
MnO [%] 0.16 0.15 0.16 0.14 < 0.01 0.16
Cr2O3 [%] 0.04 0.05 0.03 0.05 < 0.01 0.04
V2O5 [%] 0.05 0.03 0.05 0.04 < 0.01 0.03
LOI [%] 1.82 1.31 1.31 0.88 100.0 1.75
Sum [%] 99.5 99.8 100.0 99.9 100.0 100.3

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 29-January-2021
 

 Date Rec. : 20 January 2021
 LR Report: CA14384-JAN21
 Reference: 17909-04-07
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 9:

GRG-6
Knelson Tl

10:
F6 Ro Tl

Sample Date & Time N/A N/A
SiO2 [%] 51.6 52.3
Al2O3 [%] 12.4 12.4
Fe2O3 [%] 10.3 9.95
MgO [%] 7.25 7.32
CaO [%] 12.9 13.0
Na2O [%] 1.81 1.79
K2O [%] 0.54 0.51
TiO2 [%] 0.79 0.80
P2O5 [%] 0.11 0.11
MnO [%] 0.17 0.18
Cr2O3 [%] 0.06 0.06
V2O5 [%] 0.05 0.04
LOI [%] 1.69 1.49
Sum [%] 99.7 100.0
Weight [g] 260 217

  
  
 

    
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS
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 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 10-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14760-NOV20
 Reference: No. 17909-04-03
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery RPD

8:
QC - Spike Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

Sample Date & Time N/A N/A N/A N/A N/A
Hg [ug/g] 09-Dec-20 08:00 09-Dec-20 09:57 < 0.05 122% < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Ag [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.01 102% ND < 1 < 1 < 1 < 1 < 1
Al [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 3 104% 2% 54000 62000 58000 60000 51000
As [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.5 102% 15% 80 290 260 150 460
B [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 1 94% ND < 1 < 1 < 1 < 1 < 1
Ba [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.01 107% 3% 110 99 68 29 82
Be [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.02 99% 8% 2.24 3.51 0.62 1.31 2.01
Bi [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.09 96% 13% 3.16 1.71 0.48 8.99 1.68
Ca [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 3 105% 1% 84000 100000 64000 84000 85000
Cd [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.02 105% ND 0.19 0.31 0.17 0.24 0.36
Co [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.01 101% ND 19 38 39 41 31
Cr [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.5 103% 5% 210 310 360 300 330
Cu [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.1 103% 6% 36 140 120 150 170
Fe [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 3 105% 3% 51000 65000 63000 68000 70000
K [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 3 106% 0% 3800 3600 3200 1300 3300
Li [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 2 104% 6% 60 79 63 50 49
Mg [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 3 107% 3% 26000 33000 41000 35000 29000
Mn [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.1 103% 2% 1000 1400 1200 1300 1400
Mo [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.1 102% 1% 3.5 6.4 8.1 7.7 10

Project : CA20M-00000-110-17909-04
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.

111



Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery RPD

8:
QC - Spike Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

Na [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 3 105% 2% 11000 11000 11000 10000 12000
Ni [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.1 101% 7% 88 150 160 150 130
P [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 3 103% 2% 260 240 190 200 190
Pb [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.05 105% 3% 3.0 4.6 1.3 1.4 1.2
Sb [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.8 103% ND 2.0 3.2 6.2 3.5 2.2
Se [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.7 104% ND < 0.7 < 0.7 < 0.7 < 0.7 0.8
Sn [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 6 105% ND 8.7 12 < 6 8.1 8.3
Sr [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.02 103% 1% 130 140 130 110 140
Ti [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.1 99% 3% 3700 4400 4100 4100 4000
Th [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.01 100% 19% 2.5 1.2 0.47 0.38 0.36
Tl [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.02 108% 5% 0.50 0.60 0.42 0.22 0.83
U [µg/g] 04-Dec-20 15:19 07-Dec-20 13:09 < 0.002 107% 6% 0.61 0.78 0.12 0.16 0.48
V [µg/g] 04-Dec-20 15:19 07-Dec-20 13:10 < 1 103% 3% 220 280 270 270 250
W [µg/g] 04-Dec-20 15:19 07-Dec-20 13:10 < 0.04 108% 14% 8.5 57 3.7 1.6 13
Y [µg/g] 04-Dec-20 15:19 07-Dec-20 13:10 < 0.004 104% 5% 13 16 14 15 16
Zn [µg/g] 04-Dec-20 15:19 07-Dec-20 13:10 < 0.7 98% 0% 67 94 71 79 84

Analysis 14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Sample Date & Time N/A N/A N/A N/A
Hg [ug/g] < 0.05 < 0.05 < 0.05 < 0.05
Ag [µg/g] < 1 < 1 < 1 < 1
Al [µg/g] 63000 59000 61000 52000
As [µg/g] 71 39 18 98
B [µg/g] < 1 < 1 < 1 < 1
Ba [µg/g] 96 73 31 85
Be [µg/g] 3.43 0.62 1.35 2.16
Bi [µg/g] 0.89 0.30 3.00 1.17
Ca [µg/g] 110000 63000 82000 86000
Cd [µg/g] 0.23 0.16 0.22 0.29
Co [µg/g] 23 31 29 17
Cr [µg/g] 230 290 200 260
Cu [µg/g] 22 30 14 14
Fe [µg/g] 61000 60000 61000 63000

Project : CA20M-00000-110-17909-04
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14760-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Analysis 14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

K [µg/g] 3600 3300 1300 3400
Li [µg/g] 79 67 48 50
Mg [µg/g] 33000 39000 34000 30000
Mn [µg/g] 1400 1100 1200 1400
Mo [µg/g] 3.8 6.6 4.4 7.5
Na [µg/g] 12000 11000 11000 12000
Ni [µg/g] 88 130 94 78
P [µg/g] 240 180 180 190
Pb [µg/g] 1.4 1.2 0.53 0.91
Sb [µg/g] 2.6 2.4 2.2 1.7
Se [µg/g] < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] 13 < 6 7.4 8.9
Sr [µg/g] 140 140 120 140
Ti [µg/g] 4400 3900 3700 4000
Th [µg/g] 0.40 0.21 0.27 0.32
Tl [µg/g] 0.57 0.44 0.20 0.84
U [µg/g] 0.57 0.12 0.15 0.48
V [µg/g] 280 260 260 260
W [µg/g] 69 3.5 1.6 13
Y [µg/g] 16 14 14 16
Zn [µg/g] 83 65 66 79

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

Project : CA20M-00000-110-17909-04
 

SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14760-NOV20

 Lakefield - Ontario - KOL 2HO
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 20-January-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14298-JAN21
 Reference: 17909-04-05
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Sample Date & Time N/A N/A N/A N/A
Hg [ug/g] 15-Jan-21 13:00 15-Jan-21 16:53 < 0.05 91% < 0.05 < 0.05 < 0.05 < 0.05
Ag [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.01 91% < 1 < 1 < 1 < 1
Al [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 3 97% 58000 44000 55000 44000
As [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.5 96% 210 160 32 22
B [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 1 109% < 1 < 1 < 1 < 1
Ba [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.01 105% 56 120 51 92
Be [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.02 96% 1.3 1.3 1.3 1.2
Bi [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.09 99% 1.0 0.99 0.41 0.40
Ca [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 3 104% 79000 63000 77000 64000
Cd [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.02 98% 0.30 0.18 0.17 0.16
Co [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.01 98% 38 31 27 22
Cr [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.5 100% 160 220 150 160
Cu [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.1 101% 150 140 33 16
Fe [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 3 96% 68000 55000 62000 52000
K [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 3 104% 2800 3100 2500 3000
Li [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 2 99% 30 29 28 26
Mg [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 3 105% 37000 36000 35000 37000
Mn [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.1 98% 1200 1000 1200 1000
Mo [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.1 93% 1.4 3.6 0.9 1.6
Na [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 3 103% 14000 9400 13000 9400
Ni [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.1 98% 110 130 77 73
P [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 3 100% 210 470 170 360
Pb [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.05 103% 3.7 9.2 2.3 2.2
Sb [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.8 101% 2.2 2.1 2.0 1.5
Se [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.7 98% < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 6 107% < 6 < 6 < 6 < 6
Sr [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.02 100% 140 130 140 130
Ti [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.1 91% 4300 3200 3800 3100
Th [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.01 105% 1.4 1.4 2.6 1.3
Tl [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.02 105% 0.24 0.53 0.22 0.50
U [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.002 104% 0.56 0.87 0.55 0.58
V [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 1 99% 250 190 240 190
W [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.04 93% 33 2.3 28 2.1

Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Y [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.004 103% 15 13 15 13
Zn [µg/g] 18-Jan-21 17:00 19-Jan-21 16:50 < 0.7 96% 83 74 68 60
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 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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 SGS Canada Inc.
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 Lakefield - Ontario - KOL 2HO
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 20 January 2021
 LR Report: CA14385-JAN21
 Reference: 17909-04-07
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Sample Date & Time N/A N/A
Hg [ug/g] 10-Feb-21 07:43 10-Feb-21 08:56 < 0.05 100% < 0.05 < 0.05
Ag [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.01 99% < 1 < 1
Al [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 3 102% 60000 58000
As [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.5 102% 290 52
B [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 1 104% < 1 < 1
Ba [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.01 107% 89 83
Be [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.02 99% 1.32 1.25
Bi [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.09 93% 2.7 0.57
Ca [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 3 93% 75000 74000
Cd [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.02 104% 0.35 0.21
Co [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.01 105% 39 25
Cr [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.5 106% 280 240
Cu [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.1 106% 140 24
Fe [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 3 99% 64000 60000
K [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 3 91% 3600 3400
Li [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 2 103% 46 42
Mg [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 3 94% 35000 35000
Mn [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.1 103% 1200 1300
Mo [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.1 98% 5.1 3.8
Na [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 3 92% 11000 10000
Ni [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.1 103% 150 99
P [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 3 98% 430 370
Pb [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.05 106% 9.0 2.5
Sb [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.8 104% 2.4 1.8
Se [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.7 100% < 0.7 < 0.7
Sn [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 6 104% 6.6 < 6
Sr [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.02 100% 150 150
Ti [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.1 95% 4200 4100
Th [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.005 101% 3.00 4.10
Tl [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.02 107% 0.42 0.36
U [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.002 104% 0.67 0.57
V [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 1 104% 260 250
W [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.04 101% 7.07 6.19

Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Y [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.004 108% 16.6 16.4
Zn [µg/g] 10-Feb-21 15:18 11-Feb-21 13:07 < 0.7 101% 98 74

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St. LR Report : CA14385-JAN21
 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 18-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14763-NOV20
 Reference: No. 17909-0403
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

Sample Date & Time N/A N/A N/A N/A
Hg [ug/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.05 110% ND < 0.05 < 0.05 < 0.05 < 0.05
Ag [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.05 100% ND < 0.05 < 0.05 < 0.05 < 0.05
Al [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 1 101% 1% 560 630 1000 1300
As [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.5 105% 2% 19 54 44 25
Ba [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.1 108% 2% 8.4 10 4.9 4.8
Be [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.02 103% 3% 0.11 0.12 0.04 0.03
B [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 1 109% ND < 1 < 1 < 1 < 1
Bi [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.09 100% ND 0.14 0.25 < 0.09 2.7
Ca [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 3 107% 1% 35000 47000 10000 13000
Cd [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.02 105% 10% 0.07 0.05 0.04 0.04
Co [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.01 106% 0% 8.8 9.1 6.4 3.7
Cr [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.5 109% 11% 5.7 12 17 7.9
Cu [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.1 109% 8% 20 10 42 13
Fe [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 1 102% 2% 1500 1300 980 800
K [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 4 102% 2% 220 160 150 180

BCR Sequential Extraction (Sutherland) - Phase 1
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

Li [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 2 107% 0% 2 2 2 < 2
Mg [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 1 104% 1% 250 290 330 160
Mn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.5 106% 1% 130 100 40 36
Mo [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.1 104% ND < 0.1 < 0.1 < 0.1 < 0.1
Na [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 1 102% 0% 94 89 110 120
Ni [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.5 100% 7% 18 25 13 13
Pb [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.1 107% ND 0.3 0.5 < 0.1 0.1
P [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 3 104% ND 5 6 170 82
Sb [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.8 108% ND < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.7 103% ND < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.5 106% ND < 0.5 < 0.5 < 0.5 < 0.5
Si [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 3 104% 3% 650 610 920 1300
Sr [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.1 104% 0% 8.4 8.7 5.9 4.9
Th [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.005 108% ND 0.062 0.032 0.008 0.010
Ti [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.1 102% ND 0.4 0.5 0.4 0.5
Tl [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.02 108% 8% 0.05 0.06 0.04 0.07
U [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.002 107% 5% 0.23 0.12 0.090 0.050
V [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 3 108% ND < 3 < 3 < 3 < 3
W [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.04 93% ND < 0.04 < 0.04 < 0.04 < 0.04
Y [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.004 109% 6% 0.42 0.46 0.38 0.31
Zn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.7 104% 11% 13 7.2 5.3 4.6

Analysis 13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Sample Date & Time N/A N/A N/A N/A N/A
Hg [ug/g] < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Ag [µg/g] < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

BCR Sequential Extraction (Sutherland) - Phase 1
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14763-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Al [µg/g] 690 500 970 1100 540
As [µg/g] 110 27 22 9.3 48
Ba [µg/g] 7.4 9.3 4.6 4.8 6.7
Be [µg/g] 0.07 0.10 0.03 0.02 0.06
B [µg/g] < 1 < 1 < 1 < 1 < 1
Bi [µg/g] 0.19 < 0.09 < 0.09 0.34 < 0.09
Ca [µg/g] 18000 43000 10000 13000 17000
Cd [µg/g] 0.23 0.04 0.04 < 0.02 0.21
Co [µg/g] 5.5 4.5 4.1 1.6 2.5
Cr [µg/g] 11 12 5.7 5.0 8.3
Cu [µg/g] 9.2 6.0 24 4.9 3.7
Fe [µg/g] 1100 990 650 500 800
K [µg/g] 260 150 140 200 240
Li [µg/g] 3 2 2 < 2 2
Mg [µg/g] 180 230 280 120 140
Mn [µg/g] 49 91 36 31 41
Mo [µg/g] < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Na [µg/g] 110 58 120 98 68
Ni [µg/g] 12 13 7.5 6.2 6.3
Pb [µg/g] < 0.1 0.1 < 0.1 < 0.1 < 0.1
P [µg/g] 91 11 230 190 250
Sb [µg/g] < 0.8 < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] < 0.7 < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Si [µg/g] 680 460 870 1100 490
Sr [µg/g] 7.2 7.8 5.7 4.1 6.2
Th [µg/g] 0.012 0.014 < 0.005 0.008 0.006
Ti [µg/g] 1.2 0.7 0.5 0.4 0.7
Tl [µg/g] 0.09 0.04 0.03 0.06 0.08

BCR Sequential Extraction (Sutherland) - Phase 1
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14763-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

U [µg/g] 0.39 0.096 0.081 0.044 0.34
V [µg/g] < 3 < 3 < 3 < 3 < 3
W [µg/g] < 0.04 < 0.04 < 0.04 < 0.04 < 0.04
Y [µg/g] 0.49 0.39 0.34 0.33 0.67
Zn [µg/g] 9.7 5.2 4.7 2.5 9.8

  
 Fraction 2 Exchangeable Metals
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction (Sutherland) - Phase 1
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14763-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14303-JAN21
 Reference: 17909-04-05
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Sample Date & Time N/A N/A N/A N/A
Hg [ug/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 102% ND < 0.05 < 0.05 0.69 0.44
Ag [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 100% ND < 0.05 < 0.05 < 0.05 < 0.05
Al [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 107% 2% 570 500 400 230
As [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 15% 57 48 5.9 9.2
Ba [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 107% 0% 1.7 6.9 1.4 4.7
Be [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 101% 6% < 0.02 < 0.02 < 0.02 < 0.02
B [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 101% 0% < 1 < 1 < 1 < 1
Bi [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.09 100% ND 0.12 0.10 < 0.09 < 0.09
Ca [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 99% 3% 450 380 670 320
Cd [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 100% 9% 0.04 0.04 < 0.02 < 0.02
Co [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 103% 3% 7.1 8.8 1.2 1.4
Cr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 4% 2.2 6.5 3.6 4.1
Cu [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 105% 4% 100 140 14 10
Fe [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 3% 1000 1900 210 200
K [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 101% 2% 110 350 97 250
Li [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 2 102% 1% < 2 < 2 < 2 < 2
Mg [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 102% 3% 120 140 140 85
Mn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 103% 2% 3.8 3.8 4.6 2.5
Mo [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 100% ND < 0.1 0.5 0.3 0.2

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Na [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 2% 72 61 46 22
Ni [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 104% 1% 19 34 3.1 3.8
Pb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 106% 0% 0.5 1.5 < 0.1 0.1
P [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 98% 19% < 3 3 4 < 3
Sb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.8 102% ND < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% ND < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 104% ND < 0.5 < 0.5 < 0.5 < 0.5
Si [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 97% 1% 590 530 560 270
Sr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 99% 2% 0.9 1.3 0.7 0.6
Th [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 102% 10% < 0.005 0.042 < 0.005 < 0.005
Ti [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 98% 2% 39 56 190 150
Tl [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 107% 3% < 0.02 0.12 < 0.02 0.08
U [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.002 104% 3% 0.040 0.064 0.048 0.061
V [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 105% 2% < 3 < 3 3 < 3
W [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.04 97% ND 0.36 < 0.04 15 0.35
Y [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.004 109% 1% 0.22 0.19 0.94 0.45
Zn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% 0% 8.8 9.8 1.3 1.6

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14303-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 20 January 2021
 LR Report: CA14388-JAN21
 Reference: 17909-04-07
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Sample Date & Time N/A N/A
Hg [ug/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 102% ND < 0.05 < 0.05
Ag [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 100% ND < 0.05 < 0.05
Al [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 107% 2% 3200 2900
As [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 15% 65 34
Ba [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 107% 0% 17 16
Be [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 101% 6% 0.10 0.10
B [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 101% 0% 4 4
Bi [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.09 100% ND 0.14 < 0.09
Ca [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 99% 3% 18000 15000
Cd [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 100% 9% 0.17 0.09
Co [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 103% 3% 12 5.2
Cr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 4% 26 21
Cu [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 105% 4% 29 15
Fe [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 3% 5100 4100
K [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 101% 2% 950 960
Li [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 2 102% 1% 9 9
Mg [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 102% 3% 1800 1600
Mn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 103% 2% 120 100
Mo [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 100% ND < 0.1 < 0.1

BCR Sequential Extraction (Sutherland) - Phase 1
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.

124



Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Na [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 2% 520 500
Ni [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 104% 1% 44 19
Pb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 106% 0% 1.6 0.3
P [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 98% 19% 20 22
Sb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.8 102% ND < 0.8 < 0.8
Se [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% ND < 0.7 < 0.7
Sn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 104% ND < 0.5 < 0.5
Si [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 97% 1% 2700 2400
Sr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 99% 2% 14 12
Th [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 102% 10% 0.059 0.044
Ti [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 98% 2% 1.9 1.8
Tl [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 107% 3% 0.08 0.07
U [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.002 104% 3% 0.46 0.37
V [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 105% 2% 7 6
W [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.04 97% ND < 0.04 < 0.04
Y [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.004 109% 1% 0.84 0.75
Zn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% 0% 27 17

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction (Sutherland) - Phase 1
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14388-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 18-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14764-NOV20
 Reference: No. 17909-04-03
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

Sample Date & Time N/A N/A
Hg [ug/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.05 110% ND < 0.05 < 0.05
Ag [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.05 100% ND < 0.05 < 0.05
Al [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 1 101% 1% 960 1100
As [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.5 105% 2% 74 110
Ba [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.1 108% 2% 3.0 4.8
Be [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.02 103% 3% 0.08 0.07
B [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 1 109% ND < 1 < 1
Bi [µg/g] 17-Dec-20 13:57 18-Dec-20 10:43 < 0.09 100% ND 3.0 2.1
Ca [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 3 107% 1% 1900 2100
Cd [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.02 105% 10% 0.02 0.02
Co [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.01 106% 0% 3.8 6.8
Cr [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.5 109% 11% 91 200
Cu [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.1 109% 8% 13 8.4
Fe [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 1 102% 2% 4300 3900
K [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 4 102% 2% 44 42

BCR Sequential Extraction - Phase 2
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

Li [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 2 107% 0% 2 3
Mg [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 1 104% 1% 320 270
Mn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.5 106% 1% 40 27
Mo [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.1 104% ND 0.6 1.8
Na [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 1 102% 0% 44 72
Ni [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.5 100% 7% 21 55
Pb [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.1 107% ND 3.5 4.8
P [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 3 104% ND 520 580
Sb [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.8 108% ND < 0.8 < 0.8
Se [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.7 103% ND < 0.7 < 0.7
Sn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.5 106% ND < 0.5 < 0.5
Si [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 3 104% 3% 1200 1100
Sr [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.1 104% 0% 2.7 2.9
Th [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.005 108% ND 0.088 0.048
Ti [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.1 102% ND 29 25
Tl [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.02 108% 8% 0.04 0.06
U [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.002 107% 5% 0.17 0.13
V [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 3 108% ND 5 4
W [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.04 93% ND 0.27 8.1
Y [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.004 109% 6% 1.2 0.88
Zn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:44 < 0.7 104% 11% 9.3 4.9

Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Sample Date & Time N/A N/A N/A N/A N/A N/A N/A
Hg [ug/g] < 0.05 < 0.05 0.11 0.11 < 0.05 < 0.05 < 0.05
Ag [µg/g] < 0.05 < 0.05 0.05 < 0.05 < 0.05 < 0.05 < 0.05

BCR Sequential Extraction - Phase 2
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14764-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Al [µg/g] 1400 2200 1000 890 1300 2000 840
As [µg/g] 54 39 79 57 33 14 41
Ba [µg/g] 1.4 2.1 3.0 3.7 1.4 1.7 2.6
Be [µg/g] < 0.02 0.02 0.03 0.05 < 0.02 < 0.02 0.02
B [µg/g] < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bi [µg/g] 0.59 12 2.2 0.89 0.34 3.2 1.2
Ca [µg/g] 1200 1900 1400 1900 1100 1500 910
Cd [µg/g] 0.02 0.02 0.02 < 0.02 0.03 < 0.02 0.02
Co [µg/g] 4.6 3.3 4.9 2.8 2.9 1.1 1.9
Cr [µg/g] 200 220 340 80 140 88 130
Cu [µg/g] 21 9.2 12 4.8 15 3.7 4.4
Fe [µg/g] 3500 3900 5400 2100 2700 2000 2700
K [µg/g] 23 39 85 32 15 46 76
Li [µg/g] 2 2 2 2 < 2 2 < 2
Mg [µg/g] 230 190 240 240 190 200 210
Mn [µg/g] 25 24 37 17 19 15 18
Mo [µg/g] 1.6 1.9 2.7 0.8 1.0 0.7 0.9
Na [µg/g] 120 160 65 54 110 130 50
Ni [µg/g] 34 41 75 11 13 8.3 12
Pb [µg/g] 1.7 0.8 0.7 1.5 1.8 0.4 0.3
P [µg/g] 250 310 360 540 220 170 210
Sb [µg/g] < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Si [µg/g] 1100 2100 1000 930 1100 1900 840
Sr [µg/g] 3.0 3.8 3.0 2.5 2.8 3.2 2.3
Th [µg/g] 0.018 0.019 0.11 0.082 0.059 0.058 0.078
Ti [µg/g] 19 21 30 24 17 21 28
Tl [µg/g] 0.03 0.05 0.11 0.03 < 0.02 0.03 0.07

BCR Sequential Extraction - Phase 2
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14764-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

U [µg/g] 0.041 0.047 0.19 0.12 0.035 0.025 0.14
V [µg/g] < 3 3 3 3 < 3 < 3 < 3
W [µg/g] 0.38 0.12 1.1 11 0.39 0.12 1.3
Y [µg/g] 0.24 0.28 0.72 0.82 0.21 0.18 0.46
Zn [µg/g] 3.9 4.0 19 3.6 3.0 2.6 12

  
 Fraction 2 Exchangeable Metals
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 2
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 P.O. Box 4300 - 185 Concession St. LR Report : CA14764-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14303-JAN21
 Reference: 17909-04-05
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Sample Date & Time N/A N/A N/A N/A
Hg [ug/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 102% ND < 0.05 < 0.05 0.69 0.44
Ag [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 100% ND < 0.05 < 0.05 < 0.05 < 0.05
Al [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 107% 2% 570 500 400 230
As [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 15% 57 48 5.9 9.2
Ba [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 107% 0% 1.7 6.9 1.4 4.7
Be [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 101% 6% < 0.02 < 0.02 < 0.02 < 0.02
B [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 101% 0% < 1 < 1 < 1 < 1
Bi [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.09 100% ND 0.12 0.10 < 0.09 < 0.09
Ca [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 99% 3% 450 380 670 320
Cd [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 100% 9% 0.04 0.04 < 0.02 < 0.02
Co [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 103% 3% 7.1 8.8 1.2 1.4
Cr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 4% 2.2 6.5 3.6 4.1
Cu [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 105% 4% 100 140 14 10
Fe [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 3% 1000 1900 210 200
K [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 101% 2% 110 350 97 250
Li [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 2 102% 1% < 2 < 2 < 2 < 2
Mg [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 102% 3% 120 140 140 85
Mn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 103% 2% 3.8 3.8 4.6 2.5
Mo [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 100% ND < 0.1 0.5 0.3 0.2

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Na [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 2% 72 61 46 22
Ni [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 104% 1% 19 34 3.1 3.8
Pb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 106% 0% 0.5 1.5 < 0.1 0.1
P [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 98% 19% < 3 3 4 < 3
Sb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.8 102% ND < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% ND < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 104% ND < 0.5 < 0.5 < 0.5 < 0.5
Si [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 97% 1% 590 530 560 270
Sr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 99% 2% 0.9 1.3 0.7 0.6
Th [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 102% 10% < 0.005 0.042 < 0.005 < 0.005
Ti [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 98% 2% 39 56 190 150
Tl [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 107% 3% < 0.02 0.12 < 0.02 0.08
U [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.002 104% 3% 0.040 0.064 0.048 0.061
V [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 105% 2% < 3 < 3 3 < 3
W [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.04 97% ND 0.36 < 0.04 15 0.35
Y [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.004 109% 1% 0.22 0.19 0.94 0.45
Zn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% 0% 8.8 9.8 1.3 1.6

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14303-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 20 January 2021
 LR Report: CA14389-JAN21
 Reference: 17909-04-07
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Sample Date & Time N/A N/A
Hg [ug/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 102% ND < 0.05 < 0.05
Ag [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 100% ND 0.10 < 0.05
Al [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 107% 2% 6700 5800
As [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 15% 65 25
Ba [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 107% 0% 10 8.9
Be [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 101% 6% 0.07 0.06
B [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 101% 0% 3 3
Bi [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.09 100% ND 3.4 0.81
Ca [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 99% 3% 6300 5500
Cd [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 100% 9% 0.10 0.03
Co [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 103% 3% 3.8 2.2
Cr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 4% 190 100
Cu [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 105% 4% 21 9.4
Fe [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 3% 9000 6500
K [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 101% 2% 360 320
Li [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 2 102% 1% 11 10
Mg [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 102% 3% 1900 1600
Mn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 103% 2% 77 59
Mo [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 100% ND 1.7 1.0

BCR Sequential Extraction - Phase 2
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Na [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 2% 490 430
Ni [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 104% 1% 51 26
Pb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 106% 0% 15 3.8
P [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 98% 19% 1000 910
Sb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.8 102% ND < 0.8 < 0.8
Se [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% ND < 0.7 < 0.7
Sn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 104% ND < 0.5 < 0.5
Si [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 97% 1% 4900 4400
Sr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 99% 2% 15 13
Th [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 102% 10% 0.18 0.17
Ti [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 98% 2% 140 130
Tl [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 107% 3% 0.14 0.10
U [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.002 104% 3% 0.35 0.32
V [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 105% 2% 16 14
W [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.04 97% ND 0.71 0.52
Y [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.004 109% 1% 2.3 2.1
Zn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% 0% 17 7.1

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 2
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14389-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 18-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14765-NOV20
 Reference: No. 17909-04-03
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

Sample Date & Time N/A N/A
Hg [ug/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.05 110% ND 0.26 0.18
Ag [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.05 100% ND 0.10 < 0.05
Al [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 1 101% 1% 230 440
As [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.5 105% 2% 13 40
Ba [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.1 108% 2% 2.3 3.3
Be [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.02 103% 3% < 0.02 0.02
B [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 1 109% ND < 1 < 1
Bi [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.09 100% ND < 0.09 0.34
Ca [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 3 107% 1% 680 390
Cd [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.02 105% 10% < 0.02 0.07
Co [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.01 106% 0% 1.8 11
Cr [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.5 109% 11% 16 11
Cu [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.1 109% 8% 14 120
Fe [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 1 102% 2% 270 3100
K [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 4 102% 2% 100 180

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

Li [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 2 107% 0% < 2 3
Mg [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 1 104% 1% 78 74
Mn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.5 106% 1% 4.9 3.8
Mo [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.1 104% ND 0.7 0.7
Na [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 1 102% 0% 17 45
Ni [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.5 100% 7% 6.0 35
Pb [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.1 107% ND < 0.1 0.9
P [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 3 104% ND < 3 < 3
Sb [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.8 108% ND < 0.8 < 0.8
Se [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.7 103% ND < 0.7 < 0.7
Sn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.5 106% ND < 0.5 < 0.5
Si [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 3 104% 3% 630 620
Sr [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.1 104% 0% 0.5 0.9
Th [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.005 108% ND < 0.005 0.032
Ti [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.1 102% ND 210 73
Tl [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.02 108% 8% 0.03 0.07
U [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.002 107% 5% 0.053 0.037
V [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 3 108% ND 4 < 3
W [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.04 93% ND 1.9 2.1
Y [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.004 109% 6% 1.1 0.20
Zn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:45 < 0.7 104% 11% 4.6 17

Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Sample Date & Time N/A N/A N/A N/A N/A N/A N/A
Hg [ug/g] 0.19 0.22 < 0.05 0.27 0.26 0.26 0.25
Ag [µg/g] < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14765-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Al [µg/g] 420 750 630 250 270 450 170
As [µg/g] 97 28 75 21 12 4.8 50
Ba [µg/g] 2.6 1.5 8.3 2.9 1.7 1.3 3.9
Be [µg/g] < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
B [µg/g] < 1 < 1 < 1 < 1 < 1 < 1 < 1
Bi [µg/g] < 0.09 0.46 0.17 < 0.09 < 0.09 < 0.09 < 0.09
Ca [µg/g] 250 520 460 650 500 470 440
Cd [µg/g] < 0.02 0.03 0.03 < 0.02 < 0.02 < 0.02 < 0.02
Co [µg/g] 6.0 8.6 12 2.5 1.2 1.1 1.4
Cr [µg/g] 12 13 15 12 18 10 16
Cu [µg/g] 82 140 140 13 4.4 7.1 3.9
Fe [µg/g] 450 1700 5600 210 110 120 160
K [µg/g] 120 71 330 140 76 52 120
Li [µg/g] < 2 < 2 3 2 < 2 < 2 < 2
Mg [µg/g] 66 40 99 69 76 36 57
Mn [µg/g] 2.4 2.2 5.1 3.9 3.2 2.0 3.6
Mo [µg/g] 0.9 0.6 0.3 0.5 0.8 0.4 0.7
Na [µg/g] 42 62 57 21 24 34 17
Ni [µg/g] 13 26 29 7.3 3.1 2.7 3.5
Pb [µg/g] 0.3 0.1 0.1 < 0.1 < 0.1 < 0.1 < 0.1
P [µg/g] < 3 < 3 < 3 7 5 3 6
Sb [µg/g] 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] < 0.7 < 0.7 0.7 < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Si [µg/g] 510 860 750 610 510 640 420
Sr [µg/g] 0.8 1.3 1.5 0.6 0.6 0.8 0.5
Th [µg/g] < 0.005 < 0.005 0.019 < 0.005 < 0.005 < 0.005 < 0.005
Ti [µg/g] 29 56 23 210 160 150 130
Tl [µg/g] 0.03 0.03 0.17 0.05 < 0.02 0.02 0.06

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14765-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

U [µg/g] < 0.002 0.007 0.019 0.17 0.004 0.009 0.058
V [µg/g] < 3 < 3 < 3 3 < 3 < 3 < 3
W [µg/g] 0.72 0.13 0.54 33 2.0 0.62 5.8
Y [µg/g] 0.048 0.10 0.097 1.00 0.20 0.44 0.72
Zn [µg/g] 5.0 8.4 3.6 4.1 1.7 1.6 1.2

  
 Fraction 2 Exchangeable Metals
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14765-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
 

O
nL

in
e 

LI
M

S
 0002356152

Page 4 of 4
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 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14303-JAN21
 Reference: 17909-04-05
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Sample Date & Time N/A N/A N/A N/A
Hg [ug/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 102% ND < 0.05 < 0.05 0.69 0.44
Ag [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 100% ND < 0.05 < 0.05 < 0.05 < 0.05
Al [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 107% 2% 570 500 400 230
As [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 15% 57 48 5.9 9.2
Ba [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 107% 0% 1.7 6.9 1.4 4.7
Be [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 101% 6% < 0.02 < 0.02 < 0.02 < 0.02
B [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 101% 0% < 1 < 1 < 1 < 1
Bi [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.09 100% ND 0.12 0.10 < 0.09 < 0.09
Ca [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 99% 3% 450 380 670 320
Cd [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 100% 9% 0.04 0.04 < 0.02 < 0.02
Co [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 103% 3% 7.1 8.8 1.2 1.4
Cr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 4% 2.2 6.5 3.6 4.1
Cu [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 105% 4% 100 140 14 10
Fe [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 3% 1000 1900 210 200
K [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 101% 2% 110 350 97 250
Li [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 2 102% 1% < 2 < 2 < 2 < 2
Mg [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 102% 3% 120 140 140 85
Mn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 103% 2% 3.8 3.8 4.6 2.5
Mo [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 100% ND < 0.1 0.5 0.3 0.2

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Na [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 2% 72 61 46 22
Ni [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 104% 1% 19 34 3.1 3.8
Pb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 106% 0% 0.5 1.5 < 0.1 0.1
P [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 98% 19% < 3 3 4 < 3
Sb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.8 102% ND < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% ND < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 104% ND < 0.5 < 0.5 < 0.5 < 0.5
Si [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 97% 1% 590 530 560 270
Sr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 99% 2% 0.9 1.3 0.7 0.6
Th [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 102% 10% < 0.005 0.042 < 0.005 < 0.005
Ti [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 98% 2% 39 56 190 150
Tl [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 107% 3% < 0.02 0.12 < 0.02 0.08
U [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.002 104% 3% 0.040 0.064 0.048 0.061
V [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 105% 2% < 3 < 3 3 < 3
W [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.04 97% ND 0.36 < 0.04 15 0.35
Y [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.004 109% 1% 0.22 0.19 0.94 0.45
Zn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% 0% 8.8 9.8 1.3 1.6

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14303-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 20 January 2021
 LR Report: CA14390-JAN21
 Reference: 17909-04-07
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Sample Date & Time N/A N/A
Hg [ug/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 102% ND < 0.05 0.51
Ag [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 100% ND < 0.05 < 0.05
Al [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 107% 2% 920 590
As [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 15% 50 16
Ba [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 107% 0% 6.4 4.7
Be [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 101% 6% < 0.02 < 0.02
B [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 101% 0% < 1 < 1
Bi [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.09 100% ND 0.27 < 0.09
Ca [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 99% 3% 870 1100
Cd [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 100% 9% 0.10 < 0.02
Co [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 103% 3% 14 1.9
Cr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 4% 9.1 11
Cu [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 105% 4% 139 8.8
Fe [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 3% 2100 300
K [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 101% 2% 410 290
Li [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 2 102% 1% 4 3
Mg [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 102% 3% 240 230
Mn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 103% 2% 8.5 7.9
Mo [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 100% ND 1.1 0.6

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Na [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 2% 110 62
Ni [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 104% 1% 43 6.2
Pb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 106% 0% 1.4 < 0.1
P [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 98% 19% 4 10
Sb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.8 102% ND < 0.8 < 0.8
Se [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% ND < 0.7 < 0.7
Sn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 104% ND < 0.5 < 0.5
Si [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 97% 1% 1000 820
Sr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 99% 2% 2.0 1.3
Th [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 102% 10% < 0.005 < 0.005
Ti [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 98% 2% 150 240
Tl [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 107% 3% 0.06 0.05
U [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.002 104% 3% 0.085 0.063
V [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 105% 2% 4 5
W [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.04 97% ND 1.0 3.4
Y [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.004 109% 1% 0.60 1.3
Zn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% 0% 23 1.5

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 3
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14390-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 18-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14766-NOV20
 Reference: No. 17909-04-03
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

Sample Date & Time N/A N/A
Hg [ug/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.05 110% ND < 0.05 0.06
Ag [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.05 100% ND < 0.05 0.25
Al [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 1 101% 1% 5400 5700
As [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.5 105% 2% 28 160
Ba [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.1 108% 2% 5.7 8.0
Be [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.02 103% 3% 0.15 0.25
B [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 1 109% ND < 1 1
Bi [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.09 100% ND 1.7 1.5
Ca [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 3 107% 1% 2600 3300
Cd [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.02 105% 10% < 0.02 < 0.02
Co [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.01 106% 0% 3.2 4.2
Cr [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.5 109% 11% 97 88
Cu [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.1 109% 8% 11 9.8
Fe [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 1 102% 2% 7200 7400
K [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 4 102% 2% 260 400

BCR Sequential Extraction - Phase 4 (AR Digest)
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike

Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

Li [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 2 107% 0% 22 30
Mg [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 1 104% 1% 2700 2400
Mn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.5 106% 1% 83 70
Mo [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.1 104% ND 1.0 2.8
Na [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 1 102% 0% 180 290
Ni [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.5 100% 7% 38 34
Pb [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.1 107% ND 0.4 0.5
P [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 3 104% ND 11 15
Sb [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.8 108% ND < 0.8 0.8
Se [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.7 103% ND < 0.7 < 0.7
Sn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.5 106% ND 8.1 6.4
Si [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 3 104% 3% 540 710
Sr [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.1 104% 0% 4.5 5.8
Th [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.005 108% ND 0.20 0.10
Ti [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.1 102% ND 580 450
Tl [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.02 108% 8% 0.06 0.11
U [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.002 107% 5% 0.096 0.095
V [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 3 108% ND 24 21
W [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.04 93% ND 2.4 52
Y [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.004 109% 6% 0.81 0.77
Zn [µg/g] 17-Dec-20 13:57 18-Dec-20 10:46 < 0.7 104% 11% 6.8 6.2

Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Sample Date & Time N/A N/A N/A N/A N/A N/A N/A
Hg [ug/g] < 0.05 < 0.05 0.14 < 0.05 < 0.05 < 0.05 < 0.05
Ag [µg/g] 0.06 0.08 0.30 < 0.05 < 0.05 < 0.05 < 0.05

BCR Sequential Extraction - Phase 4 (AR Digest)
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14766-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 2 of 4
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Al [µg/g] 11000 9400 5100 5700 9500 9800 5000
As [µg/g] 100 72 250 15 5.4 2.5 12
Ba [µg/g] 6.2 3.1 24 9.1 6.5 3.5 29
Be [µg/g] 0.07 0.08 0.15 0.26 0.05 0.07 0.14
B [µg/g] 2 2 1 1 1 1 1
Bi [µg/g] 0.21 1.4 0.52 0.30 < 0.09 0.54 0.27
Ca [µg/g] 5100 6000 3300 3200 4500 6200 3000
Cd [µg/g] < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 < 0.02
Co [µg/g] 4.1 2.3 3.5 2.4 3.6 1.2 1.6
Cr [µg/g] 140 100 120 79 120 67 94
Cu [µg/g] 17 7.7 12 7.6 11 4.7 6.6
Fe [µg/g] 7300 3500 7600 5400 5900 2300 4100
K [µg/g] 240 100 920 420 230 120 1100
Li [µg/g] 36 15 14 31 31 14 15
Mg [µg/g] 3500 870 1900 2300 3000 760 1800
Mn [µg/g] 80 36 48 67 70 32 43
Mo [µg/g] 3.7 3.1 4.8 1.7 2.9 1.8 2.7
Na [µg/g] 900 830 340 280 790 850 300
Ni [µg/g] 58 38 47 30 52 27 37
Pb [µg/g] 0.2 0.1 0.1 0.2 0.2 < 0.1 0.1
P [µg/g] 12 11 11 13 5 8 5
Sb [µg/g] 3.5 2.3 < 0.8 < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] 6.4 6.2 6.8 8.4 6.7 6.9 7.7
Si [µg/g] 710 720 650 700 620 550 500
Sr [µg/g] 17 15 8.2 5.8 16 16 8.2
Th [µg/g] 0.092 0.082 0.089 0.12 0.066 0.047 0.058
Ti [µg/g] 410 230 560 600 360 220 600
Tl [µg/g] 0.04 0.02 0.41 0.12 0.04 0.03 0.50

BCR Sequential Extraction - Phase 4 (AR Digest)
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14766-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

U [µg/g] 0.019 0.021 0.036 0.084 0.005 0.008 0.048
V [µg/g] 21 9 20 19 18 7 17
W [µg/g] 1.5 0.69 8.4 25 1.5 0.71 2.3
Y [µg/g] 0.39 0.37 0.59 0.81 0.29 0.32 0.55
Zn [µg/g] 6.9 2.4 8.9 5.6 6.4 2.2 7.5

  
 Fraction 4 - AR Digest
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 4 (AR Digest)
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14766-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14304-JAN21
 Reference: 17909-04-05
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Sample Date & Time N/A N/A N/A N/A
Hg [ug/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 102% ND 0.52 0.26 0.08 < 0.05
Ag [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 100% ND 0.16 0.17 < 0.05 < 0.05
Al [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 107% 2% 7800 6900 8100 5400
As [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 15% 63 58 4.3 5.0
Ba [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 107% 0% 4.5 19 4.8 21
Be [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 101% 6% 0.09 0.09 0.08 0.06
B [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 101% 0% 2 2 2 1
Bi [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.09 100% ND 0.46 0.28 0.13 0.12
Ca [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 99% 3% 5600 4100 5600 2700
Cd [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 100% 9% < 0.02 < 0.02 < 0.02 < 0.02
Co [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 103% 3% 2.4 2.1 1.9 1.3
Cr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 4% 30 77 28 45
Cu [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 105% 4% 13 10 9.0 5.9
Fe [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 3% 6100 5500 5400 3500
K [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 101% 2% 250 750 280 910
Li [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 2 102% 1% 12 14 12 12
Mg [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 102% 3% 2800 3600 2600 2800
Mn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 103% 2% 76 61 71 36
Mo [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 100% ND 0.5 1.6 0.2 0.5

BCR Sequential Extraction - Phase 4 (AR Digest)
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
 

O
nL

in
e 

LI
M

S
 0002409141

Page 1 of 2
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Na [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 2% 810 670 810 450
Ni [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 104% 1% 11 24 10 14
Pb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 106% 0% 0.3 0.4 0.2 0.1
P [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 98% 19% 6 13 5 < 3
Sb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.8 102% ND < 0.8 < 0.8 < 0.8 < 0.8
Se [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% ND < 0.7 < 0.7 < 0.7 < 0.7
Sn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 104% ND 5.9 6.8 8.0 6.1
Si [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 97% 1% 700 720 720 720
Sr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 99% 2% 10 13 11 11
Th [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 102% 10% 0.14 0.18 0.13 0.17
Ti [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 98% 2% 510 440 530 290
Tl [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 107% 3% 0.03 0.21 0.03 0.27
U [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.002 104% 3% 0.057 0.075 0.063 0.056
V [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 105% 2% 21 16 19 10
W [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.04 97% ND 19 1.3 4.0 0.79
Y [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.004 109% 1% 1.3 0.79 1.1 0.36
Zn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% 0% 4.8 5.6 4.9 3.9

  
 Fraction 4 - AR Digest
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 4 (AR Digest)
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14304-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 20 January 2021
 LR Report: CA14391-JAN21
 Reference: 17909-04-07
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Sample Date & Time N/A N/A
Hg [ug/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 102% ND 0.33 < 0.05
Ag [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 100% ND 0.17 < 0.05
Al [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 107% 2% 10000 9100
As [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 15% 110 6.2
Ba [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 107% 0% 10 11
Be [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 101% 6% 0.12 0.11
B [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 101% 0% 2 2
Bi [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.09 100% ND 1.0 0.17
Ca [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 99% 3% 7000 6100
Cd [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 100% 9% 0.02 < 0.02
Co [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 103% 3% 3.0 2.2
Cr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 105% 4% 93 77
Cu [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 105% 4% 20 8.2
Fe [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 3% 9000 7100
K [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 101% 2% 600 630
Li [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 2 102% 1% 21 19
Mg [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 102% 3% 4300 3700
Mn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 103% 2% 100 93
Mo [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 100% ND 1.7 1.2

BCR Sequential Extraction - Phase 4 (AR Digest)
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
 

O
nL

in
e 

LI
M

S
 0002409120

Page 1 of 2
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Na [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 100% 2% 970 850
Ni [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 104% 1% 32 26
Pb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.05 106% 0% 0.7 0.2
P [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 98% 19% 17 7
Sb [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.8 102% ND < 0.8 < 0.8
Se [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% ND < 0.7 < 0.7
Sn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.5 104% ND 7.8 8.4
Si [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 3 97% 1% 710 440
Sr [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 99% 2% 15 14
Th [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.01 102% 10% 0.21 0.21
Ti [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.1 98% 2% 730 760
Tl [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.02 107% 3% 0.08 0.08
U [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.002 104% 3% 0.091 0.080
V [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 1 105% 2% 31 26
W [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.04 97% ND 3.2 1.0
Y [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.004 109% 1% 1.7 1.5
Zn [µg/g] 16-Feb-21 19:37 17-Feb-21 12:12 < 0.7 99% 0% 8.5 7.1

  
 Fraction 4 - AR Digest
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

BCR Sequential Extraction - Phase 4 (AR Digest)
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14391-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 01-December-2020
 

 Date Rec. : 20 November 2020
 LR Report: CA14681-NOV20
 Reference: 17909-04-01
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
ENV1

#1-300-18

Sample Date & Time NA
Sample weight [g] 24-Nov-20 14:42 25-Nov-20 10:24 25
Ext Fluid [#1 or #2] 24-Nov-20 14:42 25-Nov-20 10:24 1
Ext Volume [mL] 24-Nov-20 14:42 25-Nov-20 10:24 500
Final pH [no unit] 25-Nov-20 07:00 25-Nov-20 10:24 5.86
Hg [mg/L] 30-Nov-20 08:01 30-Nov-20 10:57 < 0.00001 109% ND 127% < 0.00001
As [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.0002 103% 2% 100% 0.045
Ag [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00005 101% ND 95% < 0.0005
Ba [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00002 94% 1% 98% 0.126
Cd [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.000003 99% 13% 98% 0.00045
Cr [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00008 101% 17% 95% 0.0018
Pb [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00001 92% 2% 96% 0.0002
Se [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00004 100% ND 90% < 0.0004
U [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.000002 90% 5% 88% 0.00111
Al [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.001 103% 2% 105% 0.050
B [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.002 97% 5% 97% 0.036
Be [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.000007 96% ND 95% 0.000100
Bi [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.000007 100% 4% 89% 0.000435
Ca [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.01 106% 0% 99% 662
Co [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.000004 98% 1% 95% 0.0230
Cu [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.0002 100% 0% 115% 0.0163
Fe [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.007 106% 12% NV 0.260
K [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.009 106% 1% 90% 4.68
Li [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.0001 98% 4% 88% 0.0178
Mg [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.001 107% 1% 95% 1.97
Mn [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00001 99% 1% 99% 1.45
Mo [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00004 102% 7% 97% 0.00457
Na [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.01 102% 4% 107% 1340
Ni [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.0001 99% 6% 101% 0.0536
P [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.003 108% ND NV < 0.003
Sb [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.0009 97% 5% 99% 0.0015
Si [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.02 104% 2% NV 2.30
Sn [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00006 96% 17% NV 0.00045
Sr [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00002 99% 2% 99% 0.135

TCLP1311
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
ENV1

#1-300-18

Th [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.0001 95% ND NV < 0.0001
Ti [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00005 100% 2% NV 0.00334
Tl [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.000005 93% 6% 96% 0.000490
V [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00001 100% ND 102% 0.00019
W [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.00002 99% ND NV < 0.00002
Y [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.000002 100% 1% NV 0.00120
Zn [mg/L] 26-Nov-20 11:03 27-Nov-20 14:18 < 0.002 99% 5% 112% 0.033

Analysis 10:
GDG-3

Knelson Tl

11:
GDG-4

Knelson Tl

12:
GDG-5

Knelson Tl

13:
F3 Ro Tl

14:
F4 Ro Tl

15:
F5 Ro Tl

16:BLK:
$Reg347/TCLP

1311 Blank#1

17:
Schedule 4

Limits

Sample Date & Time NA NA NA NA NA NA
Sample weight [g] 25 25 25 25 25 25 --- ---
Ext Fluid [#1 or #2] 1 1 1 1 1 1 1 ---
Ext Volume [mL] 500 500 500 500 500 500 500 ---
Final pH [no unit] 5.08 5.15 5.27 5.08 5.13 5.27 4.91 ---
Hg [mg/L] < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 0.1
As [mg/L] 0.246 0.139 0.506 0.038 0.023 0.128 < 0.002 2.5
Ag [mg/L] < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 5
Ba [mg/L] 0.114 0.117 0.135 0.103 0.0921 0.142 0.0281 100
Cd [mg/L] 0.00065 0.00048 0.00333 0.00047 0.00028 0.00331 0.00003 0.5
Cr [mg/L] 0.0135 0.0127 0.0095 0.0160 0.0122 0.0123 0.0020 5
Pb [mg/L] 0.0005 0.0003 0.0003 0.0002 < 0.0001 0.0009 0.0003 5
Se [mg/L] < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 1
U [mg/L] 0.00087 0.00053 0.00360 0.00065 0.00032 0.00362 0.00026 10
Al [mg/L] 0.766 0.492 0.284 0.884 0.550 0.249 0.007 ---
B [mg/L] 0.038 0.036 0.032 0.033 0.029 0.031 0.020 500
Be [mg/L] 0.000170 0.000130 0.000290 0.000190 0.000100 0.000280 < 0.000007 ---
Bi [mg/L] 0.000176 0.000482 0.000129 0.000059 0.000118 0.000024 0.000165 ---
Ca [mg/L] 171 243 337 168 228 353 1.35 ---
Co [mg/L] 0.0689 0.0558 0.0640 0.0312 0.0157 0.0204 0.00768 ---
Cu [mg/L] 0.147 0.0095 0.0020 0.0590 0.0181 0.0054 0.0573 ---
Fe [mg/L] 2.23 1.03 2.39 2.47 1.46 2.57 0.020 ---
K [mg/L] 3.86 4.98 6.43 3.56 4.63 6.32 0.336 ---
Li [mg/L] 0.0182 0.0136 0.0310 0.0158 0.0098 0.0263 < 0.0001 ---
Mg [mg/L] 3.10 1.90 1.77 2.64 1.30 1.50 0.162 ---
Mn [mg/L] 0.525 0.622 0.699 0.478 0.497 0.678 0.00552 ---
Mo [mg/L] 0.00310 0.00312 0.00248 0.00210 0.00221 0.00166 0.00043 ---
Na [mg/L] 1350 1320 1320 1360 1360 1330 1410 ---
Ni [mg/L] 0.139 0.216 0.144 0.0587 0.0676 0.0549 < 0.0001 ---
P [mg/L] < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 < 0.003 0.030 ---
Sb [mg/L] 0.0089 0.0047 0.0022 0.0033 0.0021 0.0012 0.0010 ---
Si [mg/L] 4.26 3.71 3.61 3.86 2.80 3.18 0.19 ---
Sn [mg/L] 0.00037 0.00032 0.00033 0.00029 0.00026 0.00018 0.00028 ---
Sr [mg/L] 0.0847 0.0720 0.105 0.0716 0.0463 0.102 0.00509 ---
Th [mg/L] < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 ---
Ti [mg/L] 0.00146 0.00144 0.00116 0.00174 0.00101 0.00079 0.00059 ---
Tl [mg/L] 0.000410 0.00105 0.00122 0.000260 0.000830 0.00108 < 0.000005 ---
V [mg/L] 0.00017 0.00011 0.00004 0.00005 < 0.00001 0.00010 0.00014 ---
W [mg/L] < 0.00002 < 0.00002 < 0.00002 < 0.00002 < 0.00002 < 0.00002 < 0.00002 ---
Y [mg/L] 0.00196 0.00203 0.00195 0.00164 0.00165 0.00210 0.000090 ---

TCLP1311
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14681-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or
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Analysis 10:
GDG-3

Knelson Tl

11:
GDG-4

Knelson Tl

12:
GDG-5

Knelson Tl

13:
F3 Ro Tl

14:
F4 Ro Tl

15:
F5 Ro Tl

16:BLK:
$Reg347/TCLP

1311 Blank#1

17:
Schedule 4

Limits

Zn [mg/L] 0.040 0.063 0.053 0.033 0.023 0.046 0.002 ---

  
 Extraction Fluid #1 - pH 4.93 ± 0.05
5.7mLs of acetic acid plus 64.3 mLs of 1.0N NaOH bulked to 1L with deionized water.

Extraction Fluid #2 - pH 2.88 ± 0.05
5.7 mLs of acetic acid bulked to 1L with deionized water.
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

TCLP1311
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14681-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 03-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14747-NOV20
 Reference: No. 17909-04-02
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike

Rep

Sample Date & Time
Sample weight [g] 27-Nov-20 16:15 30-Nov-20 08:52
Ext Fluid [#1 or #2] 27-Nov-20 16:15 30-Nov-20 08:52
Ext Volume [mL] 27-Nov-20 16:15 30-Nov-20 08:52
Final pH [no unit] 28-Nov-20 10:16 30-Nov-20 08:52
Hg [mg/L] 01-Dec-20 16:58 02-Dec-20 14:52 < 0.00001 NV 118%
As [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.0002 108% 118%
Ag [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.00005 109% 109%
Ba [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.00002 108% 105%
B [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.002 103% 106%
Cd [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.000003 107% 116%
Cr [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.00008 105% 110%
Pb [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.00001 103% 102%
Se [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.00004 102% 110%
U [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.000002 101% 100%
Al [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.001 106% 121%
Be [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.000007 105% 105%
Bi [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.000007 99% 92%
Ca [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.01 107% 108%
Co [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.000004 105% 111%
Cu [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.0002 107% 114%
Fe [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.007 109% NV
K [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.009 109% 108%
Li [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.0001 109% 114%
Mg [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.001 106% 109%
Mn [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.00001 103% 113%
Mo [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.00004 102% 115%
Na [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.01 110% 110%

TCLP1311
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
 

O
nL

in
e 

LI
M

S
 0002340029

Page 1 of 3
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike

Rep

Ni [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.0001 106% 116%
P [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.003 110% NV
Sb [mg/L] 30-Nov-20 22:05 01-Dec-20 15:46 < 0.0009 100% 98%
Si [mg/L] 30-Nov-20 22:05 02-Dec-20 17:20 < 0.02 108% NV
Sn [mg/L] 30-Nov-20 22:05 01-Dec-20 15:47 < 0.00006 100% NV
Sr [mg/L] 30-Nov-20 22:05 --- --- < 0.00002 103% 114%
Ti [mg/L] 30-Nov-20 22:05 01-Dec-20 15:47 < 0.00005 101% NV
Th [mg/L] 30-Nov-20 22:05 01-Dec-20 15:47 < 0.0001 101% NV
Tl [mg/L] 30-Nov-20 22:05 01-Dec-20 15:47 < 0.000005 104% 103%
V [mg/L] 30-Nov-20 22:05 01-Dec-20 15:47 < 0.00001 107% 117%
W [mg/L] 30-Nov-20 22:05 01-Dec-20 15:47 < 0.00002 102% NV
Y [mg/L] 30-Nov-20 22:05 01-Dec-20 15:47 < 0.000002 105% NV
Zn [mg/L] 30-Nov-20 22:05 01-Dec-20 15:47 < 0.002 101% 117%

Analysis 9:
Schedule 4

Limits

10:
GRG-2

Knelson TI

11:
F2 Ro TI

Sample Date & Time N/A N/A
Sample weight [g] --- 100 100
Ext Fluid [#1 or #2] --- 2 1
Ext Volume [mL] --- 2000 2000
Final pH [no unit] --- 4.50 6.15
Hg [mg/L] 0.1 < 0.00001 < 0.00001
As [mg/L] 2.5 0.631 0.063
Ag [mg/L] 5 < 0.0005 < 0.0005
Ba [mg/L] 100 0.243 0.222
B [mg/L] 500 0.05 0.03
Cd [mg/L] 0.5 0.00091 0.00029
Cr [mg/L] 5 0.0518 0.0103
Pb [mg/L] 5 0.0030 < 0.0001
Se [mg/L] 1.0 < 0.0004 < 0.0004
U [mg/L] 10 0.00206 0.00099
Al [mg/L] 3.41 0.020
Be [mg/L] 0.000930 0.000060
Bi [mg/L] 0.000150 0.000030
Ca [mg/L] 848 839
Co [mg/L] 0.132 0.0228
Cu [mg/L] 0.0930 0.0009
Fe [mg/L] 5.27 0.180
K [mg/L] 1.39 3.83
Li [mg/L] 0.0156 0.0151
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Analysis 9:
Schedule 4

Limits

10:
GRG-2

Knelson TI

11:
F2 Ro TI

Mg [mg/L] 3.45 1.95
Mn [mg/L] 1.62 1.35
Mo [mg/L] 0.00010 0.00133
Na [mg/L] 10.8 1490
Ni [mg/L] 0.375 0.0826
P [mg/L] 0.010 0.040
Sb [mg/L] 0.0020 0.0011
Si [mg/L] 0.64 0.26
Sn [mg/L] 0.00016 0.00016
Sr [mg/L] --- 0.142 0.126
Ti [mg/L] 0.00116 0.00107
Th [mg/L] 0.0001 < 0.0001
Tl [mg/L] 0.000230 0.000450
V [mg/L] 0.00003 0.00013
W [mg/L] < 0.00002 0.00026
Y [mg/L] 0.00721 0.00135
Zn [mg/L] 0.121 0.021

  
 Extraction Fluid #1 - pH 4.93 ± 0.05
5.7mLs of acetic acid plus 64.3 mLs of 1.0N NaOH bulked to 1L with deionized water.

Extraction Fluid #2 - pH 2.88 ± 0.05
5.7 mLs of acetic acid bulked to 1L with deionized water.
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 20-January-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14288-JAN21
 Reference: 17909-04-04
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike Rep

9:
Schedule 4

Limits

10:
GRG-7

Knelson TI

Sample Date & Time NA
Sample weight [g] 13-Jan-21 18:00 14-Jan-21 14:30 --- 100
Ext Fluid [#1 or #2] 13-Jan-21 18:00 14-Jan-21 14:30 --- 1
Ext Volume [mL] 13-Jan-21 18:00 14-Jan-21 14:30 --- 2000
Final pH [no unit] 14-Jan-21 10:00 14-Jan-21 14:30 --- 5.22
Hg [mg/L] 15-Jan-21 15:00 18-Jan-21 12:42 < 0.00001 89% 110% 0.1 < 0.00001
As [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.0002 96% 100% 2.5 0.247
Ag [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00005 97% 90% 5 < 0.00005
Ba [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00002 93% 99% 100 0.148
B [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.002 103% 93% 500 0.052
Cd [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.000003 94% 101% 0.5 0.00275
Cr [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00008 96% 89% 5 0.0153
Pb [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00001 95% 98% 5 0.00026
Se [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00004 95% 98% 1 0.00037
U [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.000002 96% 97% 10 0.00302
Al [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.001 99% 126% 0.837
Be [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.000007 93% 91% 0.000300
Bi [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.000007 96% 77% < 0.000007
Ca [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.01 95% 96% 229
Co [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.000004 94% 92% 0.0928
Cu [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.0002 95% 91% 0.0533
Fe [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.007 100% NV 3.45
K [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.009 102% 104% 8.48
Li [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.0001 105% 86% 0.0379
Mg [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.001 106% 96% 7.12
Mn [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00001 96% 94% 0.974
Mo [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00004 101% 94% 0.00036
Na [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.01 105% 108% 1370
Ni [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.0001 95% 97% 0.279
P [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.003 99% NV < 0.003
Sb [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.0009 99% 114% < 0.0009
Si [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.02 91% NV 7.02
Sn [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00006 100% NV < 0.00006
Sr [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00002 95% 100% 0.136
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike Rep

9:
Schedule 4

Limits

10:
GRG-7

Knelson TI

Ti [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00005 100% NV 0.00105
Th [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.0001 101% NV < 0.0001
Tl [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.000005 97% 100% 0.000530
V [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00001 96% 98% 0.00317
W [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.00002 103% NV 0.00028
Y [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.000002 97% NV 0.00455
Zn [mg/L] 15-Jan-21 13:27 19-Jan-21 09:52 < 0.002 98% 95% 0.149

Analysis 11:
GRG-8

Knelson TI

12:
F7 Ro Tl

13:
F8 Ro Tl

14:
F8 Ro Tl

15:BLK:
$Reg347/TCLP

1311 Blank#1

Sample Date & Time NA NA NA
Sample weight [g] 100 100 100 100 ---
Ext Fluid [#1 or #2] 1 1 1 1 1
Ext Volume [mL] 2000 2000 2000 2000 2000
Final pH [no unit] 5.11 5.16 5.10 5.09 4.96
Hg [mg/L] < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
As [mg/L] 0.205 0.0389 0.0358 0.0364 < 0.0002
Ag [mg/L] < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Ba [mg/L] 0.688 0.146 0.605 0.566 0.04889
B [mg/L] 0.042 0.051 0.049 0.052 0.057
Cd [mg/L] 0.000820 0.00174 0.000220 0.000230 0.000010
Cr [mg/L] 0.0137 0.0126 0.0160 0.0156 0.00188
Pb [mg/L] 0.00315 0.00014 0.00120 0.00253 0.00038
Se [mg/L] 0.00013 0.00009 0.00018 0.00028 0.00029
U [mg/L] 0.00303 0.00252 0.00260 0.00234 0.000070
Al [mg/L] 0.819 1.08 0.862 0.855 0.023
Be [mg/L] 0.000280 0.000290 0.000250 0.000210 < 0.000007
Bi [mg/L] < 0.000007 < 0.000007 < 0.000007 < 0.000007 < 0.000007
Ca [mg/L] 133 172 112 109 1.63
Co [mg/L] 0.0706 0.0255 0.0144 0.0138 0.000060
Cu [mg/L] 0.0347 0.0275 0.0199 0.0166 0.0030
Fe [mg/L] 2.42 6.60 4.11 4.18 0.010
K [mg/L] 5.73 7.90 5.40 5.38 0.400
Li [mg/L] 0.0205 0.0330 0.0183 0.0180 0.0002
Mg [mg/L] 3.72 5.24 3.07 2.73 0.160
Mn [mg/L] 0.579 0.829 0.493 0.473 0.00224
Mo [mg/L] 0.00019 0.00018 0.00015 0.00017 0.00014
Na [mg/L] 1380 1420 1440 1410 1420
Ni [mg/L] 0.291 0.0755 0.0660 0.0663 0.0014
P [mg/L] 0.030 0.010 < 0.003 0.020 < 0.003
Sb [mg/L] < 0.0009 < 0.0009 < 0.0009 < 0.0009 < 0.0009
Si [mg/L] 4.32 5.76 4.02 3.63 0.14
Sn [mg/L] 0.00102 < 0.00006 < 0.00006 < 0.00006 < 0.00006
Sr [mg/L] 0.104 0.101 0.0856 0.0828 0.00335
Ti [mg/L] 0.00112 0.00103 0.00139 0.00123 0.00081
Th [mg/L] < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Tl [mg/L] 0.000740 0.000440 0.000610 0.000610 0.000010
V [mg/L] 0.00183 0.00171 0.00144 0.00123 0.00006
W [mg/L] < 0.00002 0.00010 < 0.00002 0.00019 0.00004
Y [mg/L] 0.00193 0.00380 0.00180 0.00181 0.000060
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Analysis 11:
GRG-8

Knelson TI

12:
F7 Ro Tl

13:
F8 Ro Tl

14:
F8 Ro Tl

15:BLK:
$Reg347/TCLP

1311 Blank#1

Zn [mg/L] 0.164 0.086 0.079 0.075 0.010

  
 Extraction Fluid #1 - pH 4.93 ± 0.05
5.7mLs of acetic acid plus 64.3 mLs of 1.0N NaOH bulked to 1L with deionized water.

Extraction Fluid #2 - pH 2.88 ± 0.05
5.7 mLs of acetic acid bulked to 1L with deionized water.
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 28-January-2021
 

 Date Rec. : 19 January 2021
 LR Report: CA14380-JAN21
 Reference: 17909-04-06
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike

Rep

Sample Date & Time
Sample weight [g] 21-Jan-21 13:06 22-Jan-21 11:12
Ext Fluid [#1 or #2] 21-Jan-21 13:06 22-Jan-21 11:12
Ext Volume [mL] 21-Jan-21 13:06 22-Jan-21 11:12
Final pH [no unit] 22-Jan-21 06:50 22-Jan-21 11:12
Hg [mg/L] 26-Jan-21 07:55 26-Jan-21 13:50 < 0.00001 109% 73%
As [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.0002 98% 100%
Ag [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00005 97% 84%
Ba [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00002 95% 97%
B [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.002 95% 102%
Cd [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.000003 100% 96%
Cr [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00008 100% 96%
Pb [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00001 97% 102%
Se [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00004 103% 107%
U [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.000002 90% 89%
Al [mg/L] 26-Jan-21 08:42 --- --- < 0.001 101% 120%
Be [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.000007 94% 98%
Bi [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.000007 91% 83%
Ca [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.01 100% 100%
Co [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.000004 99% 105%
Cu [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.0002 98% 100%
Fe [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.007 99% NV
K [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.009 110% 105%
Li [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.0001 97% 97%
Mg [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.001 104% 98%
Mn [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00001 98% 103%
Mo [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00004 96% 103%
Na [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.01 97% 94%
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike

Rep

Ni [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.0001 99% 105%
P [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.003 98% NV
Sb [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.0009 98% 98%
Si [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.02 109% NV
Sn [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00006 94% NV
Sr [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00002 97% 102%
Ti [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00005 92% NV
Th [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.0001 97% NV
Tl [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.000005 98% 104%
V [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00001 97% 100%
W [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.00002 92% NV
Y [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.000002 97% NV
Zn [mg/L] 26-Jan-21 08:42 27-Jan-21 14:50 < 0.002 97% 110%

Analysis 9:
Schedule 4

Limits

10:
GRG-6

Knelson TI

11:
F6 Ro TL

12:BLK:
$Reg347/TCL

P1311
Blank#1

Sample Date & Time NA NA
Sample weight [g] --- 100 100 ---
Ext Fluid [#1 or #2] --- 1 1 1
Ext Volume [mL] --- 2000 2000 2000
Final pH [no unit] --- 5.24 5.19 4.93
Hg [mg/L] 0.1 0.00001 0.00001 < 0.00001
As [mg/L] 2.5 0.435 0.103 < 0.0002
Ag [mg/L] 5 0.00008 < 0.00005 0.00014
Ba [mg/L] 100 0.225 0.221 0.0273
B [mg/L] 500 0.035 0.120 0.016
Cd [mg/L] 0.5 0.00233 0.00116 0.000010
Cr [mg/L] 5 0.0108 0.0142 0.00282
Pb [mg/L] 5 0.00191 0.00148 < 0.00001
Se [mg/L] 1.0 0.00105 0.00067 < 0.00004
U [mg/L] 10 0.00226 0.00218 < 0.000002
Al [mg/L] --- 0.725 0.898 0.006
Be [mg/L] 0.000270 0.000290 0.000020
Bi [mg/L] 0.000300 0.000080 0.000170
Ca [mg/L] 275 226 0.74
Co [mg/L] 0.102 0.0304 0.000040
Cu [mg/L] 0.0069 0.0073 0.0019
Fe [mg/L] 4.75 6.91 0.010
K [mg/L] 13.5 11.7 0.280
Li [mg/L] 0.0632 0.0517 < 0.0001
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Analysis 9:
Schedule 4

Limits

10:
GRG-6

Knelson TI

11:
F6 Ro TL

12:BLK:
$Reg347/TCL

P1311
Blank#1

Mg [mg/L] 7.47 6.23 0.080
Mn [mg/L] 1.02 0.883 0.00074
Mo [mg/L] 0.00065 0.00038 0.00040
Na [mg/L] 1390 1380 1350
Ni [mg/L] 0.416 0.110 0.0015
P [mg/L] 0.020 0.050 < 0.003
Sb [mg/L] 0.0034 0.0013 < 0.0009
Si [mg/L] 7.54 6.81 0.12
Sn [mg/L] 0.00028 0.00043 0.00036
Sr [mg/L] 0.159 0.128 0.00085
Ti [mg/L] 0.00148 0.00080 0.00063
Th [mg/L] < 0.0001 < 0.0001 < 0.0001
Tl [mg/L] 0.000670 0.000650 < 0.000005
V [mg/L] 0.00006 0.00023 0.00017
W [mg/L] 0.00009 0.00011 < 0.00002
Y [mg/L] 0.00408 0.00401 0.000020
Zn [mg/L] 0.189 0.130 0.004

  
 Extraction Fluid #1 - pH 4.93 ± 0.05
5.7mLs of acetic acid plus 64.3 mLs of 1.0N NaOH bulked to 1L with deionized water.

Extraction Fluid #2 - pH 2.88 ± 0.05
5.7 mLs of acetic acid bulked to 1L with deionized water.
 
 

    
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 01-December-2020
 

 Date Rec. : 20 November 2020
 LR Report: CA14682-NOV20
 Reference: 17909-04-01
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 3:

Analysis
Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
ENV1

#1-300-18

10:
GDG-3

Knelson Tl

Sample Date & Time NA NA
Sample weight [g] 25-Nov-20 10:25 25 25
Ext Fluid [#1 or #2] 25-Nov-20 10:25 1 1
Ext Volume [mL] 25-Nov-20 10:25 500 500
Final pH [no unit] 25-Nov-20 10:25 9.27 9.31
Hg [mg/L] 30-Nov-20 10:57 < 0.00001 109% ND 127% < 0.00001 < 0.00001
As [mg/L] 27-Nov-20 14:24 < 0.0002 103% 2% 100% 0.0646 0.154
Ag [mg/L] 27-Nov-20 14:24 < 0.00005 101% ND 95% < 0.00005 < 0.00005
Ba [mg/L] 27-Nov-20 14:24 < 0.00002 94% 1% 98% 0.00625 0.00511
Cd [mg/L] 27-Nov-20 14:24 < 0.000003 99% 13% 98% 0.000008 0.000007
Cr [mg/L] 27-Nov-20 14:24 < 0.00008 101% 17% 95% 0.00467 0.00553
Pb [mg/L] 27-Nov-20 14:24 < 0.00001 92% 2% 96% 0.00110 0.00035
Se [mg/L] 27-Nov-20 14:24 < 0.00004 100% ND 90% 0.00023 0.00033
U [mg/L] 27-Nov-20 14:24 < 0.000002 90% 5% 88% 0.000142 0.000049
Al [mg/L] 27-Nov-20 14:24 < 0.001 103% 2% 105% 0.609 0.904
B [mg/L] 27-Nov-20 14:24 < 0.002 97% 5% 97% 0.012 0.008
Be [mg/L] 27-Nov-20 14:24 < 0.000007 96% ND 95% 0.000035 < 0.000007
Bi [mg/L] 27-Nov-20 14:24 < 0.000007 100% 4% 89% 0.000505 0.000104
Ca [mg/L] 27-Nov-20 14:24 < 0.01 106% 0% 99% 9.05 7.87
Co [mg/L] 27-Nov-20 14:24 < 0.000004 98% 1% 95% 0.00140 0.00115
Cu [mg/L] 27-Nov-20 14:24 < 0.0002 100% 0% 115% 0.0053 0.0064
Fe [mg/L] 27-Nov-20 14:24 < 0.007 106% 12% NV 1.10 0.819
K [mg/L] 27-Nov-20 14:24 < 0.009 106% 1% 90% 0.151 0.119
Li [mg/L] 27-Nov-20 14:24 < 0.0001 98% 4% 88% 0.0031 0.0038
Mg [mg/L] 27-Nov-20 14:24 < 0.001 107% 1% 95% 0.778 0.929
Mn [mg/L] 27-Nov-20 14:24 < 0.00001 99% 1% 99% 0.0132 0.0108
Mo [mg/L] 27-Nov-20 14:24 < 0.00004 102% 7% 97% 0.00133 0.00090
Na [mg/L] 27-Nov-20 14:24 < 0.01 102% 4% 107% 6.24 6.24
Ni [mg/L] 27-Nov-20 14:24 < 0.0001 99% 6% 101% 0.0035 0.0029
P [mg/L] 27-Nov-20 14:24 < 0.003 108% ND NV 0.006 0.004

SPLP1312
 
Project : CA20M-00000-110-17909-04
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General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
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Analysis 3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
ENV1

#1-300-18

10:
GDG-3

Knelson Tl

Sb [mg/L] 27-Nov-20 14:24 < 0.0009 97% 5% 99% < 0.0009 0.0108
Si [mg/L] 27-Nov-20 14:24 < 0.02 104% 2% NV 3.10 3.90
Sn [mg/L] 27-Nov-20 14:24 < 0.00006 96% 17% NV 0.00017 0.00010
Sr [mg/L] 27-Nov-20 14:24 < 0.00002 99% 2% 99% 0.00917 0.0106
Th [mg/L] 27-Nov-20 14:24 < 0.0001 95% ND NV 0.0001 < 0.0001
Ti [mg/L] 27-Nov-20 14:24 < 0.00005 100% 2% NV 0.0396 0.0415
Tl [mg/L] 27-Nov-20 14:24 < 0.000005 93% 6% 96% 0.000005 0.000005
V [mg/L] 27-Nov-20 14:24 < 0.00001 100% ND 102% 0.00352 0.00551
W [mg/L] 27-Nov-20 14:24 < 0.00002 99% ND NV 0.00078 0.00100
Y [mg/L] 27-Nov-20 14:24 < 0.000002 100% 1% NV 0.000177 0.000144
Zn [mg/L] 27-Nov-20 14:24 < 0.002 99% 5% 112% 0.003 < 0.002

Analysis 11:
GDG-4

Knelson Tl

12:
GDG-5

Knelson Tl

13:
F3 Ro Tl

14:
F4 Ro Tl

15:
F5 Ro Tl

16:
ENV1

#1-300-18

17:BLK:
$SPLP1312

Blank #1

Sample Date & Time NA NA NA NA NA
Sample weight [g] 25 25 25 25 25 25 ---
Ext Fluid [#1 or #2] 1 1 1 1 1 1 1
Ext Volume [mL] 500 500 500 500 500 500 500
Final pH [no unit] 9.01 9.25 9.32 9.28 9.43 9.27 4.24
Hg [mg/L] < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
As [mg/L] 0.0549 0.0785 0.0512 0.0291 0.0413 0.0651 < 0.0002
Ag [mg/L] < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Ba [mg/L] 0.00494 0.00568 0.00386 0.00508 0.00647 0.00628 0.00526
Cd [mg/L] 0.000007 0.000008 0.000011 0.000008 0.000015 0.000018 < 0.000003
Cr [mg/L] 0.00337 0.00908 0.00404 0.00726 0.0122 0.00470 < 0.00008
Pb [mg/L] 0.00004 0.00015 0.00061 0.00012 0.00036 0.00108 < 0.00001
Se [mg/L] 0.00072 0.00029 0.00009 0.00023 0.00011 0.00022 < 0.00004
U [mg/L] 0.000029 0.000281 0.000052 0.000025 0.000322 0.000143 0.000002
Al [mg/L] 0.352 0.612 0.748 0.711 0.746 0.615 0.011
B [mg/L] 0.008 0.010 0.007 0.012 0.014 0.012 0.018
Be [mg/L] < 0.000007 0.000016 < 0.000007 0.000013 0.000022 0.000027 < 0.000007
Bi [mg/L] 0.000586 0.000331 0.000056 0.000885 0.000356 0.000575 0.000014
Ca [mg/L] 13.3 9.58 7.11 8.69 7.67 8.98 0.21
Co [mg/L] 0.000334 0.00102 0.000657 0.000611 0.000946 0.00137 < 0.000004
Cu [mg/L] 0.0014 0.0024 0.0031 0.0020 0.0021 0.0053 0.0003
Fe [mg/L] 0.357 0.909 0.593 0.937 1.13 1.14 < 0.007
K [mg/L] 0.091 0.229 0.116 0.096 0.216 0.144 0.121
Li [mg/L] 0.0030 0.0047 0.0025 0.0027 0.0036 0.0032 < 0.0001
Mg [mg/L] 0.788 0.671 0.664 0.587 0.626 0.790 0.029
Mn [mg/L] 0.00404 0.0118 0.00761 0.00979 0.0133 0.0135 0.00007
Mo [mg/L] 0.00191 0.00178 0.00055 0.00107 0.00142 0.00127 < 0.00004
Na [mg/L] 4.95 4.96 5.10 5.51 5.68 6.16 2.66
Ni [mg/L] 0.0023 0.0037 0.0019 0.0029 0.0027 0.0037 < 0.0001

SPLP1312
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 SGS Canada Inc.
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Analysis 11:
GDG-4

Knelson Tl

12:
GDG-5

Knelson Tl

13:
F3 Ro Tl

14:
F4 Ro Tl

15:
F5 Ro Tl

16:
ENV1

#1-300-18

17:BLK:
$SPLP1312

Blank #1

P [mg/L] < 0.003 < 0.003 0.006 < 0.003 0.007 0.004 0.004
Sb [mg/L] 0.0035 0.0011 0.0026 0.0015 0.0009 < 0.0009 < 0.0009
Si [mg/L] 2.40 3.12 3.00 3.23 3.63 3.10 0.33
Sn [mg/L] < 0.00006 0.00012 0.00008 0.00013 0.00014 0.00017 < 0.00006
Sr [mg/L] 0.0117 0.0120 0.00918 0.00833 0.00925 0.00935 0.00028
Th [mg/L] < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.0002 0.0002 < 0.0001
Ti [mg/L] 0.0103 0.0314 0.0270 0.0259 0.0406 0.0397 0.00010
Tl [mg/L] < 0.000005 0.000007 < 0.000005 < 0.000005 0.000014 < 0.000005 < 0.000005
V [mg/L] 0.00187 0.00364 0.00382 0.00324 0.00405 0.00354 0.00001
W [mg/L] 0.00024 0.00065 0.00060 0.00021 0.00095 0.00078 < 0.00002
Y [mg/L] 0.000033 0.000117 0.000113 0.000118 0.000158 0.000188 0.000005
Zn [mg/L] < 0.002 0.003 0.002 < 0.002 0.004 0.003 < 0.002

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 03-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14748-NOV20
 Reference: No. 17909-04-02
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 3:

Analysis
Completed

Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike

Rep

9:
GRG-2

Knelson TI

10:
F2 Ro TI

Sample Date & Time N/A N/A
Sample weight [g] 01-Dec-20 09:53 100 100
Ext Fluid [#1 or #2] 01-Dec-20 09:53 1 1
Ext Volume [mL] 01-Dec-20 09:53 2000 2000
Final pH [no unit] 01-Dec-20 09:53 9.17 9.47
Hg [mg/L] 03-Dec-20 13:11 < 0.00001 118% 128% 0.00001 < 0.00001
Al [mg/L] 03-Dec-20 16:00 < 0.001 102% NV 0.27 0.39
As [mg/L] 03-Dec-20 16:00 < 0.0002 103% 115% 0.154 0.054
Ag [mg/L] 03-Dec-20 16:00 < 0.00005 101% 111% < 0.0005 < 0.0005
Ba [mg/L] 03-Dec-20 16:00 < 0.00002 98% 117% 0.0148 0.0173
Be [mg/L] 03-Dec-20 16:00 < 0.000007 94% 108% < 0.00007 < 0.00007
B [mg/L] 03-Dec-20 16:00 < 0.002 101% 108% < 0.02 < 0.02
Bi [mg/L] 03-Dec-20 16:00 < 0.000007 105% 101% < 0.00007 < 0.00007
Ca [mg/L] 03-Dec-20 16:00 < 0.01 100% 104% 10.0 7.94
Cd [mg/L] 03-Dec-20 16:00 < 0.000003 100% 117% < 0.00003 < 0.00003
Co [mg/L] 03-Dec-20 16:00 < 0.000004 100% 115% 0.00012 0.00014
Cr [mg/L] 03-Dec-20 16:00 < 0.00008 100% 121% 0.0011 0.0015
Cu [mg/L] 03-Dec-20 16:00 < 0.0002 101% 118% < 0.002 < 0.002
Fe [mg/L] 03-Dec-20 16:00 < 0.007 107% NV < 0.07 0.12
K [mg/L] 03-Dec-20 16:00 < 0.009 108% 105% 0.12 0.06
Li [mg/L] 03-Dec-20 16:00 < 0.0001 94% 113% 0.003 0.002
Mg [mg/L] 03-Dec-20 16:00 < 0.001 109% 104% 0.69 0.50
Mn [mg/L] 03-Dec-20 16:00 < 0.00001 101% 119% 0.0033 0.0033
Mo [mg/L] 03-Dec-20 16:00 < 0.00004 97% 108% 0.0016 0.0011
Na [mg/L] 03-Dec-20 16:00 < 0.01 108% 107% 5.06 5.88
Ni [mg/L] 03-Dec-20 16:00 < 0.0001 100% 112% < 0.001 < 0.001
P [mg/L] 03-Dec-20 16:00 < 0.003 103% NV < 0.003 < 0.003
Pb [mg/L] 03-Dec-20 16:00 < 0.00001 97% 117% < 0.0001 < 0.0001
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Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike

Rep

9:
GRG-2

Knelson TI

10:
F2 Ro TI

Sb [mg/L] 03-Dec-20 16:00 < 0.0009 102% 107% < 0.009 < 0.009
Se [mg/L] 03-Dec-20 16:00 < 0.00004 101% 128% 0.0004 < 0.0004
Si [mg/L] 03-Dec-20 16:00 < 0.02 102% NV 2.49 2.57
Sn [mg/L] 03-Dec-20 16:00 < 0.00006 97% NV < 0.0006 < 0.0006
Sr [mg/L] 03-Dec-20 16:00 < 0.00002 101% 111% 0.0107 0.0083
Ti [mg/L] 03-Dec-20 16:00 < 0.00005 95% NV 0.0036 0.0062
Th [mg/L] 03-Dec-20 16:00 < 0.0001 101% NV < 0.0001 < 0.0001
Tl [mg/L] 03-Dec-20 16:00 < 0.000005 101% 119% < 0.00005 < 0.00005
U [mg/L] 03-Dec-20 16:00 < 0.000002 98% 112% 0.00010 0.00003
V [mg/L] 03-Dec-20 16:00 < 0.00001 100% 117% 0.0026 0.0023
W [mg/L] 03-Dec-20 16:00 < 0.00002 101% NV 0.0018 0.0020
Y [mg/L] 03-Dec-20 16:00 < 0.000002 101% NV < 0.00002 0.00002
Zn [mg/L] 03-Dec-20 16:00 < 0.002 100% 146% < 0.02 < 0.02

Analysis 11:
F2 Ro TI

12:BLK:
$SPLP1312

Blank #1

Sample Date & Time
Sample weight [g] 100 ---
Ext Fluid [#1 or #2] 1 1
Ext Volume [mL] 2000 2000
Final pH [no unit] 9.48 4.24
Hg [mg/L] < 0.00001 0.00001
Al [mg/L] 0.59 < 0.01
As [mg/L] 0.056 < 0.002
Ag [mg/L] < 0.0005 < 0.0005
Ba [mg/L] 0.0103 0.0042
Be [mg/L] < 0.00007 < 0.00007
B [mg/L] < 0.02 < 0.02
Bi [mg/L] < 0.00007 < 0.00007
Ca [mg/L] 7.67 0.42
Cd [mg/L] < 0.00003 < 0.00003
Co [mg/L] 0.00031 < 0.00004
Cr [mg/L] 0.0031 < 0.0008
Cu [mg/L] < 0.002 < 0.002
Fe [mg/L] 0.31 < 0.07
K [mg/L] 0.11 0.04
Li [mg/L] 0.002 < 0.001
Mg [mg/L] 0.55 0.02
Mn [mg/L] 0.0061 0.0015
Mo [mg/L] 0.0012 < 0.0004

SPLP1312
 
Project : CA20M-00000-110-17909-04
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Analysis 11:
F2 Ro TI

12:BLK:
$SPLP1312

Blank #1

Na [mg/L] 5.10 2.57
Ni [mg/L] 0.001 < 0.001
P [mg/L] < 0.003 < 0.003
Pb [mg/L] 0.0004 < 0.0001
Sb [mg/L] < 0.009 < 0.009
Se [mg/L] < 0.0004 < 0.0004
Si [mg/L] 2.96 0.14
Sn [mg/L] < 0.0006 < 0.0006
Sr [mg/L] 0.0080 < 0.0002
Ti [mg/L] 0.0185 < 0.0005
Th [mg/L] < 0.0001 < 0.0001
Tl [mg/L] < 0.00005 < 0.00005
U [mg/L] 0.00014 0.00043
V [mg/L] 0.0029 < 0.0001
W [mg/L] 0.0030 < 0.0002
Y [mg/L] 0.00006 < 0.00002
Zn [mg/L] < 0.02 < 0.02

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 20-January-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14289-JAN21
 Reference: 17909-04-04
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 3:

Analysis
Completed

Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson TI

10:
GRG-8

Knelson TI

11:
F7 Ro Tl

12:
F8 Ro Tl

13:
F8 Ro Tl

14:BLK:
$SPLP1312

Blank #1

Sample Date & Time NA NA NA NA
Sample weight [g] 14-Jan-21 13:17 100 100 100 100 100 ---
Ext Fluid [#1 or #2] 14-Jan-21 13:17 1 1 1 1 1 1
Ext Volume [mL] 14-Jan-21 13:17 2000 2000 2000 2000 2000 2000
Final pH [no unit] 14-Jan-21 13:17 9.48 9.51 9.41 9.49 9.52 4.20
Hg [mg/L] 18-Jan-21 12:42 < 0.00001 89% 110% < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
Al [mg/L] 19-Jan-21 09:53 < 0.001 99% 126% 0.596 0.727 2.19 0.609 0.594 0.006
As [mg/L] 19-Jan-21 09:53 < 0.0002 96% 100% 0.238 0.213 0.0551 0.0318 0.0309 < 0.0002
Ag [mg/L] 19-Jan-21 09:53 < 0.00005 97% 90% < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Ba [mg/L] 19-Jan-21 09:53 < 0.00002 93% 99% 0.0137 0.0265 0.0136 0.0179 0.0162 0.00347
Be [mg/L] 19-Jan-21 09:53 < 0.000007 93% 91% < 0.000007 0.000015 0.000031 0.000009 0.000008 < 0.000007
B [mg/L] 19-Jan-21 09:53 < 0.002 103% 93% 0.031 0.028 0.025 0.024 0.013 0.015
Bi [mg/L] 19-Jan-21 09:53 < 0.000007 96% 77% 0.000042 0.000110 0.000047 0.000068 0.000061 0.000040
Ca [mg/L] 19-Jan-21 09:53 < 0.01 95% 96% 9.11 9.70 10.6 7.69 7.64 0.27
Cd [mg/L] 19-Jan-21 09:53 < 0.000003 94% 101% 0.000006 0.000007 0.000025 0.000007 0.000008 < 0.000003
Co [mg/L] 19-Jan-21 09:53 < 0.000004 94% 92% 0.000324 0.000674 0.00106 0.000330 0.000296 0.000022
Cr [mg/L] 19-Jan-21 09:53 < 0.00008 96% 89% 0.00148 0.00461 0.00661 0.00351 0.00307 0.00017
Cu [mg/L] 19-Jan-21 09:53 < 0.0002 95% 91% 0.0026 0.0028 0.0044 0.0011 0.0009 0.0067
Fe [mg/L] 19-Jan-21 09:53 < 0.007 100% NV 0.394 0.796 1.75 0.619 0.553 < 0.007
K [mg/L] 19-Jan-21 09:53 < 0.009 102% 104% 0.555 0.431 0.538 0.333 0.340 0.040

SPLP1312
 
Project : CA20M-00000-110-17909-04
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 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson TI

10:
GRG-8

Knelson TI

11:
F7 Ro Tl

12:
F8 Ro Tl

13:
F8 Ro Tl

14:BLK:
$SPLP1312

Blank #1

Li [mg/L] 19-Jan-21 09:53 < 0.0001 105% 86% 0.0071 0.0045 0.0066 0.0032 0.0030 < 0.0001
Mg [mg/L] 19-Jan-21 09:53 < 0.001 106% 96% 1.41 1.30 2.02 0.849 0.812 0.029
Mn [mg/L] 19-Jan-21 09:53 < 0.00001 96% 94% 0.00607 0.0116 0.0322 0.00839 0.00748 0.00006
Mo [mg/L] 19-Jan-21 09:53 < 0.00004 101% 94% 0.00070 0.00107 0.00075 0.00076 0.00072 0.00008
Na [mg/L] 19-Jan-21 09:53 < 0.01 105% 108% 7.34 7.85 7.76 7.32 5.25 2.24
Ni [mg/L] 19-Jan-21 09:53 < 0.0001 95% 97% 0.0029 0.0035 0.0035 0.0017 0.0016 0.0209
P [mg/L] 19-Jan-21 09:53 < 0.003 99% NV < 0.003 0.008 0.017 0.010 0.008 0.024
Pb [mg/L] 19-Jan-21 09:53 < 0.00001 95% 98% 0.00019 0.00122 0.00039 0.00126 0.00129 0.00004
Sb [mg/L] 19-Jan-21 09:53 < 0.0009 99% 114% 0.0016 0.0025 < 0.0009 < 0.0009 < 0.0009 < 0.0009
Se [mg/L] 19-Jan-21 09:53 < 0.00004 95% 98% 0.00079 0.00067 0.00027 0.00018 0.00016 < 0.00004
Si [mg/L] 19-Jan-21 09:53 < 0.02 91% NV 3.45 4.16 7.14 3.12 2.86 0.09
Sn [mg/L] 19-Jan-21 09:53 < 0.00006 100% NV 0.00007 0.00016 0.00012 0.00013 0.00008 < 0.00006
Sr [mg/L] 19-Jan-21 09:53 < 0.00002 95% 100% 0.0114 0.0170 0.0144 0.0123 0.0124 0.00040
Ti [mg/L] 19-Jan-21 09:53 < 0.00005 100% NV 0.0207 0.0349 0.102 0.0249 0.0208 0.00009
Th [mg/L] 19-Jan-21 09:53 < 0.0001 101% NV < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Tl [mg/L] 19-Jan-21 09:53 < 0.000005 97% 100% < 0.000005 0.000007 0.000013 0.000005 0.000006 0.000010
U [mg/L] 19-Jan-21 09:53 < 0.000002 96% 97% 0.000104 0.000110 0.000126 0.000068 0.000061 0.000044
V [mg/L] 19-Jan-21 09:53 < 0.00001 96% 98% 0.00704 0.00493 0.01086 0.00365 0.00324 0.00007
W [mg/L] 19-Jan-21 09:53 < 0.00002 103% NV 0.00301 0.00055 0.00573 0.00055 0.00044 0.00002
Y [mg/L] 19-Jan-21 09:53 < 0.000002 97% NV 0.000077 0.000125 0.000383 0.000092 0.000078 0.000003
Zn [mg/L] 19-Jan-21 09:53 < 0.002 98% 95% < 0.002 0.003 0.003 0.003 0.003 0.002

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

SPLP1312
 
Project : CA20M-00000-110-17909-04

 
SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14289-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS General Conditions of Services located at

https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 27-January-2021
 

 Date Rec. : 19 January 2021
 LR Report: CA14381-JAN21
 Reference: 17909-04-06
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 3:

Analysis
Completed

Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike

Rep

9:
GRG-6

Knelson TI

10:
F6 Ro TL

Sample Date & Time NA NA
Sample weight [g] 21-Jan-21 09:18 100 100
Ext Fluid [#1 or #2] 21-Jan-21 09:18 1 1
Ext Volume [mL] 21-Jan-21 09:18 2000 2000
Final pH [no unit] 21-Jan-21 09:18 9.47 9.46
Hg [mg/L] 22-Jan-21 14:41 < 0.00001 101% 109% < 0.00001 < 0.00001
Al [mg/L] 27-Jan-21 12:48 < 0.001 101% 111% 0.426 0.642
As [mg/L] 27-Jan-21 12:48 < 0.0002 106% 104% 0.0639 0.327
Ag [mg/L] 27-Jan-21 12:48 < 0.00005 104% 93% < 0.00005 < 0.00005
Ba [mg/L] 27-Jan-21 12:48 < 0.00002 104% 105% 0.00689 0.0133
Be [mg/L] 27-Jan-21 12:48 < 0.000007 101% 99% < 0.000007 0.000007
B [mg/L] 27-Jan-21 12:48 < 0.002 94% 98% 0.019 0.009
Bi [mg/L] 27-Jan-21 12:48 < 0.000007 96% 93% 0.000014 0.000040
Ca [mg/L] 27-Jan-21 12:48 < 0.01 100% 100% 7.21 9.24
Cd [mg/L] 27-Jan-21 12:48 < 0.000003 102% 95% < 0.000003 0.000013
Co [mg/L] 27-Jan-21 12:48 4e-006 104% 103% 0.000059 0.000401
Cr [mg/L] 27-Jan-21 12:48 < 0.00008 105% 108% 0.00091 0.00315
Cu [mg/L] 27-Jan-21 12:48 < 0.0002 105% 110% 0.0005 0.0027
Fe [mg/L] 27-Jan-21 12:48 < 0.007 101% NV 0.094 0.393
K [mg/L] 27-Jan-21 12:48 < 0.009 105% 93% 0.791 0.987
Li [mg/L] 27-Jan-21 12:48 < 0.0001 103% 101% 0.0079 0.0118
Mg [mg/L] 27-Jan-21 12:48 < 0.001 104% 102% 0.830 1.09
Mn [mg/L] 27-Jan-21 12:48 < 0.00001 103% 103% 0.00140 0.00574
Mo [mg/L] 27-Jan-21 12:48 < 0.00004 96% 106% 0.00094 0.00098
Na [mg/L] 27-Jan-21 12:48 < 0.01 98% 101% 6.64 6.74
Ni [mg/L] 27-Jan-21 12:48 < 0.0001 105% 108% 0.0004 0.0020
P [mg/L] 27-Jan-21 12:48 < 0.003 102% NV 0.019 0.012
Pb [mg/L] 27-Jan-21 12:48 < 0.00001 100% 103% 0.00028 0.00055

SPLP1312
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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Analysis 3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

8:
QC - Spike

Rep

9:
GRG-6

Knelson TI

10:
F6 Ro TL

Sb [mg/L] 27-Jan-21 12:48 < 0.0009 99% 125% 0.0009 0.0027
Se [mg/L] 27-Jan-21 12:48 < 0.00004 103% 102% 0.00024 0.00067
Si [mg/L] 27-Jan-21 12:48 < 0.02 105% NV 2.81 3.51
Sn [mg/L] 27-Jan-21 12:48 < 0.00006 97% NV < 0.00006 < 0.00006
Sr [mg/L] 27-Jan-21 12:48 < 0.00002 103% 100% 0.00819 0.0113
Ti [mg/L] 27-Jan-21 12:48 < 0.00005 93% NV 0.00533 0.02008
Th [mg/L] 27-Jan-21 12:48 < 0.0001 98% NV < 0.0001 < 0.0001
Tl [mg/L] 27-Jan-21 12:48 < 0.000005 102% 106% < 0.000005 < 0.000005
U [mg/L] 27-Jan-21 12:48 2e-006 91% 92% 0.000052 0.000038
V [mg/L] 27-Jan-21 12:48 < 0.00001 106% 109% 0.00506 0.00696
W [mg/L] 27-Jan-21 12:48 < 0.00002 96% NV 0.00151 0.00129
Y [mg/L] 27-Jan-21 12:48 < 0.000002 104% NV 0.000024 0.000071
Zn [mg/L] 27-Jan-21 12:48 < 0.002 101% 122% < 0.002 < 0.002

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

SPLP1312
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14381-JAN21

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 17-December-2020
 

 Date Rec. : 20 November 2020
 LR Report: CA14683-NOV20
 Reference: 17909-04-01
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

Sample Date & Time
Sample weight [g] 07-Dec-20 07:00 08-Dec-20 16:36
Volume D.I. Water [mL] 07-Dec-20 07:00 08-Dec-20 16:36
Final pH [no unit] 08-Dec-20 06:35 08-Dec-20 16:36
pH [No unit] 09-Dec-20 14:05 10-Dec-20 16:05 NA 100% 0%
Conductivity [uS/cm] 09-Dec-20 14:05 10-Dec-20 16:05 < 2 100% 0%
Alkalinity [mg/L as CaCO3] 09-Dec-20 14:05 10-Dec-20 16:05 < 2 111% 2%
Acidity [mg/L as CaCO3] 09-Dec-20 14:05 10-Dec-20 16:05 2 90% ND
Cl [mg/L] 11-Dec-20 23:59 17-Dec-20 11:51 < 0.2 95% ND
F [mg/L] 09-Dec-20 11:10 09-Dec-20 13:03 < 0.06 96% 0%
NO2 [as N mg/L] 10-Dec-20 14:31 14-Dec-20 16:15 < 0.03 95% ND
NO3 [as N mg/L] 10-Dec-20 14:31 14-Dec-20 16:15 < 0.06 99% ND
NO2+NO3 [as N mg/L] 10-Dec-20 14:31 14-Dec-20 16:15 < 0.06 NA NA
Tot.Reactive P [mg/L] 09-Dec-20 10:30 09-Dec-20 16:31 < 0.03 96% ND
SO4 [mg/L] 11-Dec-20 23:59 17-Dec-20 11:52 < 0.2 94% NV
Hg [mg/L] 09-Dec-20 15:56 14-Dec-20 13:36 < 0.00001 116% ND
As [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.0002 99% 1%
Ag [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00005 98% ND
Ba [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00002 101% 4%
Cd [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.000003 98% ND
Cr [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00008 94% 5%
Pb [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00001 101% ND
Se [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00004 97% 4%
U [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.000002 96% 3%
Al [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.001 91% 1%
B [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.002 94% 1%
Be [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.000007 98% 1%
Bi [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.000007 93% 4%
Ca [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.01 107% 3%
Co [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.000004 97% 6%

SFE 3:1 ratio 24hr (MEND) prefilter pH
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

Cu [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.0002 99% 13%
Fe [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.007 104% 1%
K [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.009 104% 1%
Li [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.0001 103% 1%
Mg [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.001 110% 1%
Mn [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00001 97% 4%
Mo [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00004 97% 1%
Na [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.01 109% ND
Ni [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.0001 98% 16%
P [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.003 106% 8%
Sb [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.0009 104% ND
Si [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.02 109% 3%
Sn [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00006 95% ND
Sr [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00002 98% 4%
Th [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.0001 108% 0%
Ti [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00005 95% 5%
Tl [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.000005 97% ND
V [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00001 101% 2%
W [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.00002 96% 8%
Y [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.000002 97% 2%
Zn [mg/L] 10-Dec-20 21:43 14-Dec-20 13:36 < 0.002 96% 0%

Analysis 8:
QC - Spike Rep

9:
ENV1

#1-300-18

10:
GDG-3

Knelson Tl

11:
GDG-4

Knelson Tl

12:
GDG-5

Knelson Tl

13:
F3 Ro Tl

14:
F4 Ro Tl

15:
F5 Ro Tl

Sample Date & Time NA NA NA NA NA NA NA
Sample weight [g] 250 250 250 250 250 250 250
Volume D.I. Water [mL] 750 750 750 750 750 750 750
Final pH [no unit] 8.74 8.89 8.35 8.56 9.20 9.12 9.21
pH [No unit] NA 7.68 7.74 7.55 7.78 7.91 7.74 8.00
Conductivity [uS/cm] NA 176 130 327 220 75 105 78
Alkalinity [mg/L as CaCO3] NA 25 33 25 29 30 26 28
Acidity [mg/L as CaCO3] NA < 2 < 2 < 2 < 2 < 2 < 2 < 2
Cl [mg/L] 91% 5.4 1.5 1.1 1.6 1.2 0.7 0.9
F [mg/L] 101% 0.25 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06
NO2 [as N mg/L] 99% < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03
NO3 [as N mg/L] 101% < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06
NO2+NO3 [as N mg/L] NA < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06 < 0.06
Tot.Reactive P [mg/L] 86% < 0.03 0.04 < 0.03 < 0.03 < 0.03 < 0.03 < 0.03
SO4 [mg/L] NV 45 25 120 62 6.1 15 7.9
Hg [mg/L] 116% < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
As [mg/L] 106% 0.0840 0.511 0.0740 0.186 0.188 0.0815 0.105
Ag [mg/L] 99% < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Ba [mg/L] 107% 0.00184 0.00117 0.00141 0.00199 0.00101 0.00068 0.00142

SFE 3:1 ratio 24hr (MEND) prefilter pH
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14683-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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Analysis 8:
QC - Spike Rep

9:
ENV1

#1-300-18

10:
GDG-3

Knelson Tl

11:
GDG-4

Knelson Tl

12:
GDG-5

Knelson Tl

13:
F3 Ro Tl

14:
F4 Ro Tl

15:
F5 Ro Tl

Cd [mg/L] 95% 0.000006 0.000005 0.000005 0.000011 0.000007 0.000008 0.000010
Cr [mg/L] 107% 0.00023 0.00097 0.00069 0.00091 0.00182 0.00177 0.00303
Pb [mg/L] 109% 0.00002 0.00005 < 0.00001 0.00001 0.00017 0.00003 0.00005
Se [mg/L] 108% 0.00066 0.00096 0.00194 0.00084 0.00033 0.00085 0.00033
U [mg/L] 102% 0.000298 0.000216 0.000166 0.00228 0.000228 0.000102 0.00159
Al [mg/L] 108% 0.108 0.253 0.095 0.110 0.416 0.345 0.281
B [mg/L] 104% 0.014 0.013 0.011 0.020 0.011 0.009 0.013
Be [mg/L] 108% < 0.000007 < 0.000007 < 0.000007 < 0.000007 < 0.000007 < 0.000007 < 0.000007
Bi [mg/L] 92% 0.000035 0.000011 0.000014 0.000040 0.000019 0.000160 0.000073
Ca [mg/L] 106% 22.3 15.4 54.5 29.8 9.10 11.7 9.90
Co [mg/L] 102% 0.000251 0.000297 0.000826 0.000599 0.000320 0.000199 0.000332
Cu [mg/L] 105% 0.0021 0.0031 0.0010 0.0011 0.0027 0.0014 0.0022
Fe [mg/L] NV 0.047 0.112 0.008 0.053 0.220 0.199 0.284
K [mg/L] 115% 1.54 1.32 0.913 2.48 1.10 0.890 1.73
Li [mg/L] 115% 0.0121 0.0127 0.0170 0.0342 0.0067 0.0069 0.0139
Mg [mg/L] 103% 3.00 3.29 5.02 3.99 1.66 1.40 1.50
Mn [mg/L] 101% 0.00683 0.00322 0.0152 0.00704 0.00336 0.00371 0.00423
Mo [mg/L] 108% 0.00862 0.00603 0.00803 0.0116 0.00298 0.00615 0.00897
Na [mg/L] 110% 5.67 3.19 3.06 3.40 2.68 2.16 2.20
Ni [mg/L] 100% 0.0011 0.0012 0.0071 0.0035 0.0008 0.0008 0.0009
P [mg/L] NV 0.004 < 0.003 < 0.003 < 0.003 0.018 0.009 0.005
Sb [mg/L] Error! 0.0022 0.0854 0.0151 0.0051 0.0162 0.0053 0.0025
Si [mg/L] NV 3.81 3.68 3.62 4.29 3.65 3.38 4.36
Sn [mg/L] NV < 0.00006 < 0.00006 < 0.00006 < 0.00006 < 0.00006 < 0.00006 < 0.00006
Sr [mg/L] 107% 0.0321 0.0289 0.0568 0.0492 0.0173 0.0155 0.0168
Th [mg/L] NV < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Ti [mg/L] NV 0.00125 0.00556 0.00015 0.00176 0.00976 0.00505 0.00993
Tl [mg/L] 107% 0.000006 0.000029 0.000030 0.000033 0.000012 0.000006 0.000018
V [mg/L] 108% 0.00115 0.00500 0.00077 0.00168 0.00636 0.00314 0.00370
W [mg/L] NV 0.00064 0.00316 0.00055 0.00123 0.00246 0.00054 0.00176
Y [mg/L] NV 0.000005 0.000020 0.000003 0.000008 0.000029 0.000027 0.000037
Zn [mg/L] 109% < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002

  
  
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

SFE 3:1 ratio 24hr (MEND) prefilter pH
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St. LR Report : CA14683-NOV20

 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 10-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14749-NOV20
 Reference: No. 17909-04-02
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

Sample Date & Time
Sample weight [g] 03-Dec-20 09:15 04-Dec-20 10:50
Volume D.I. Water [mL] 03-Dec-20 09:15 04-Dec-20 10:50
Final pH [no unit] 04-Dec-20 08:08 04-Dec-20 10:50
pH [No unit] 04-Dec-20 14:21 08-Dec-20 10:26 NA 99% 1%
Conductivity [uS/cm] 04-Dec-20 14:21 08-Dec-20 10:26 4 103% 0%
Alkalinity [mg/L as CaCO3] 04-Dec-20 14:21 08-Dec-20 10:26 < 2 98% ND
Acidity [mg/L as CaCO3] 04-Dec-20 14:21 08-Dec-20 10:26 3 100% 0%
Cl [mg/L] 07-Dec-20 18:31 08-Dec-20 14:07 < 0.2 97% 0%
F [mg/L] 07-Dec-20 08:51 09-Dec-20 13:03 < 0.06 94% ND
NO2 [as N mg/L] 07-Dec-20 12:32 08-Dec-20 15:07 < 0.03 97% ND
NO3 [as N mg/L] 07-Dec-20 12:32 08-Dec-20 15:07 < 0.06 99% 0%
NO2+NO3 [as N mg/L] 07-Dec-20 12:32 08-Dec-20 15:07 < 0.06 NA NA
Tot.Reactive P [mg/L] 07-Dec-20 12:00 07-Dec-20 16:32 < 0.03 100% ND
SO4 [mg/L] 07-Dec-20 18:31 08-Dec-20 14:07 < 0.2 98% NV
Hg [mg/L] 07-Dec-20 16:09 08-Dec-20 14:04 < 0.00001 116% ND
As [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.0002 99% 2%
Ag [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00005 102% ND
Ba [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00002 97% 11%
Cd [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.000003 98% ND
Cr [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00008 97% 10%
Pb [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00001 97% 12%
Se [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00004 100% 12%
U [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.000002 97% 1%
Al [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.001 99% 3%
B [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.002 100% 6%
Be [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.000007 95% ND
Bi [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.000007 92% ND
Ca [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.01 106% 1%
Co [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.000004 98% 2%
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

Cu [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.0002 101% 4%
Fe [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.007 109% 2%
K [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.009 110% 2%
Li [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.0001 98% 16%
Mg [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.001 110% 2%
Mn [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00001 99% 2%
Mo [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00004 98% 15%
Na [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.01 103% 2%
Ni [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.0001 100% 2%
P [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.003 106% ND
Sb [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.0009 100% ND
Si [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.02 100% 7%
Sn [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00006 95% ND
Sr [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00002 98% 2%
Th [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.0001 101% ND
Ti [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00005 92% 8%
Tl [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.000005 96% ND
V [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00001 98% 2%
W [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.00002 103% ND
Y [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.000002 99% 6%
Zn [mg/L] 07-Dec-20 14:22 08-Dec-20 17:08 < 0.002 100% ND

Analysis 8:
QC - Spike Rep

9:
GRG-2

KNelson TI

10:
F2 Ro TI

11:BLK:
$D.I.

Leachate
Blank

Sample Date & Time N/A N/A
Sample weight [g] 250 250 ---
Volume D.I. Water [mL] 750 750 750
Final pH [no unit] 8.23 8.89 5.56
pH [No unit] NA 7.73 7.86 5.29
Conductivity [uS/cm] NA 282 118 3
Alkalinity [mg/L as CaCO3] NA 41 30 < 2
Acidity [mg/L as CaCO3] NA < 2 < 2 2
Cl [mg/L] 87% < 2 < 2 < 0.2
F [mg/L] 86% 0.16 0.15 < 0.06
NO2 [as N mg/L] 101% < 0.3 < 0.3 < 0.03
NO3 [as N mg/L] 98% < 0.6 < 0.6 < 0.06
NO2+NO3 [as N mg/L] NA < 0.6 < 0.6 < 0.06
Tot.Reactive P [mg/L] 108% < 0.03 < 0.03 < 0.03
SO4 [mg/L] ND 96 21 < 0.2
Hg [mg/L] 132% < 0.00001 < 0.00001 < 0.00001
As [mg/L] 108% 0.264 0.107 < 0.0002
Ag [mg/L] 100% < 0.00005 < 0.00005 < 0.00005
Ba [mg/L] 105% 0.00733 0.00314 0.00006
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Analysis 8:
QC - Spike Rep

9:
GRG-2

KNelson TI

10:
F2 Ro TI

11:BLK:
$D.I.

Leachate
Blank

Cd [mg/L] 105% 0.000010 0.000007 0.001988
Cr [mg/L] 111% 0.00098 0.00065 < 0.00008
Pb [mg/L] 100% 0.00002 0.00008 0.00005
Se [mg/L] 97% 0.00104 0.00043 < 0.00004
U [mg/L] 101% 0.000492 0.000159 < 0.000002
Al [mg/L] NV 0.082 0.189 < 0.001
B [mg/L] 98% 0.012 0.011 0.004
Be [mg/L] 100% < 0.000007 < 0.000007 < 0.000007
Bi [mg/L] 80% < 0.000007 < 0.000007 < 0.000007
Ca [mg/L] 112% 44.2 14.5 0.02
Co [mg/L] 111% 0.00144 0.000118 0.000006
Cu [mg/L] NV 0.0003 0.0003 < 0.0002
Fe [mg/L] NV 0.007 0.013 < 0.007
K [mg/L] 110% 2.19 1.82 0.235
Li [mg/L] 111% 0.0273 0.0136 < 0.0001
Mg [mg/L] 107% 6.17 2.54 0.002
Mn [mg/L] 110% 0.0109 0.00172 0.00021
Mo [mg/L] 112% 0.0151 0.0130 0.00009
Na [mg/L] 93% 3.17 2.51 < 0.01
Ni [mg/L] 105% 0.0143 0.0003 < 0.0001
P [mg/L] NV < 0.003 0.019 < 0.003
Sb [mg/L] 117% 0.0138 0.0061 < 0.0009
Si [mg/L] NV 2.95 2.76 < 0.02
Sn [mg/L] NV 0.00007 0.00013 < 0.00006
Sr [mg/L] 108% 0.05630 0.02247 0.00008
Th [mg/L] NV < 0.0001 < 0.0001 < 0.0001
Ti [mg/L] NV 0.00028 0.00062 < 0.00005
Tl [mg/L] 103% 0.000037 0.000025 0.000005
V [mg/L] 110% 0.00152 0.00272 0.00002
W [mg/L] NV 0.00512 0.01013 < 0.00002
Y [mg/L] NV < 0.000002 0.000002 < 0.000002
Zn [mg/L] 118% < 0.002 < 0.002 < 0.002

  
 Raised reporting limits for some parameters due to sample matrix.
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 28-January-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14287-JAN21
 Reference: 17909-04-04
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson TI

Sample Date & Time NA
Sample weight [g] 18-Jan-21 15:15 20-Jan-21 10:58 250
Volume D.I. Water [mL] 18-Jan-21 15:15 20-Jan-21 10:58 750
Final pH [no unit] 19-Jan-21 13:40 20-Jan-21 10:58 9.03
pH [No unit] 20-Jan-21 13:59 21-Jan-21 14:00 NA 100% 100% NA 8.27
Conductivity [uS/cm] 20-Jan-21 13:59 21-Jan-21 14:00 2 100% 100% NA 148
Alkalinity [mg/L as CaCO3] 20-Jan-21 13:59 21-Jan-21 14:00 < 2 106% ND NA 46
Acidity [mg/L as CaCO3] 20-Jan-21 13:59 21-Jan-21 14:01 2 102% 100% NA < 2
Cl [mg/L] 20Jan 21 19:20 22-Jan-21 16:17 < 0.2 95% 100% 108% 3.0
F [mg/L] 25-Jan-21 10:12 26-Jan-21 08:14 < 0.06 95% ND 95% 0.28
NO2 [as N mg/L] 20-Jan-21 00:53 20-Jan-21 19:45 < 0.03 96% 100% 100% < 0.03
NO3 [as N mg/L] 20-Jan-21 00:53 20-Jan-21 19:45 < 0.06 101% 100% NV < 0.06
NO2+NO3 [as N mg/L] 20-Jan-21 00:53 20-Jan-21 19:45 < 0.06 NA NA NA < 0.06
Tot.Reactive P [mg/L] 20-Jan-21 11:33 21-Jan-21 11:27 < 0.03 98% ND 76% 0.12
SO4 [mg/L] 20Jan 21 19:20 22-Jan-21 16:18 < 0.2 98% 100% NV 17
Hg [mg/L] 21-Jan-21 10:00 21-Jan-21 14:37 < 0.00001 101% 99% < 0.00001
As [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.0002 98% 93% 0.556
Ag [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00005 96% 85% < 0.00005
Ba [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00002 100% 98% 0.00081
Cd [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.000003 94% 94% 0.000007
Cr [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00008 94% 105% 0.00041
Pb [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00001 96% 98% < 0.00001
Se [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00004 96% 97% 0.00198
U [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.000002 94% 91% 0.000444
Al [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.001 94% 103% 0.159
B [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.002 92% 103% 0.024
Be [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.000007 93% 96% < 0.000007
Bi [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.000007 92% 85% < 0.000007
Ca [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.01 99% 94% 12.2
Co [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.000004 94% 95% 0.000200
Cu [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.0002 94% 98% 0.0012
Fe [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.007 95% NV 0.013
K [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.009 108% 93% 3.62
Li [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.0001 99% 129% 0.0300

SFE 3:1 ratio 24hr (MEND) prefilter pH
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

9:
GRG-7

Knelson TI

Mg [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.001 102% 95% 5.01
Mn [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00001 94% 96% 0.00182
Mo [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00004 92% 95% 0.00573
Na [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.01 97% 95% 8.03
Ni [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.0001 95% 103% 0.0021
P [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.003 101% NV < 0.003
Sb [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.0009 98% 103% 0.0093
Si [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.02 98% NV 4.40
Sn [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00006 94% NV < 0.00006
Sr [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00002 92% 94% 0.0186
Th [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.0001 96% NV < 0.0001
Ti [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00005 96% NV 0.00044
Tl [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.000005 97% 97% 0.000006
V [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00001 95% 101% 0.00729
W [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.00002 93% NV 0.0110
Y [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.000002 95% NV 0.000003
Zn [mg/L] 22-Jan-21 12:09 27-Jan-21 14:10 < 0.002 100% 111% < 0.002

Analysis 10:
GRG-8

Knelson TI

11:
F7 Ro Tl

12:
F8 Ro Tl

Sample Date & Time NA NA NA
Sample weight [g] 250 250 250
Volume D.I. Water [mL] 750 750 750
Final pH [no unit] 8.89 9.12 9.21
pH [No unit] 7.80 7.75 8.03
Conductivity [uS/cm] 159 116 88
Alkalinity [mg/L as CaCO3] 40 42 32
Acidity [mg/L as CaCO3] < 2 < 2 < 2
Cl [mg/L] 2.5 1.6 1.5
F [mg/L] 0.07 0.31 0.09
NO2 [as N mg/L] < 0.03 < 0.03 < 0.03
NO3 [as N mg/L] < 0.06 < 0.06 0.06
NO2+NO3 [as N mg/L] < 0.06 < 0.06 0.06
Tot.Reactive P [mg/L] 0.10 < 0.03 0.03
SO4 [mg/L] 26 11 8.9
Hg [mg/L] < 0.00001 < 0.00001 < 0.00001
As [mg/L] 0.466 0.106 0.103
Ag [mg/L] < 0.00005 < 0.00005 < 0.00005
Ba [mg/L] 0.0399 0.00071 0.0208
Cd [mg/L] < 0.000003 < 0.000003 0.000006
Cr [mg/L] 0.00132 0.00026 0.00128
Pb [mg/L] 0.00013 < 0.00001 0.00028
Se [mg/L] 0.00117 0.00044 0.00040
U [mg/L] 0.000493 0.000412 0.000387
Al [mg/L] 0.136 0.220 0.276
B [mg/L] 0.020 0.018 0.030
Be [mg/L] < 0.000007 < 0.000007 < 0.000007
Bi [mg/L] 0.000007 < 0.000007 0.000024
Ca [mg/L] 16.6 9.73 9.55
Co [mg/L] 0.000312 0.000103 0.000319

SFE 3:1 ratio 24hr (MEND) prefilter pH
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Analysis 10:
GRG-8

Knelson TI

11:
F7 Ro Tl

12:
F8 Ro Tl

Cu [mg/L] 0.0019 0.0007 0.0021
Fe [mg/L] 0.062 0.014 0.235
K [mg/L] 4.74 3.41 3.60
Li [mg/L] 0.0222 0.0172 0.0105
Mg [mg/L] 4.71 3.50 2.26
Mn [mg/L] 0.00200 0.00161 0.00321
Mo [mg/L] 0.00763 0.00484 0.00486
Na [mg/L] 4.96 5.58 2.86
Ni [mg/L] 0.0043 0.0011 0.0016
P [mg/L] 0.004 0.020 0.037
Sb [mg/L] 0.0132 0.0040 0.0043
Si [mg/L] 4.19 3.87 3.77
Sn [mg/L] < 0.00006 < 0.00006 < 0.00006
Sr [mg/L] 0.0406 0.0153 0.0220
Th [mg/L] < 0.0001 < 0.0001 < 0.0001
Ti [mg/L] 0.00238 0.00052 0.00636
Tl [mg/L] 0.000032 < 0.000005 0.000016
V [mg/L] 0.00301 0.00633 0.00403
W [mg/L] 0.0022 0.0156 0.00134
Y [mg/L] 0.000009 0.000005 0.000025
Zn [mg/L] 0.003 < 0.002 < 0.002
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Project Specialist, 
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 02-February-2021
 

 Date Rec. : 19 January 2021
 LR Report: CA14382-JAN21
 Reference: 17909-04-06
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

Sample Date & Time
Sample weight [g] 25-Jan-21 06:50 26-Jan-21 16:09
Volume D.I. Water [mL] 25-Jan-21 06:50 26-Jan-21 16:09
Final pH [no unit] 26-Jan-21 14:27 26-Jan-21 16:09
pH [No unit] 28-Jan-21 13:47 29-Jan-21 13:54 NA 100% 98%
Conductivity [uS/cm] 28-Jan-21 13:47 29-Jan-21 13:54 < 2 100% 99%
Alkalinity [mg/L as CaCO3] 28-Jan-21 13:47 01-Feb-21 14:37 < 2 100% ND
Acidity [mg/L as CaCO3] 28-Jan-21 13:47 29-Jan-21 13:54 3 98% 95%
Cl [mg/L] 27-Jan-78 15:23 28-Jan-21 20:47 < 0.2 95% 86%
F [mg/L] 27-Jan-21 09:41 27-Jan-21 13:17 < 0.06 93% ND
NO2 [as N mg/L] 27-Jan-21 18:43 28-Jan-21 12:11 < 0.03 97% 100%
NO3 [as N mg/L] 27-Jan-21 18:43 28-Jan-21 12:11 < 0.06 101% 100%
NO2+NO3 [as N mg/L] 27-Jan-21 18:43 28-Jan-21 12:11 < 0.06 NA NA
Tot.Reactive P [mg/L] 27-Jan-21 07:18 27-Jan-21 10:49 < 0.03 97% 105%
SO4 [mg/L] 27-Jan-78 15:23 01-Feb-21 10:50 < 0.2 97% 99%
Hg [mg/L] 27-Jan-21 14:00 28-Jan-21 09:29 < 0.00001 110%
As [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.0002 100%
Ag [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00005 100%
Ba [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00002 100%
Cd [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.000003 98%
Cr [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00008 101%
Pb [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00001 101%
Se [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00004 98%
U [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.000002 91%
Al [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.001 106%
B [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.002 92%
Be [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.000007 97%
Bi [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.000007 92%
Ca [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.01 103%
Co [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.000004 99%

SFE 3:1 ratio 24hr (MEND) prefilter pH
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

Cu [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.0002 99%
Fe [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.007 102%
K [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.009 103%
Li [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.0001 100%
Mg [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.001 107%
Mn [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00001 99%
Mo [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00004 98%
Na [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.01 105%
Ni [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.0001 95%
P [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.003 102%
Sb [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.0009 102%
Si [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.02 107%
Sn [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00006 91%
Sr [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00002 97%
Th [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.0001 101%
Ti [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00005 94%
Tl [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.000005 102%
V [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00001 99%
W [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.00002 93%
Y [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.000002 99%
Zn [mg/L] 29-Jan-21 11:57 01-Feb-21 14:25 < 0.002 104%

Analysis 8:
QC - Spike Rep

9:
GRG-6

Knelson TI

10:
F6 Ro TL

Sample Date & Time NA NA
Sample weight [g] 250 250
Volume D.I. Water [mL] 750 750
Final pH [no unit] 8.76 8.88
pH [No unit] NA 8.21 8.69
Conductivity [uS/cm] NA 142 127
Alkalinity [mg/L as CaCO3] NA 43 55
Acidity [mg/L as CaCO3] NA < 2 < 2
Cl [mg/L] 95% 2.0 2.0
F [mg/L] 91% 0.11 0.12
NO2 [as N mg/L] 97% < 0.3 < 0.3
NO3 [as N mg/L] 95% < 0.6 < 0.6
NO2+NO3 [as N mg/L] NA < 0.6 < 0.6
Tot.Reactive P [mg/L] NV 0.11 0.03
SO4 [mg/L] 92% 14 14
Hg [mg/L] 120% < 0.00001 < 0.00001
As [mg/L] 106% 0.874 0.143
Ag [mg/L] 90% < 0.00005 < 0.00005
Ba [mg/L] 103% 0.00160 0.00148

SFE 3:1 ratio 24hr (MEND) prefilter pH
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Analysis 8:
QC - Spike Rep

9:
GRG-6

Knelson TI

10:
F6 Ro TL

Cd [mg/L] 105% 0.000004 0.000012
Cr [mg/L] 91% 0.00139 0.00082
Pb [mg/L] 102% < 0.00001 0.00008
Se [mg/L] 104% 0.00186 0.00069
U [mg/L] 90% 0.000155 0.000171
Al [mg/L] 120% 0.146 0.173
B [mg/L] 103% 0.017 0.019
Be [mg/L] 100% < 0.000007 < 0.000007
Bi [mg/L] 80% 0.000078 0.000060
Ca [mg/L] 103% 12.8 10.4
Co [mg/L] 99% 0.000196 0.000074
Cu [mg/L] 109% 0.0006 0.0004
Fe [mg/L] NV < 0.007 0.008
K [mg/L] 100% 5.65 6.33
Li [mg/L] 105% 0.0477 0.0375
Mg [mg/L] 102% 4.05 3.87
Mn [mg/L] 102% 0.00089 0.00095
Mo [mg/L] 107% 0.00519 0.00713
Na [mg/L] 108% 6.22 6.48
Ni [mg/L] 109% 0.0027 0.0008
P [mg/L] NV 0.005 0.052
Sb [mg/L] 112% 0.0135 0.0058
Si [mg/L] NV 4.63 4.58
Sn [mg/L] NV < 0.00006 < 0.00006
Sr [mg/L] 103% 0.0188 0.0160
Th [mg/L] NV < 0.0001 < 0.0001
Ti [mg/L] NV 0.00014 0.00024
Tl [mg/L] 103% 0.000019 0.000016
V [mg/L] 105% 0.00612 0.00600
W [mg/L] NV 0.00381 0.00649
Y [mg/L] NV < 0.000002 0.000003
Zn [mg/L] 103% < 0.002 < 0.002

  
 Note: Some reporting limits may be elevated due to sample matrix interferences.
 
 

    
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 02-February-2021
 

 Date Rec. : 21 January 2021
 LR Report: CA14460-JAN21
 Reference: 17909-04-08
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
GRG-2 Knelson

TI Decant

Sample Date & Time NA
Temp Upon Receipt [°C] --- --- --- --- --- --- --- --- 17.0
TSS [mg/L] 22-Jan-21 07:56 26-Jan-21 09:53 < 2 95% 4% NA < 2
pH [No unit] 22-Jan-21 13:32 25-Jan-21 13:40 NA 100% 2% NA 7.83
Acidity [mg/L as CaCO3] 22-Jan-21 13:32 25-Jan-21 13:40 3 100% 0% NA < 2
Alkalinity [mg/L as CaCO3] 22-Jan-21 13:32 25-Jan-21 13:40 < 2 100% ND NA 59
Conductivity [uS/cm] 22-Jan-21 13:32 25-Jan-21 13:40 < 2 100% 5% NA 335
Redox Potential [mV] 21-Jan-21 14:40 22-Jan-21 07:43 NA 105% 1% 189
TDS [mg/L] 21-Jan-21 16:14 27-Jan-21 09:00 < 30 103% 1% NA 189
Cl [mg/L] 29-Jan-21 02:41 01-Feb-21 19:13 < 0.2 94% 2% NV 23
F [mg/L] 22-Jan-21 08:01 25-Jan-21 08:15 < 0.06 101% 0% NV 0.22
NO2 [as N mg/L] 27-Jan-21 08:17 28-Jan-21 21:05 < 0.03 96% ND 100% < 0.03
NO3 [as N mg/L] 27-Jan-21 08:17 28-Jan-21 21:05 < 0.06 101% 0% 100% < 0.06
NO2+NO3 [as N mg/L] 27-Jan-21 08:17 28-Jan-21 21:05 < 0.06 NA NA NA < 0.06
SO4 [mg/L] 29-Jan-21 02:41 01-Feb-21 19:12 < 0.2 98% 0% 96% 74
Tot.Reactive P [mg/L] 22-Jan-21 11:24 26-Jan-21 08:22 < 0.03 96% 1% 83% < 0.03
Thiosalts (tot) [as S2O3 mg/L] 21-Jan-21 14:19 22-Jan-21 07:45 NA 92% ND 89% < 10
NH3+NH4 [as N mg/L] 21-Jan-21 17:00 22-Jan-21 13:37 < 0.1 96% 2% 97% < 0.1
Hg (tot) [mg/L] 25-Jan-21 14:30 25-Jan-21 09:29 < 0.00001 103% ND 118% < 0.00001
Ag (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00005 104% ND 93% < 0.00005
Al (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.001 101% 2% 111% 0.490
As (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.0002 106% 1% 104% 0.122
Ba (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00002 104% 0% 105% 0.0128
Be (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.000007 101% ND 99% 0.000021
B (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.002 94% 5% 98% 0.033
Bi (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.000007 96% ND 93% 0.000071
Ca (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.01 100% 0% 100% 41.9
Cd (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.000003 102% ND 95% 0.000025
Co (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 4e-006 104% 2% 103% 0.00167
Cr (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00008 105% 6% 108% 0.00353
Cu (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.0002 105% 11% 110% 0.0023
Fe (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.007 101% 5% NV 0.486
K (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.009 105% 1% 93% 4.82

Env ICP-MS Metals Total and Dissolved
Metals
 Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
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Analysis 1:
Analysis

Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

RPD

8:
QC - Spike Rep

9:
GRG-2 Knelson

TI Decant

Mg (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.001 104% 1% 102% 8.31
Mn (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00001 103% 3% 103% 0.0257
Mo (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00004 96% 0% 106% 0.0383
Na (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.01 98% 1% 101% 14.5
P (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.003 102% 10% NV 0.003
Pb (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00001 100% ND 103% 0.00047
Sb (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.0009 99% 0% 125% 0.0097
Se (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00004 103% 5% 102% 0.00105
Sn (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00006 97% ND NV 0.00037
Sr (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00002 103% 0% 100% 0.0736
Ti (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00005 93% 2% NV 0.0312
Tl (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.000005 102% ND 106% 0.000008
U (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 2e-006 91% 12% 92% 0.000566
V (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00001 106% 1% 109% 0.00346
W (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.00002 96% 3% NV 0.0172
Y (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.000002 104% ND NV 0.000106
Zn (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.002 101% ND 122% 0.002
Li (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.0001 103% 1% 101% 0.0618
Si (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.02 105% 2% NV 5.37
Th (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.0001 98% ND NV < 0.0001
Ni (tot) [mg/L] 25-Jan-21 10:00 27-Jan-21 12:49 < 0.0001 105% ND 108% 0.0154

Analysis 10:
GRG-2 Knelson

TI Decant
Dissolved

11:
GRG-3 Knelson

TI Decant

12:
GRG-3 Knelson

TI Decant
Dissolved

13:
GRG-4 Knelson

TI Decant

14:
GRG-4 Knelson

TI Decant
Dissolved

15:
GRG-5 Knelson

TI Decant

16:
GRG-5 Knelson

TI Decant
Dissolved

17:
GRG-6 Knelson

TI Decant

Sample Date & Time NA NA NA NA NA NA NA NA
Temp Upon Receipt [°C] 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0
TSS [mg/L] --- 15 --- 3 --- 2 --- 4
pH [No unit] --- 7.88 --- 7.96 --- 7.85 --- 8.02
Acidity [mg/L as CaCO3] --- < 2 --- < 2 --- < 2 --- < 2
Alkalinity [mg/L as CaCO3] --- 71 --- 80 --- 70 --- 74
Conductivity [uS/cm] --- 258 --- 354 --- 281 --- 282
Redox Potential [mV] --- 166 --- 139 --- 145 --- 150
TDS [mg/L] --- 148 --- 206 --- 154 --- 134
Cl [mg/L] --- 18 --- 24 --- 20 --- 28
F [mg/L] --- 0.11 --- 0.07 --- 0.07 --- 0.14
NO2 [as N mg/L] --- < 0.03 --- < 0.03 --- < 0.03 --- < 0.03
NO3 [as N mg/L] --- < 0.06 --- 0.07 --- < 0.06 --- 0.40
NO2+NO3 [as N mg/L] --- < 0.06 --- 0.07 --- < 0.06 --- 0.40
SO4 [mg/L] --- 29 --- 64 --- 40 --- 23
Tot.Reactive P [mg/L] --- 0.06 --- < 0.03 --- < 0.03 --- < 0.03
Thiosalts (tot) [as S2O3 mg/L] --- < 10 --- < 10 --- < 10 --- < 10
NH3+NH4 [as N mg/L] --- < 0.1 --- < 0.1 --- < 0.1 --- < 0.1
Hg (tot) [mg/L] < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
Ag (tot) [mg/L] < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Al (tot) [mg/L] 0.032 2.69 0.074 0.403 0.038 2.11 0.045 0.319
As (tot) [mg/L] 0.116 0.204 0.193 0.0486 0.0465 0.129 0.112 0.0600
Ba (tot) [mg/L] 0.0113 0.00696 0.00197 0.00225 0.00200 0.00631 0.00256 0.00468

Env ICP-MS Metals Total and Dissolved
Metals

 Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St. LR Report : CA14460-JAN21
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Analysis 10:
GRG-2 Knelson

TI Decant
Dissolved

11:
GRG-3 Knelson

TI Decant

12:
GRG-3 Knelson

TI Decant
Dissolved

13:
GRG-4 Knelson

TI Decant

14:
GRG-4 Knelson

TI Decant
Dissolved

15:
GRG-5 Knelson

TI Decant

16:
GRG-5 Knelson

TI Decant
Dissolved

17:
GRG-6 Knelson

TI Decant

Be (tot) [mg/L] < 0.000007 0.000023 < 0.000007 0.000008 < 0.000007 0.000074 < 0.000007 < 0.000007
B (tot) [mg/L] 0.030 0.024 0.022 0.025 0.024 0.032 0.030 0.026
Bi (tot) [mg/L] < 0.000007 0.000141 < 0.000007 0.000509 0.000017 0.000385 < 0.000007 0.000028
Ca (tot) [mg/L] 38.3 29.9 28.0 50.7 49.0 35.7 33.4 22.2
Cd (tot) [mg/L] 0.000017 0.000025 0.000016 0.000020 0.000019 0.000029 0.000015 0.000012
Co (tot) [mg/L] 0.00109 0.00358 0.000533 0.00247 0.00205 0.00263 0.000627 0.000441
Cr (tot) [mg/L] 0.00032 0.0140 0.00040 0.00283 0.00047 0.0157 0.00070 0.00240
Cu (tot) [mg/L] 0.0015 0.0280 0.0061 0.0073 0.0050 0.0080 0.0026 0.0025
Fe (tot) [mg/L] 0.008 2.47 0.016 0.358 0.013 2.13 0.030 0.196
K (tot) [mg/L] 4.72 3.31 3.24 2.19 2.04 4.56 4.44 8.71
Mg (tot) [mg/L] 8.04 7.54 6.58 6.94 6.94 6.03 5.56 8.23
Mn (tot) [mg/L] 0.0186 0.0459 0.0112 0.0389 0.0349 0.0423 0.0149 0.0105
Mo (tot) [mg/L] 0.0345 0.0184 0.0190 0.0251 0.0251 0.0294 0.0289 0.0125
Na (tot) [mg/L] 14.0 13.4 13.3 14.9 14.8 13.7 13.3 18.9
P (tot) [mg/L] < 0.003 0.006 < 0.003 < 0.003 < 0.003 0.008 < 0.003 < 0.003
Pb (tot) [mg/L] 0.00006 0.00077 0.00003 0.00032 0.00006 0.00042 0.00003 0.00030
Sb (tot) [mg/L] 0.0096 0.157 0.169 0.0217 0.0223 0.0082 0.0083 0.0033
Se (tot) [mg/L] 0.00077 0.00061 0.00036 0.00143 0.00134 0.00059 0.00045 0.00066
Sn (tot) [mg/L] 0.00022 0.00021 0.00011 0.00012 0.00010 0.00036 0.00011 0.00021
Sr (tot) [mg/L] 0.0686 0.0696 0.0639 0.0736 0.0735 0.0764 0.0701 0.0473
Ti (tot) [mg/L] 0.00027 0.172 0.00080 0.0130 0.00028 0.112 0.00089 0.0124
Tl (tot) [mg/L] 0.000007 0.000065 0.000042 0.000027 0.000027 0.000034 0.000013 0.000013
U (tot) [mg/L] 0.000561 0.000371 0.000352 0.000347 0.000361 0.00277 0.00263 0.000046
V (tot) [mg/L] 0.00162 0.0116 0.00205 0.00158 0.00068 0.00799 0.00108 0.00129
W (tot) [mg/L] 0.0150 0.00851 0.00828 0.00124 0.00166 0.00441 0.00395 0.00252
Y (tot) [mg/L] 0.000005 0.000479 0.000011 0.000058 0.000012 0.000441 0.000006 0.000046
Zn (tot) [mg/L] < 0.002 0.006 0.002 0.002 0.002 0.007 0.003 0.002
Li (tot) [mg/L] 0.0604 0.0335 0.0299 0.0342 0.0324 0.0546 0.0538 0.0546
Si (tot) [mg/L] 4.16 9.77 3.84 4.73 3.94 8.36 4.17 3.09
Th (tot) [mg/L] < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Ni (tot) [mg/L] 0.0135 0.0116 0.0046 0.0219 0.0205 0.0143 0.0086 0.0102

Analysis 18:
GRG-6 Knelson

TI Decant
Dissolved

19:
GRG-7 Knelson

TI Decant

20:
GRG-7 Knelson

TI Decant
Dissolved

21:
GRG-8 Knelson

TI Decant

22:
GRG-8 Knelson

TI Decant
Dissolved

23:
GRG-2-8

Knelson TI
Comp Decant

24:
GRG-2-8

Knelson TI
Decant Comp

Dissolved

25:
F2 Ro TI

Decant

Sample Date & Time NA NA NA NA NA NA NA NA
Temp Upon Receipt [°C] 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0
TSS [mg/L] --- 3 --- 16 --- 11 --- < 2
pH [No unit] --- 8.09 --- 8.05 --- 8.00 --- 7.98
Acidity [mg/L as CaCO3] --- < 2 --- < 2 --- < 2 --- < 2
Alkalinity [mg/L as CaCO3] --- 77 --- 74 --- 73 --- 82
Conductivity [uS/cm] --- 287 --- 286 --- 296 --- 349
Redox Potential [mV] --- 100 --- 176 --- 186 --- 184
TDS [mg/L] --- 177 --- 154 --- 169 --- 197
Cl [mg/L] --- 30 --- 27 --- 25 --- 22
F [mg/L] --- 0.33 --- 0.13 --- 0.16 --- 0.23
NO2 [as N mg/L] --- < 0.03 --- < 0.03 --- < 0.03 --- < 0.03
NO3 [as N mg/L] --- < 0.06 --- < 0.06 --- 0.12 --- < 0.06

Env ICP-MS Metals Total and Dissolved
Metals

 Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St. LR Report : CA14460-JAN21
 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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Analysis 18:
GRG-6 Knelson

TI Decant
Dissolved

19:
GRG-7 Knelson

TI Decant

20:
GRG-7 Knelson

TI Decant
Dissolved

21:
GRG-8 Knelson

TI Decant

22:
GRG-8 Knelson

TI Decant
Dissolved

23:
GRG-2-8

Knelson TI
Comp Decant

24:
GRG-2-8

Knelson TI
Decant Comp

Dissolved

25:
F2 Ro TI

Decant

NO2+NO3 [as N mg/L] --- <0.06 --- <0.06 --- 0.12 --- < 0.06
SO4 [mg/L] --- 21 --- 25 --- 40 --- 61
Tot.Reactive P [mg/L] --- < 0.03 --- 0.04 --- 0.04 --- < 0.03
Thiosalts (tot) [as S2O3 mg/L] --- < 10 --- < 10 --- < 10 --- < 10
NH3+NH4 [as N mg/L] --- < 0.1 --- < 0.1 --- < 0.1 --- < 0.1
Hg (tot) [mg/L] < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
Ag (tot) [mg/L] < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Al (tot) [mg/L] 0.056 0.690 0.068 1.29 0.045 1.28 0.053 0.201
As (tot) [mg/L] 0.0595 0.0520 0.0493 0.0328 0.0268 0.0919 0.0848 0.0819
Ba (tot) [mg/L] 0.00401 0.00222 0.00140 0.0796 0.0679 0.0170 0.0132 0.0135
Be (tot) [mg/L] < 0.000007 0.000012 < 0.000007 0.000035 < 0.000007 0.000030 < 0.000007 0.000009
B (tot) [mg/L] 0.024 0.037 0.033 0.035 0.032 0.030 0.028 0.034
Bi (tot) [mg/L] < 0.000007 0.000028 < 0.000007 0.000144 < 0.000007 0.000228 < 0.000007 0.000027
Ca (tot) [mg/L] 21.9 21.7 20.5 27.0 24.5 31.3 29.9 40.8
Cd (tot) [mg/L] 0.000010 0.000020 0.000008 0.000023 0.000007 0.000027 0.000018 0.000014
Co (tot) [mg/L] 0.000316 0.000671 0.000247 0.00104 0.000241 0.00189 0.000721 0.000692
Cr (tot) [mg/L] 0.00038 0.00248 0.00039 0.00664 0.00031 0.00746 0.00050 0.00172
Cu (tot) [mg/L] 0.0013 0.0038 0.0008 0.0045 0.0013 0.0179 0.0109 0.0004
Fe (tot) [mg/L] < 0.007 0.623 < 0.007 1.34 < 0.007 1.28 0.013 0.190
K (tot) [mg/L] 8.75 6.08 5.82 7.42 6.89 5.16 5.23 7.20
Mg (tot) [mg/L] 7.95 9.84 9.72 8.10 7.30 7.88 7.43 8.91
Mn (tot) [mg/L] 0.00668 0.0190 0.00962 0.0340 0.0149 0.0334 0.0156 0.0222
Mo (tot) [mg/L] 0.0123 0.0113 0.0115 0.0185 0.0175 0.0214 0.0212 0.0343
Na (tot) [mg/L] 18.5 21.7 21.4 18.4 17.8 16.3 16.1 15.1
P (tot) [mg/L] < 0.003 < 0.003 < 0.003 0.009 < 0.003 0.010 < 0.003 0.382
Pb (tot) [mg/L] 0.00004 0.00036 0.00010 0.00147 0.00012 0.00104 0.00010 0.00024
Sb (tot) [mg/L] 0.0033 0.0053 0.0051 0.0060 0.0058 0.0326 0.0327 0.0060
Se (tot) [mg/L] 0.00058 0.00090 0.00103 0.00071 0.00067 0.00071 0.00066 0.00063
Sn (tot) [mg/L] 0.00009 0.00017 0.00008 0.00025 0.00009 0.00028 0.00009 0.00025
Sr (tot) [mg/L] 0.0464 0.0422 0.0401 0.0808 0.0745 0.0647 0.0630 0.0759
Ti (tot) [mg/L] 0.00018 0.0300 0.00023 0.0624 0.00027 0.0715 0.00058 0.00994
Tl (tot) [mg/L] 0.000011 < 0.000005 < 0.000005 0.000026 0.000013 0.000030 0.000016 0.000042
U (tot) [mg/L] 0.000070 0.000315 0.000303 0.000525 0.000460 0.000726 0.000666 0.000907
V (tot) [mg/L] 0.00050 0.00336 0.00102 0.00429 0.00040 0.00549 0.00104 0.00181
W (tot) [mg/L] 0.00242 0.0208 0.0190 0.00262 0.00293 0.00835 0.00773 0.0212
Y (tot) [mg/L] 0.000005 0.000128 0.000005 0.000244 0.000009 0.000253 0.000007 0.000038
Zn (tot) [mg/L] 0.002 0.003 0.003 0.005 0.004 0.013 0.009 < 0.002
Li (tot) [mg/L] 0.0538 0.0362 0.0339 0.0329 0.0311 0.0430 0.0427 0.0608
Si (tot) [mg/L] 2.57 4.77 3.12 5.79 2.83 6.50 3.52 5.08
Th (tot) [mg/L] < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Ni (tot) [mg/L] 0.0072 0.0063 0.0044 0.0094 0.0066 0.0158 0.0135 0.0064

Analysis 26:
F2 Ro TI
Decant 

Dissolved

27:
F3 RO TI

Decant

28:
F3 RO TI

Decant
Dissolved

29:
F4 RO TI

Decant

30:
F4 RO TI

Decant
Dissolved

31:
F5 RO TI

Decant

32:
F5 RO TI

Decant
Dissolved

33:
F6 RO TI

Decant

34:
F6 RO TI

Decant
Dissolved

Sample Date & Time NA NA NA NA NA NA NA NA NA
Temp Upon Receipt [°C] 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0
TSS [mg/L] --- 3 --- 5 --- 3 --- 2 ---

Env ICP-MS Metals Total and Dissolved
Metals

 Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St. LR Report : CA14460-JAN21
 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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Analysis 26:
F2 Ro TI
Decant 

Dissolved

27:
F3 RO TI

Decant

28:
F3 RO TI

Decant
Dissolved

29:
F4 RO TI

Decant

30:
F4 RO TI

Decant
Dissolved

31:
F5 RO TI

Decant

32:
F5 RO TI

Decant
Dissolved

33:
F6 RO TI

Decant

34:
F6 RO TI

Decant
Dissolved

pH [No unit] --- 8.06 --- 8.08 --- 8.05 --- 8.15 ---
Acidity [mg/L as CaCO3] --- < 2 --- < 2 --- < 2 --- < 2 ---
Alkalinity [mg/L as CaCO3] --- 96 --- 106 --- 95 --- 89 ---
Conductivity [uS/cm] --- 306 --- 351 --- 311 --- 319 ---
Redox Potential [mV] --- 117 --- 127 --- 142 --- 110 ---
TDS [mg/L] --- 171 --- 200 --- 163 --- 174 ---
Cl [mg/L] --- 18 --- 19 --- 17 --- 27 ---
F [mg/L] --- 0.10 --- 0.09 --- 0.06 --- 0.18 ---
NO2 [as N mg/L] --- < 0.03 --- < 0.03 --- < 0.03 --- < 0.03 ---
NO3 [as N mg/L] --- < 0.06 --- 0.57 --- < 0.06 --- 0.25 ---
NO2+NO3 [as N mg/L] --- < 0.06 --- 0.57 --- <0.06 --- 0.25 ---
SO4 [mg/L] --- 36 --- 47 --- 37 --- 29 ---
Tot.Reactive P [mg/L] --- 0.04 --- < 0.03 --- < 0.03 --- < 0.03 ---
Thiosalts (tot) [as S2O3 mg/L] --- < 10 --- < 10 --- < 10 --- < 10 ---
NH3+NH4 [as N mg/L] --- < 0.1 --- < 0.1 --- < 0.1 --- < 0.1 ---
Hg (tot) [mg/L] < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
Ag (tot) [mg/L] < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Al (tot) [mg/L] 0.035 0.567 0.063 0.170 0.040 0.573 0.043 0.256 0.070
As (tot) [mg/L] 0.0826 0.0837 0.0793 0.0313 0.0297 0.108 0.104 0.0144 0.0140
Ba (tot) [mg/L] 0.0130 0.00380 0.00292 0.00289 0.00264 0.00488 0.00370 0.00610 0.00557
Be (tot) [mg/L] < 0.000007 < 0.000007 < 0.000007 < 0.000007 < 0.000007 0.000022 < 0.000007 < 0.000007 < 0.000007
B (tot) [mg/L] 0.032 0.021 0.018 0.021 0.019 0.025 0.023 0.032 0.030
Bi (tot) [mg/L] < 0.000007 0.000012 < 0.000007 0.000058 < 0.000007 0.000079 < 0.000007 < 0.000007 < 0.000007
Ca (tot) [mg/L] 39.9 36.1 33.9 50.3 47.5 40.2 38.8 23.8 22.7
Cd (tot) [mg/L] 0.000025 0.000012 0.000003 0.000017 0.000014 0.000022 0.000012 0.000043 0.000025
Co (tot) [mg/L] 0.000509 0.000777 0.000297 0.000506 0.000309 0.001003 0.000481 0.000329 0.000258
Cr (tot) [mg/L] 0.00041 0.00360 0.00075 0.00157 0.00065 0.00586 0.00063 0.00128 0.00034
Cu (tot) [mg/L] 0.0010 0.0012 0.0014 0.0004 0.0008 0.0008 0.0006 0.0004 0.0005
Fe (tot) [mg/L] 0.009 0.500 0.019 0.142 0.009 0.677 0.021 0.182 0.007
K (tot) [mg/L] 7.08 4.32 4.10 4.70 4.53 6.41 6.37 13.1 12.5
Mg (tot) [mg/L] 9.17 7.51 7.29 6.91 6.61 6.74 6.51 9.95 9.72
Mn (tot) [mg/L] 0.0196 0.0177 0.0106 0.00624 0.00314 0.0312 0.0231 0.0138 0.0106
Mo (tot) [mg/L] 0.0338 0.00884 0.00900 0.0180 0.0173 0.0189 0.0181 0.0140 0.0142
Na (tot) [mg/L] 15.3 18.3 17.8 17.3 17.1 14.5 14.1 21.4 20.7
P (tot) [mg/L] 0.260 0.381 0.283 0.509 0.351 0.396 0.338 0.562 0.431
Pb (tot) [mg/L] 0.00015 0.00035 0.00009 0.00022 0.00004 0.00028 0.00006 0.00061 0.00037
Sb (tot) [mg/L] 0.0061 0.0312 0.0308 0.0121 0.0118 0.0046 0.0046 0.0032 0.0031
Se (tot) [mg/L] 0.00053 0.00032 0.00025 0.00068 0.00059 0.00036 0.00029 0.00045 0.00038
Sn (tot) [mg/L] 0.00020 0.00014 0.00008 0.00014 0.00011 0.00013 0.00007 0.00022 0.00013
Sr (tot) [mg/L] 0.0758 0.0840 0.0800 0.0772 0.0737 0.0821 0.0801 0.0537 0.0509
Ti (tot) [mg/L] 0.00095 0.0295 0.00090 0.00507 0.00042 0.0297 0.00085 0.0107 0.00030
Tl (tot) [mg/L] 0.000036 0.000050 0.000044 0.000041 0.000039 0.000067 0.000060 0.000018 0.000015
U (tot) [mg/L] 0.000875 0.000692 0.000651 0.000430 0.000419 0.00472 0.00468 0.000111 0.000153
V (tot) [mg/L] 0.00116 0.00377 0.00198 0.00114 0.00068 0.00279 0.00090 0.00122 0.00057
W (tot) [mg/L] 0.0200 0.00586 0.00601 0.00145 0.00162 0.00373 0.00350 0.00419 0.00424
Y (tot) [mg/L] 0.000010 0.000089 0.000010 0.000023 0.000004 0.000112 0.000006 0.000039 0.000007
Zn (tot) [mg/L] 0.003 < 0.002 < 0.002 < 0.002 < 0.002 0.004 < 0.002 0.003 0.003
Li (tot) [mg/L] 0.0612 0.0242 0.0220 0.0240 0.0231 0.0380 0.0369 0.0648 0.0643
Si (tot) [mg/L] 4.69 5.71 4.33 5.04 4.60 6.27 5.03 3.48 2.99
Th (tot) [mg/L] < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

Env ICP-MS Metals Total and Dissolved
Metals

 Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St. LR Report : CA14460-JAN21
 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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Analysis 26:
F2 Ro TI
Decant 

Dissolved

27:
F3 RO TI

Decant

28:
F3 RO TI

Decant
Dissolved

29:
F4 RO TI

Decant

30:
F4 RO TI

Decant
Dissolved

31:
F5 RO TI

Decant

32:
F5 RO TI

Decant
Dissolved

33:
F6 RO TI

Decant

34:
F6 RO TI

Decant
Dissolved

Ni (tot) [mg/L] 0.0066 0.0032 0.0023 0.0054 0.0051 0.0062 0.0050 0.0034 0.0033

Analysis 35:
F7 RO TI

Decant

36:
F7 RO TI

Decant
Dissolved

37:
F8 RO TI

Decant

38:
F8 RO TI

Decant
Dissolved

39:
F2-8 Ro TI

Comp Decant

40:
F2-8 Ro TI

Comp Decant
Dissolved

Sample Date & Time NA NA NA NA NA NA
Temp Upon Receipt [°C] 17.0 17.0 17.0 17.0 17.0 17.0
TSS [mg/L] < 2 --- 2 --- 5 ---
pH [No unit] 7.96 --- 7.89 --- 7.96 ---
Acidity [mg/L as CaCO3] < 2 --- < 2 --- < 2 ---
Alkalinity [mg/L as CaCO3] 99 --- 111 --- 100 ---
Conductivity [uS/cm] 332 --- 336 --- 332 ---
Redox Potential [mV] 112 --- 122 --- 125 ---
TDS [mg/L] 191 --- 191 --- 177 ---
Cl [mg/L] 22 --- 25 --- 22 ---
F [mg/L] 0.45 --- 0.28 --- 0.19 ---
NO2 [as N mg/L] < 0.03 --- < 0.03 --- < 0.03 ---
NO3 [as N mg/L] < 0.06 --- < 0.06 --- < 0.06 ---
NO2+NO3 [as N mg/L] < 0.06 --- < 0.06 --- < 0.06 ---
SO4 [mg/L] 37 --- 32 --- 41 ---
Tot.Reactive P [mg/L] < 0.03 --- 0.03 --- < 0.03 ---
Thiosalts (tot) [as S2O3 mg/L] < 10 --- < 10 --- < 10 ---
NH3+NH4 [as N mg/L] < 0.1 --- < 0.1 --- < 0.1 ---
Hg (tot) [mg/L] < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001 < 0.00001
Ag (tot) [mg/L] < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005 < 0.00005
Al (tot) [mg/L] 0.379 0.068 0.408 0.044 0.416 0.052
As (tot) [mg/L] 0.0152 0.0149 0.0126 0.0110 0.0519 0.0505
Ba (tot) [mg/L] 0.00291 0.00250 0.0734 0.0694 0.0149 0.0135
Be (tot) [mg/L] < 0.000007 < 0.000007 0.000009 < 0.000007 0.000009 < 0.000007
B (tot) [mg/L] 0.036 0.037 0.037 0.035 0.029 0.028
Bi (tot) [mg/L] 0.000009 < 0.000007 0.000038 < 0.000007 0.000039 < 0.000007
Ca (tot) [mg/L] 28.8 28.8 32.9 31.3 35.2 34.1
Cd (tot) [mg/L] 0.000092 0.000101 0.000057 0.000040 0.000028 0.000028
Co (tot) [mg/L] 0.00111 0.000866 0.000941 0.000701 0.000806 0.000489
Cr (tot) [mg/L] 0.00134 0.00028 0.00248 0.00025 0.00315 0.00052
Cu (tot) [mg/L] 0.0006 < 0.0002 0.0006 < 0.0002 0.0008 < 0.0002
Fe (tot) [mg/L] 0.378 0.014 0.492 0.018 0.426 0.015
K (tot) [mg/L] 7.44 7.54 11.1 10.5 7.37 7.35
Mg (tot) [mg/L] 10.6 10.6 9.46 9.13 8.48 8.32
Mn (tot) [mg/L] 0.0294 0.0244 0.0376 0.0301 0.0236 0.0172
Mo (tot) [mg/L] 0.00969 0.00943 0.0182 0.0166 0.0174 0.0166
Na (tot) [mg/L] 21.0 21.1 19.5 19.1 17.8 17.5
P (tot) [mg/L] 0.481 0.519 0.436 0.438 0.419 0.436
Pb (tot) [mg/L] 0.00080 0.00050 0.00111 0.00055 0.00105 0.00023
Sb (tot) [mg/L] 0.0031 0.0031 0.0041 0.0039 0.0090 0.0093
Se (tot) [mg/L] 0.00047 0.00044 0.00047 0.00036 0.00044 0.00035
Sn (tot) [mg/L] 0.00015 0.00009 0.00015 0.00008 0.00014 0.00011
Sr (tot) [mg/L] 0.0577 0.0577 0.0900 0.0853 0.0732 0.0722

Env ICP-MS Metals Total and Dissolved
Metals

 Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St. LR Report : CA14460-JAN21
 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
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Analysis 35:
F7 RO TI

Decant

36:
F7 RO TI

Decant
Dissolved

37:
F8 RO TI

Decant

38:
F8 RO TI

Decant
Dissolved

39:
F2-8 Ro TI

Comp Decant

40:
F2-8 Ro TI

Comp Decant
Dissolved

Ti (tot) [mg/L] 0.0149 0.00050 0.0185 0.00077 0.0192 0.00072
Tl (tot) [mg/L] 0.000006 < 0.000005 0.000041 0.000037 0.000034 0.000030
U (tot) [mg/L] 0.000385 0.000362 0.000760 0.000729 0.00124 0.00118
V (tot) [mg/L] 0.00190 0.00069 0.00152 0.00030 0.00211 0.00090
W (tot) [mg/L] 0.0170 0.0152 0.00279 0.00315 0.00809 0.00752
Y (tot) [mg/L] 0.000076 0.000013 0.000092 0.000017 0.000085 0.000008
Zn (tot) [mg/L] 0.005 0.005 0.006 0.006 0.005 0.004
Li (tot) [mg/L] 0.0271 0.0269 0.0355 0.0345 0.0392 0.0389
Si (tot) [mg/L] 3.95 3.24 4.37 3.32 4.93 4.05
Th (tot) [mg/L] < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001
Ni (tot) [mg/L] 0.0075 0.0041 0.0059 0.0047 0.0054 0.0045

  
  
 

    
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

Env ICP-MS Metals Total and Dissolved
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 Project : CA20M-00000-110-17909-04
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St. LR Report : CA14460-JAN21
 Lakefield - Ontario - KOL 2HO

 Phone: 705-652-2000 FAX: 705-652-6365
 

O
nL

in
e 

LI
M

S
 0002393708

Page 7 of 7
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.

190



SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 10-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14761-NOV20
 Reference: No. 17909-04-03
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

Sample Date & Time
Paste pH [no unit] 30-Nov-20 09:25 01-Dec-20 16:19
Fizz Rate [no unit] 30-Nov-20 09:25 01-Dec-20 16:19
Sample weight [g] 26-Nov-20 10:22 01-Dec-20 16:19
HCl_add [mL] 27-Nov-20 10:40 01-Dec-20 16:19
HCl [Normality] 26-Nov-20 10:22 01-Dec-20 16:19
NaOH [Normality] 26-Nov-20 10:22 01-Dec-20 16:19
Vol NaOH to pH=8.3 [mL] 27-Nov-20 10:40 01-Dec-20 16:19
Final pH [no unit] 27-Nov-20 10:40 01-Dec-20 16:19
NP [t CaCO3/1000 t] 27-Nov-20 10:40 01-Dec-20 16:19
AP [t CaCO3/1000 t] 10-Dec-20 14:20 10-Dec-20 14:21
Net NP [t CaCO3/1000 t] 10-Dec-20 14:21 10-Dec-20 14:21
NP/AP [ratio] 10-Dec-20 14:21 10-Dec-20 14:21
S [%] 08-Dec-20 14:48 10-Dec-20 14:20 < 0.005 101%
Acid Leachable SO4-S [%] 10-Dec-20 14:20 10-Dec-20 14:20
Sulphide [%] 10-Dec-20 13:48 10-Dec-20 14:20 < 0.04 115%
C [%] 08-Dec-20 14:48 10-Dec-20 12:16 < 0.005 99%
CO3 [%] 09-Dec-20 15:25 10-Dec-20 12:16

Analysis 8:
QC - Spike

Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

Sample Date & Time N/A N/A N/A N/A N/A N/A N/A
Paste pH [no unit] 8.26 8.51 8.77 8.14 8.51 8.85 8.88
Fizz Rate [no unit] 3 2 2 2 2 3 2
Sample weight [g] 2.02 2.00 2.04 1.99 2.01 2.02 1.98
HCl_add [mL] 25.60 30.00 20.00 20.00 20.00 20.00 20.00

ABA - Modified Sobek
 
Project : CA20M-00000-110-17909-04
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Analysis 8:
QC - Spike

Rep

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

15:
F3 Ro TI

HCl [Normality] 0.10 0.10 0.10 0.10 0.10 0.10 0.10
NaOH [Normality] 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Vol NaOH to pH=8.3 [mL] 10.85 12.75 15.29 13.97 11.49 10.28 15.31
Final pH [no unit] 1.50 1.50 1.24 1.36 1.36 1.50 1.13
NP [t CaCO3/1000 t] 36.5 43.1 11.6 15.1 21.2 24.1 11.8
AP [t CaCO3/1000 t] 1.25 5.94 1.25 3.12 6.56 1.25 1.25
Net NP [t CaCO3/1000 t] 35.2 37.2 10.4 12.0 14.6 22.8 10.6
NP/AP [ratio] 29.2 7.26 9.28 4.83 3.23 19.3 9.44
S [%] 0.048 0.346 0.077 0.204 0.521 0.023 0.009
Acid Leachable SO4-S [%] < 0.04 0.16 < 0.04 0.10 0.31 < 0.04 < 0.04
Sulphide [%] < 0.04 0.19 0.04 0.10 0.21 < 0.04 < 0.04
C [%] 0.408 0.447 0.116 0.149 0.222 0.436 0.116
CO3 [%] 1.82 3.02 0.420 0.580 0.909 2.00 0.440

Analysis 16:
F4 Ro TI

17:
F5 Ro TI

Sample Date & Time N/A N/A
Paste pH [no unit] 8.74 8.85
Fizz Rate [no unit] 2 3
Sample weight [g] 2.01 2.01
HCl_add [mL] 20.00 20.00
HCl [Normality] 0.10 0.10
NaOH [Normality] 0.10 0.10
Vol NaOH to pH=8.3 [mL] 14.16 12.44
Final pH [no unit] 1.21 1.22
NP [t CaCO3/1000 t] 14.5 18.8
AP [t CaCO3/1000 t] 1.25 1.25
Net NP [t CaCO3/1000 t] 13.2 17.6
NP/AP [ratio] 11.6 15.0
S [%] 0.014 0.020
Acid Leachable SO4-S [%] < 0.04 < 0.04
Sulphide [%] < 0.04 < 0.04
C [%] 0.133 0.190
CO3 [%] 0.590 0.804

  
 *NP (Neutralization Potential)
 = 50 x (N of HCL x Total HCL added - N NaOH x NaOH added)
   -------------------------------------------------------
                        Weight of Sample

*AP (Acid Potential) = % Sulphide Sulphur x 31.25
*Net NP (Net Neutralization Potential) = NP-AP
NP/AP Ratio = NP/AP
*Results expressed as tonnes CaCO3 equivalent/1000 tonnes of material

ABA - Modified Sobek
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
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Samples with a % Sulphide value of <0.04 will be calculated using a 0.04 value.
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 19-February-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14299-JAN21
 Reference: 17909-04-05
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Sample Date & Time N/A N/A N/A N/A
Paste pH [no unit] 25-Jan-21 16:00 10-Feb-21 16:04 8.74 8.70 9.06 8.99
Fizz Rate [no unit] 25-Jan-21 16:00 10-Feb-21 16:04 2 2 2 2
Sample weight [g] 25-Jan-21 16:00 10-Feb-21 16:04 1.99 2.03 2.01 1.98
HCl_add [mL] 26-Jan-21 14:09 10-Feb-21 16:04 20.00 20.00 20.00 20.00
HCl [Normality] 25-Jan-21 16:00 10-Feb-21 16:04 0.10 0.10 0.10 0.10
NaOH [Normality] 25-Jan-21 16:00 10-Feb-21 16:04 0.10 0.10 0.10 0.10
Vol NaOH to pH=8.3 [mL] 26-Jan-21 14:09 10-Feb-21 16:04 11.54 13.64 13.09 15.08
Final pH [no unit] 26-Jan-21 14:09 10-Feb-21 16:04 1.66 1.38 1.47 1.20
NP [t CaCO3/1000 t] 26-Jan-21 14:09 10-Feb-21 16:04 21.3 15.7 17.2 12.4
AP [t CaCO3/1000 t] 19-Feb-21 16:33 19-Feb-21 16:33 2.19 2.81 1.25 1.25
Net NP [t CaCO3/1000 t] 19-Feb-21 16:33 19-Feb-21 16:33 19.1 12.9 16.0 11.2
NP/AP [ratio] 19-Feb-21 16:33 19-Feb-21 16:33 9.74 5.58 13.8 9.92
S [%] 18-Feb-21 09:08 19-Feb-21 16:33 < 0.005 103% 0.124 0.159 0.014 0.012
Acid Leachable SO4-S [%] 19-Feb-21 16:32 19-Feb-21 16:32 0.05 0.07 <0.04 <0.04
Sulphide [%] 18-Feb-21 12:13 19-Feb-21 16:33 < 0.04 117% 0.07 0.09 < 0.04 < 0.04
C [%] 18-Feb-21 09:08 18-Feb-21 13:06 < 0.005 100% 0.197 0.135 0.149 0.092
CO3 [%] 18-Feb-21 11:27 18-Feb-21 13:06 0.550 0.330 0.420 0.295

  
 *NP (Neutralization Potential)
 = 50 x (N of HCL x Total HCL added - N NaOH x NaOH added)
   -------------------------------------------------------

ABA - Modified Sobek
 
Project : CA20M-00000-110-17909-04
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                        Weight of Sample

*AP (Acid Potential) = % Sulphide Sulphur x 31.25
*Net NP (Net Neutralization Potential) = NP-AP
NP/AP Ratio = NP/AP
*Results expressed as tonnes CaCO3 equivalent/1000 tonnes of material
Samples with a % Sulphide value of <0.04 will be calculated using a 0.04 value.
 

 
 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

ABA - Modified Sobek
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 10-February-2021
 

 Date Rec. : 20 January 2021
 LR Report: CA14386-JAN21
 Reference: 17909-04-07
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Sample Date & Time N/A N/A
Paste pH [no unit] 09-Feb-21 08:00 10-Feb-21 16:05 9.29 9.45
Fizz Rate [no unit] 09-Feb-21 08:00 10-Feb-21 16:05 2 2
Sample weight [g] 09-Feb-21 08:00 10-Feb-21 16:05 1.99 2.05
HCl_add [mL] 10-Feb-21 06:10 10-Feb-21 16:05 24.20 20.00
HCl [Normality] 09-Feb-21 08:00 10-Feb-21 16:05 0.10 0.10
NaOH [Normality] 09-Feb-21 08:00 10-Feb-21 16:05 0.10 0.10
Vol NaOH to pH=8.3 [mL] 10-Feb-21 08:00 10-Feb-21 16:05 13.99 10.82
Final pH [no unit] 10-Feb-21 08:00 10-Feb-21 16:05 1.67 1.90
NP [t CaCO3/1000 t] 10-Feb-21 08:00 10-Feb-21 16:05 25.7 22.4
AP [t CaCO3/1000 t] 10-Feb-21 16:05 10-Feb-21 16:05 5.31 1.25
Net NP [t CaCO3/1000 t] 10-Feb-21 16:05 10-Feb-21 16:05 20.4 21.2
NP/AP [ratio] 10-Feb-21 16:05 10-Feb-21 16:05 4.84 17.9
S [%] 26-Jan-21 14:00 27-Jan-21 14:28 < 0.005 101% 0.221 0.019
Acid Leachable SO4-S [%] 27-Jan-21 14:28 27-Jan-21 14:28 0.05 < 0.04
Sulphide [%] 27-Jan-21 13:01 27-Jan-21 14:28 < 0.04 113% 0.17 < 0.04

ABA - Modified Sobek
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Analysis 1:
Analysis

Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

C [%] 26-Jan-21 14:00 27-Jan-21 12:58 < 0.005 99% 0.193 0.162
CO3 [%] 27-Jan-21 12:11 27-Jan-21 12:58 < 0.025 102% 0.674 0.550

  
 *NP (Neutralization Potential)
 = 50 x (N of HCL x Total HCL added - N NaOH x NaOH added)
   -------------------------------------------------------
                        Weight of Sample

*AP (Acid Potential) = % Sulphide Sulphur x 31.25
*Net NP (Net Neutralization Potential) = NP-AP
NP/AP Ratio = NP/AP
*Results expressed as tonnes CaCO3 equivalent/1000 tonnes of material
Samples with a % Sulphide value of <0.04 will be calculated using a 0.04 value.
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 03-December-2020
 

 Date Rec. : 25 November 2020
 LR Report: CA14762-NOV20
 Reference: No. 17909-04-03
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

9:
ENV1 #1 -

300-18

10:
GRG-2

Knelson TI

11:
GRG-3

Knelson TI

12:
GRG-4

Knelson TI

13:
GRG-5

Knelson TI

14:
F2 Ro TI

Sample Date & Time N/A N/A N/A N/A N/A N/A
Sample weight [g] 03-Dec-20 07:18 03-Dec-20 15:50 1.51 1.49 1.52 1.49 1.51 1.51
Vol H2O2 [mL] 03-Dec-20 07:18 03-Dec-20 15:50 150 150 150 150 150 150
Final pH [no unit] 03-Dec-20 07:18 03-Dec-20 15:50 11.06 10.74 10.33 10.03 10.05 11.11
NaOH [Normality] 03-Dec-20 07:18 03-Dec-20 15:50 0.10 0.10 0.10 0.10 0.10 0.10
Vol NaOH to PH 4.5 [mL] 03-Dec-20 07:18 03-Dec-20 15:50 0.00 0.00 0.00 0.00 0.00 0.00
Vol NaOH to PH 7.0 [mL] 03-Dec-20 07:18 03-Dec-20 15:50 0.00 0.00 0.00 0.00 0.00 0.00
NAG (pH 4.5) [kg H2SO4/tonne] 03-Dec-20 07:18 03-Dec-20 15:50 0.0 0.0 0.0 0.0 0.0 0.0
NAG (pH 7.0) [kg H2SO4/tonne] 03-Dec-20 07:18 03-Dec-20 15:50 0.0 0.0 0.0 0.0 0.0 0.0

Analysis 15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Sample Date & Time N/A N/A N/A
Sample weight [g] 1.49 1.51 1.54

NAG Test
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Analysis 15:
F3 Ro TI

16:
F4 Ro TI

17:
F5 Ro TI

Vol H2O2 [mL] 150 150 150
Final pH [no unit] 9.90 9.64 10.13
NaOH [Normality] 0.10 0.10 0.10
Vol NaOH to PH 4.5 [mL] 0.00 0.00 0.00
Vol NaOH to PH 7.0 [mL] 0.00 0.00 0.00
NAG (pH 4.5) [kg H2SO4/tonne] 0.0 0.0 0.0
NAG (pH 7.0) [kg H2SO4/tonne] 0.0 0.0 0.0

  
 NAG = (49 x Vol. of base x N of base)/sample weight
kg H2SO4/tonne
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 28-January-2021
 

 Date Rec. : 12 January 2021
 LR Report: CA14300-JAN21
 Reference: 17909-04-05
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

5:
QC - Blank

6:
QC - STD %

Recovery

7:
QC - DUP %

Recovery

8:
QC - Spike Rep

Sample Date & Time
Sample weight [g] 25-Jan-21 19:00 26-Jan-21 15:18
Vol H2O2 [mL] 25-Jan-21 19:00 26-Jan-21 15:18
Final pH [no unit] 25-Jan-21 19:00 26-Jan-21 15:18
NaOH [Normality] 25-Jan-21 19:00 26-Jan-21 15:18
Vol NaOH to PH 4.5 [mL] 25-Jan-21 19:00 26-Jan-21 15:18
Vol NaOH to PH 7.0 [mL] 25-Jan-21 19:00 26-Jan-21 15:18
NAG (pH 4.5) [kg H2SO4/tonne] 25-Jan-21 19:00 26-Jan-21 15:18
NAG (pH 7.0) [kg H2SO4/tonne] 25-Jan-21 19:00 26-Jan-21 15:18

Analysis 9:
GRG-7

Knelson Tl

10:
GRG-8

Knelson Tl

11:
F7 Ro Tl

12:
F8 Ro Tl

Sample Date & Time N/A N/A N/A N/A
Sample weight [g] 1.50 1.51 1.51 1.50
Vol H2O2 [mL] 150 150 150 150
Final pH [no unit] 10.45 9.85 8.77 7.97
NaOH [Normality] 0.10 0.10 0.10 0.10
Vol NaOH to PH 4.5 [mL] 0.00 0.00 0.00 0.00
Vol NaOH to PH 7.0 [mL] 0.00 0.00 0.00 0.00
NAG (pH 4.5) [kg H2SO4/tonne] 0.0 0.0 0.0 0.0
NAG (pH 7.0) [kg H2SO4/tonne] 0.0 0.0 0.0 0.0

  
 NAG = (49 x Vol. of base x N of base)/sample weight
kg H2SO4/tonne
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem

NAG Test
 
Project : CA20M-00000-110-17909-04
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Project Specialist, 
Environment, Health & Safety
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SGS Lakefield Environmental Met
 Attn : Barb Bowman

 
 

 27-January-2021
 

 Date Rec. : 20 January 2021
 LR Report: CA14387-JAN21
 Reference: 17909-04-07
 

 Copy: #1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis
Start Date

2:
Analysis

Start Time

3:
Analysis

Completed
Date

4:
Analysis

Completed
Time

9:
GRG-6

Knelson Tl

10:
F6 Ro Tl

Sample Date & Time N/A N/A
Sample weight [g] 25-Jan-21 19:00 26-Jan-21 15:18 1.49 1.51
Vol H2O2 [mL] 25-Jan-21 19:00 26-Jan-21 15:18 150 150
Final pH [no unit] 25-Jan-21 19:00 26-Jan-21 15:18 10.33 9.42
NaOH [Normality] 25-Jan-21 19:00 26-Jan-21 15:18 0.10 0.10
Vol NaOH to PH 4.5 [mL] 25-Jan-21 19:00 26-Jan-21 15:18 0.00 0.00
Vol NaOH to PH 7.0 [mL] 25-Jan-21 19:00 26-Jan-21 15:18 0.00 0.00
NAG (pH 4.5) [kg H2SO4/tonne] 25-Jan-21 19:00 26-Jan-21 15:18 0.0 0.0
NAG (pH 7.0) [kg H2SO4/tonne] 25-Jan-21 19:00 26-Jan-21 15:18 0.0 0.0

  
 NAG = (49 x Vol. of base x N of base)/sample weight
kg H2SO4/tonne
 
 

 

   
 

 
 __________________________

 Catharine Arnold, B.Sc., C.Chem
Project Specialist, 
Environment, Health & Safety
 

NAG Test
 
Project : CA20M-00000-110-17909-04

 SGS Canada Inc.
 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
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Page 1 of 1
 Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior written approval.  Please refer to SGS

General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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Appendix D – Acute Lethality Bioassay Reports – 
Daphnia Magna and Rainbow Trout 



TOXICITY TEST REPORT
Daphnia magna

EPS 1/RM/14
Page 1 of 2

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order : 244353
Sample Number : 66396

Company : SGS Lakefield Research Limited Sample Date : 2021-01-21
Location : Lakefield  ON Time Collected : 09:30
Substance : GRG-2-8 Knelson TI Comp Decant Date Received : 2021-01-22
Sampling Method : Composite Time Received : 10:05
Sampled By : B. Bowman Temperature on Receipt : 11 °C
Sample Description : Clear, light yellow Date Tested : 2021-01-23

Test Method :

Effect Value 95% Confidence Limits Calculation Method

LC50 >100% − −
EC50 >100% − −

Species : Daphnia magna Time to First Brood : 11 days
Organism Batch : Dm21-01 Average Brood Size :  42.2 young
Culture Mortality : 1.3% (previous 7 days)

Sample Treatment : None Number of Replicates : 1
pH Adjustment : None Organisms / Replicate : 10
Pre-aeration Rate : ~30 mL/min/L Organisms / Test Level : 10
Duration of Pre-Aeration : 30 minutes Organism Loading Rate : 15.0  mL/organism
Test Aeration : None Impaired Control Organisms : 0.0%
Hardness Adjustment : None Test Method Deviation(s) : None

Toxicant : Sodium Chloride Historical Mean LC50 : 6.2 g/L
Date Tested  : 2021-01-19 Warning Limits (± 2SD) : 5.8 - 6.6 g/L
LC50 : 6.0 g/L Organism Batch : Dm21-01
95% Confidence Limits : 5.5 - 6.3 g/L Analyst(s) : KP
Statistical Method : Linear Regression (MLE)

All test validity criteria as specified in the test method were satisfied.

Approved By :

SAMPLE IDENTIFICATION

Reference Method for Determining Acute Lethality of Effluents to Daphnia magna . 
Environment Canada EPS 1/RM/14 (Second Edition, December 2000, with February 2016 
amendments).

48-HOUR TEST RESULTS

The results reported relate only to the sample tested and as received.

TEST ORGANISM

TEST CONDITIONS

REFERENCE TOXICANT DATA

COMMENTS

Project Manager

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)
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TOXICITY TEST REPORT
Daphnia magna

EPS 1/RM/14
Page 2 of 2Work Order: 244353

Sample Number: 66396

pH Dissolved O2 Conductivity Temperature O2 Saturation Hardness
(mg/L) (µmhos/cm) (°C)  (%)* (as CaCO3)

Initial Chemistry (100%) : 8.3 10.5 318 20 120 120 mg/L

Date & Time 2021-01-23 11:30
Analyst(s) : JMH (SV)

Concentration (%) Dead Immobile pH Dissolved O2 Conductivity Temperature O2 Saturation* Hardness

100 0 0 8.3 9.4 311 20 106 120

50 0 0 8.4 8.9 520 20 – –

25 0 0 8.5 8.9 622 20 – –

12.5 0 0 8.5 8.9 670 20 – –

6.25 0 0 8.5 8.9 707 20 – –

Control 0 0 8.6 8.7 707 20 100 210

Notes:

Date & Time 2021-01-24 11:30
Analyst(s) : JW

Concentration (%) Dead Immobile pH Dissolved O2 Conductivity Temperature

100 − 0 – – – 21

50 − 0 – – – 21

25 − 0 – – – 21

12.5 − 0 – – – 21

6.25 − 0 – – – 21

Control − 0 – – – 21

Notes:

Date & Time 2021-01-25 11:30
Analyst(s) : JW

Concentration (%) Dead Immobile pH Dissolved O2 Conductivity Temperature

100 0 0 8.2 8.7 332 21

50 0 0 8.3 8.7 538 21

25 0 0 8.4 8.7 624 21

12.5 0 0 8.4 8.6 682 21

6.25 0 0 8.4 8.5 700 21

Control 0 0 8.4 8.6 719 21

Notes:

"–"  = not measured/not required Test Data Reviewed By : AW
* adjusted for temperature and barometric pressure Date :

TEST DATA

2021-01-26

Number immobile does not include number dead.

48 hours

0 hours

24 hours
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TOXICITY TEST REPORT
Rainbow Trout

EPS 1/RM/13
Page 1 of 2

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order : 244353
Sample Number : 66396

Company : SGS Lakefield Research Limited Sample Date : 2021-01-21
Location : Lakefield  ON Time Collected : 09:30
Substance : GRG-2-8 Knelson TI Comp Decant Date Received : 2021-01-22
Sampling Method : Composite Time Received : 10:05
Sampled By : B. Bowman Temperature on Receipt : 11 °C
Sample Description : Clear, light yellow Date Tested : 2021-01-22

Test Method(s) :

Effect Value 95% Confidence Limits Statistical Method

LC50 >100% − −

Test Organism : Oncorhynchus mykiss Average Fork Length (± 2 SD) : 41.7 mm (±5.6)
Organism Batch : T20-36 Range of Fork Lengths : 37 - 47 mm
Control Sample Size : 10 Average Wet Weight (± 2 SD) : 0.58 g (±0.25)
Cumulative stock tank mortality rate : 0.1% (previous 7 days) Range of Wet Weights  : 0.36 - 0.80 g
Control organisms showing stress : 0 (at test completion) Organism Loading Rate  : 0.4 g/L

Sample Treatment : None Volume Tested (L) : 16
pH Adjustment : None Number of Replicates : 1
Test Aeration : Yes Organisms Per Replicate : 10
Pre-aeration/Aeration Rate  : 6.5 ± 1 mL/min/L Organisms Per Test Level : 10
Duration of Pre-Aeration : 30 minutes Test Method Deviation(s) : None

Toxicant : Potassium Chloride Date Tested : 2021-01-09
Organism Batch : T20-36 Historical Mean LC50 : 3851 mg/L
LC50  : 4690 mg/L* Warning Limits (± 2SD) : 3298 - 4497 mg/L
95% Confidence Limits : 4448 - 4946 mg/L Analyst(s) : MJT, AD
Statistical Method : Spearman-Kärber

•All test validity criteria as specified in the test method were satisfied.

Approved By :
Project Manager

SAMPLE IDENTIFICATION

Reference Method for Determining Acute Lethality  of Liquid Effluents to Rainbow Trout. 
Environment Canada, EPS 1/RM/13 (2nd Edition, December 2000, with May 2007 and February 
2016 amendments).

96-HOUR TEST RESULTS

The results reported relate only to the sample tested and as received.

TEST ORGANISM

*Note: The reference toxicant test exceeded the 95% warning limits for historical data.  No other unusual circumstances 
were observed and therefore the test result is considered acceptable.

TEST CONDITIONS

REFERENCE TOXICANT DATA

COMMENTS

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)
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TOXICITY TEST REPORT
Rainbow Trout

EPS 1/RM/13
Page 2 of 2

Work Order : 244353
Sample Number : 66396

pH Dissolved O2 Conductivity Temperature O2 Saturation

(mg/L) (µmhos/cm) (°C) (%)*

Initial Water Chemistry (100%) : 8.1 9.6 310 14 100
After 30 min pre-aeration : 8.1 9.5 309 14 99

Date & Time 2021-01-22 13:45
Analyst(s) : MJT (RK)
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature O2 Saturation*

100 0 0 8.1 9.5 309 14 99
50 0 0 8.3 9.6 487 14 –
25 0 0 8.3 9.6 574 14 –
12.5 0 0 8.3 9.6 616 14 –
6.25 0 0 8.3 9.6 639 14 –
Control 0 0 8.2 9.5 658 14 100
Notes:

Date & Time 2021-01-23 13:45
Analyst(s) : RK
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature

100 0 0 – – – 14
50 0 0 – – – 14
25 0 0 – – – 14
12.5 0 0 – – – 14
6.25 0 0 – – – 14
Control 0 0 – – – 14
Notes:

Date & Time 2021-01-24 13:45
Analyst(s) : KP
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature

100 0 0 – – – 14
50 0 0 – – – 14
25 0 0 – – – 14
12.5 0 0 – – – 14
6.25 0 0 – – – 14
Control 0 0 – – – 14
Notes:

Date & Time 2021-01-25 13:45
Analyst(s) : MDH
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature

100 0 0 – – – 15
50 0 0 – – – 15
25 0 0 – – – 15
12.5 0 0 – – – 15
6.25 0 0 – – – 15
Control 0 0 – – – 15
Notes:

Date & Time 2021-01-26 13:45
Analyst(s) : AD(MDH)
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature

100 0 0 8.2 9.2 317 15
50 0 0 8.3 9.2 491 15
25 0 0 8.3 9.2 577 15
12.5 0 0 8.3 9.2 609 15
6.25 0 0 8.2 9.2 600 15
Control 0 0 8.3 9.2 644 15
Notes:

"–" = not measured/not required Test Data Reviewed By : AW
Number impaired does not include number dead. Date :
* adjusted for temperature and barometric pressure

TEST DATA

0 HOURS

24 HOURS

48 HOURS

72 HOURS

96 HOURS

2021-01-26
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TOXICITY TEST REPORT
Daphnia magna

EPS 1/RM/14
Page 1 of 2

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order : 244353
Sample Number : 66397

Company : SGS Lakefield Research Limited Sample Date : 2021-01-21
Location : Lakefield  ON Time Collected : 10:00
Substance : F2-8 Ro TI Comp Decant Date Received : 2021-01-22
Sampling Method : Composite Time Received : 10:05
Sampled By : B. Bowman Temperature on Receipt : 11 °C
Sample Description : Clear, light yellow Date Tested : 2021-01-23

Test Method :

Effect Value 95% Confidence Limits Calculation Method

LC50 >100% − −
EC50 >100% − −

Species : Daphnia magna Time to First Brood : 11 days
Organism Batch : Dm21-01 Average Brood Size :  42.2 young
Culture Mortality : 1.3% (previous 7 days)

Sample Treatment : None Number of Replicates : 1
pH Adjustment : None Organisms / Replicate : 10
Pre-aeration Rate : ~30 mL/min/L Organisms / Test Level : 10
Duration of Pre-Aeration : 30 minutes Organism Loading Rate : 15.0  mL/organism
Test Aeration : None Impaired Control Organisms : 0.0%
Hardness Adjustment : None Test Method Deviation(s) : None

Toxicant : Sodium Chloride Historical Mean LC50 : 6.2 g/L
Date Tested  : 2021-01-19 Warning Limits (± 2SD) : 5.8 - 6.6 g/L
LC50 : 6.0 g/L Organism Batch : Dm21-01
95% Confidence Limits : 5.5 - 6.3 g/L Analyst(s) : KP
Statistical Method : Linear Regression (MLE)

All test validity criteria as specified in the test method were satisfied.

Approved By :

TEST CONDITIONS

REFERENCE TOXICANT DATA

COMMENTS

Project Manager

SAMPLE IDENTIFICATION

Reference Method for Determining Acute Lethality of Effluents to Daphnia magna . 
Environment Canada EPS 1/RM/14 (Second Edition, December 2000, with February 2016 
amendments).

48-HOUR TEST RESULTS

The results reported relate only to the sample tested and as received.

TEST ORGANISM

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)
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TOXICITY TEST REPORT
Daphnia magna

EPS 1/RM/14
Page 2 of 2Work Order: 244353

Sample Number: 66397

pH Dissolved O2 Conductivity Temperature O2 Saturation Hardness
(mg/L) (µmhos/cm) (°C)  (%)* (as CaCO3)

Initial Chemistry (100%) : 7.9 10.7 345 20 123 130 mg/L

Date & Time 2021-01-23 11:50
Analyst(s) : JMH (SV)

Concentration (%) Dead Immobile pH Dissolved O2 Conductivity Temperature O2 Saturation* Hardness

100 0 0 8.1 8.9 344 20 101 130

50 0 0 8.4 8.9 545 20 – –

25 0 0 8.5 8.9 631 20 – –

12.5 0 0 8.5 8.9 659 20 – –

6.25 0 0 8.5 8.9 701 20 – –

Control 0 0 8.6 8.7 707 20 100 210

Notes:

Date & Time 2021-01-24 11:50
Analyst(s) : JW

Concentration (%) Dead Immobile pH Dissolved O2 Conductivity Temperature

100 − 0 – – – 21

50 − 0 – – – 21

25 − 0 – – – 21

12.5 − 0 – – – 21

6.25 − 0 – – – 21

Control − 0 – – – 21

Notes:

Date & Time 2021-01-25 11:50
Analyst(s) : JW

Concentration (%) Dead Immobile pH Dissolved O2 Conductivity Temperature

100 0 0 8.2 8.4 356 21

50 0 0 8.3 8.6 565 21

25 0 0 8.4 8.8 636 21

12.5 1 0 8.4 8.7 677 21

6.25 0 0 8.4 8.7 693 21

Control 0 0 8.4 8.7 718 21

Notes:

"–"  = not measured/not required Test Data Reviewed By : AW
* adjusted for temperature and barometric pressure Date :

TEST DATA

2021-01-26

Number immobile does not include number dead.

48 hours

0 hours

24 hours
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TOXICITY TEST REPORT
Rainbow Trout

EPS 1/RM/13
Page 1 of 2

AquaTox Testing & Consulting Inc.
B-11 Nicholas Beaver Road
Puslinch, ON  N0B 2J0
Tel.  (519) 763-4412
Fax.  (519) 763-4419

Work Order : 244353
Sample Number : 66397

Company : SGS Lakefield Research Limited Sample Date : 2021-01-21
Location : Lakefield  ON Time Collected : 10:00
Substance : F2-8 Ro TI Comp Decant Date Received : 2021-01-22
Sampling Method : Composite Time Received : 10:05
Sampled By : B. Bowman Temperature on Receipt : 11 °C
Sample Description : Clear, light yellow Date Tested : 2021-01-22

Test Method(s) :

Effect Value 95% Confidence Limits Statistical Method

LC50 >100% − −

Test Organism : Oncorhynchus mykiss Average Fork Length (± 2 SD) : 39.8 mm (±3.4)
Organism Batch : T20-36 Range of Fork Lengths : 37 - 43 mm
Control Sample Size : 10 Average Wet Weight (± 2 SD) : 0.51 g (±0.16)
Cumulative stock tank mortality rate : 0.1% (previous 7 days) Range of Wet Weights  : 0.40 - 0.67 g
Control organisms showing stress : 0 (at test completion) Organism Loading Rate  : 0.3 g/L

Sample Treatment : None Volume Tested (L) : 16
pH Adjustment : None Number of Replicates : 1
Test Aeration : Yes Organisms Per Replicate : 10
Pre-aeration/Aeration Rate  : 6.5 ± 1 mL/min/L Organisms Per Test Level : 10
Duration of Pre-Aeration : 30 minutes Test Method Deviation(s) : None

Toxicant : Potassium Chloride Date Tested : 2021-01-09
Organism Batch : T20-36 Historical Mean LC50 : 3851 mg/L
LC50  : 4690 mg/L* Warning Limits (± 2SD) : 3298 - 4497 mg/L
95% Confidence Limits : 4448 - 4946 mg/L Analyst(s) : MJT, AD
Statistical Method : Spearman-Kärber

•All test validity criteria as specified in the test method were satisfied.

Approved By :

SAMPLE IDENTIFICATION

Reference Method for Determining Acute Lethality  of Liquid Effluents to Rainbow Trout. 
Environment Canada, EPS 1/RM/13 (2nd Edition, December 2000, with May 2007 and February 
2016 amendments).

96-HOUR TEST RESULTS

The results reported relate only to the sample tested and as received.

TEST ORGANISM

TEST CONDITIONS

*Note: The reference toxicant test exceeded the 95% warning limits for historical data.  No other unusual circumstances 
were observed and therefore the test result is considered acceptable.

REFERENCE TOXICANT DATA

COMMENTS

Project Manager

Accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA)
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TOXICITY TEST REPORT
Rainbow Trout

EPS 1/RM/13
Page 2 of 2

Work Order : 244353
Sample Number : 66397

pH Dissolved O2 Conductivity Temperature O2 Saturation

(mg/L) (µmhos/cm) (°C) (%)*

Initial Water Chemistry (100%) : 7.9 9.0 341 14 93
After 30 min pre-aeration : 8.0 9.2 341 14 96

Date & Time 2021-01-22 13:45
Analyst(s) : MJT (RK) 
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature O2 Saturation*

100 0 0 8.0 9.2 341 14 96
50 0 0 8.2 9.6 500 14 –
25 0 0 8.3 9.6 582 14 –
12.5 0 0 8.3 9.6 623 14 –
6.25 0 0 8.3 9.7 640 14 –
Control 0 0 8.2 9.5 658 14 100
Notes:

Date & Time 2021-01-23 13:45
Analyst(s) : RK
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature

100 0 0 – – – 14
50 0 0 – – – 14
25 0 0 – – – 14
12.5 0 0 – – – 14
6.25 0 0 – – – 14
Control 0 0 – – – 14
Notes:

Date & Time 2021-01-24 13:45
Analyst(s) : KP
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature

100 0 0 – – – 14
50 0 0 – – – 14
25 0 0 – – – 14
12.5 0 0 – – – 14
6.25 0 0 – – – 14
Control 0 0 – – – 14
Notes:

Date & Time 2021-01-25 13:45
Analyst(s) : MDH
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature

100 0 0 – – – 15
50 0 0 – – – 15
25 0 0 – – – 15
12.5 0 0 – – – 15
6.25 0 0 – – – 15
Control 0 0 – – – 15
Notes:

Date & Time 2021-01-26 13:45
Analyst(s) : AD(MDH)
Concentration (%) Dead Impaired pH Dissolved O2 Conductivity Temperature

100 0 0 8.1 9.1 345 15
50 0 0 8.3 9.3 502 15
25 0 0 8.2 9.2 552 15
12.5 0 0 8.2 9.2 575 15
6.25 0 0 8.3 9.2 576 15
Control 0 0 8.3 9.1 635 15
Notes:

"–" = not measured/not required Test Data Reviewed By : AW
Number impaired does not include number dead. Date :
* adjusted for temperature and barometric pressure

72 HOURS

96 HOURS

2021-01-26

TEST DATA

0 HOURS

24 HOURS

48 HOURS
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Appendix E – Chain of Custody Forms 
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