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AEC 14:  Old Tank Farm and Current Fueling Area 
Area Description 
Location  North of the Mill Building 
Topography Surface 
Drainage Generally flat with a slight slope to the northeast 

Surface Drainage Northeast. 

Background  

The AEC consists of an Old Tank Farm with six inactive, empty above-ground storage tanks 
(ASTs), two active ASTs and associated fueling infrastructure and a fuel transfer shed, all 
mounted on a concrete pad. The active 5,000 L gasoline AST, active 30,000 L diesel AST, and 
associated fueling infrastructure are located adjacent northwest of the inactive tanks. The fuel 
transfer shed is located adjacent southwest of the gasoline AST. Diesel is transported to the 
fuel transfer shed via the Diesel Line (AEC 26) that extends from the Upper Tank Farm (AEC 
23 and 33) to the shed. The diesel is then distributed to the active diesel AST, and the 
remainder of the mine via a wood-encased corridor of lines located adjacent southwest of the 
tank farm.  

Historical Assessment Information 

Phase II Environmental 
Site Assessment  
(EBA, 2008) 

Number of test pits 3 

Number of surface soil samples 13 

Number of soil samples analyzed for petroleum hydrocarbons 26 

Number of soil samples with petroleum hydrocarbons impacts 19 

Number of soil samples analyzed for lead 24 

Number of soil samples with lead impacts 0 
Comments: Several soil samples contained PHC and metals concentrations greater than guidelines. No lead impacts 
were measured. PHC and metal impacts were not delineated. Groundwater was not assessed as part of the study.  

2017/2018 Environmental Site Assessment Details 
Environmental Site Assessment Scope 
Utility Locate SOP followed? Yes 
EM 31 Geophysics Complete? No 
Number of test pits advanced 14 (2017), 16 (2018) 
Number of boreholes advanced 3 (2017) 
Number of hand auger locations advanced 1 (2017) 
Number of soil samples submitted for laboratory chemical analysis 31 (2017), 33 (2018) 
Number of boreholes completed as groundwater monitoring wells 1 (2017) 
Number of historical groundwater monitoring wells 0 
Number of groundwater samples collected 1 (2017), 1 (2018) 
Number of sediment and surface soil samples collected 1 
Geophysics Findings 
N/A 

Soil Investigation and Conditions  
Maximum Depth of 
Investigation 22.86 mbgs (September 20, 2017) 
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AEC 14:  Old Tank Farm and Current Fueling Area 
General Stratigraphy 

Description Depth from (mbgs) Depth to (mbgs) Observations 
Various layers of silt, 
sand, gravel, and 
cobbles  0 3.5 to 7.3 

Fill soil. Petroleum hydrocarbon staining, 
petroleum hydrocarbon odour, and/or debris 
observed in several boreholes and test pits 
including a crushed oil drum removed from 
18T14TP23. 

Various layers of silt, 
sand, gravel, and 
cobbles 

3.5 to 7.3 17.8 Native Soil 

Bedrock 17.8 22.86 - 

Combustible Vapour Concentrations (CVC) 
Ranged from less than 10 parts per million by volume (ppmv) to 637 ppmv in soil sample 17A14TP2-1. 
Groundwater Conditions 
Depth to Groundwater 14.67 mbgs (September 29, 2017), 14.54 mbgs (July 1, 2018) 

Free Product  None Present 

2017/2018 Environmental Site Assessment Results Summary 
 Figure A14-1 shows the borehole, hand auger, test pit and monitoring well locations.  
 Figure A14-2 shows groundwater chemical results 
 Table A14-1 summarizes soil lab results relative to guidelines and management limits.  
 Table A14-2 summarizes groundwater lab results relative to guidelines. 
General Site Observations 
 Existing diesel AST mounted on a concrete pad. No significant staining observed around the ASTs, fueling 

infrastructure, or fuel transfer shed.  
 Several large cracks observed on the concrete pad.  
 Petroleum hydrocarbon staining and/or odour observed in 17A14BH1, 17A14BH2, 17A14BH3, 17A14TP2, 

17A14TP10, 17A14TP11, 17A14TP14, 17A32BH2, 18A14TP15, 18A14TP17, 18A14TP19, 18A14TP22, 18A14TP23, 
18A14TP24 and 18A14TP27. 

 Buried debris including wood, plastic, and metal was observed in 17A17BH1, 17A14TP1, 17A14TP2, 17A14TP3, 
17A14TP4, 17A14TP5, 17A14TP6, 17A14TP7, 17A14TP8, 17A14TP9, 17A14TP10, 17A14TP12, 17A14TP14, 
18A14TP21 and 18A14TP23.  

Soil: Petroleum Hydrocarbons (PHCs, PAHs) 
2017  
 Laboratory results all less than the CCME/CSR guidelines, with exception of:  

− Sample 17A14BH2-3 at a depth of 4.87 mbgs contained PHCs greater than the CCME/CSR guidelines.  
− Sample 17A14TP2-1 at a depth of 0.6 mbgs contained PHCs and PAHs greater than the CCME/CSR guidelines.  

This soil sample also exceeded the management limits for PHC F2. 
− Sample 17A14TP3-3 at a depth of 2.0 mbgs contained PHCs greater than the CCME/CSR guidelines. 
− Sample 17A14TP4-3 at a depth of 0.7 mbgs contained PHCs and PAHs greater than the CCME/CSR guidelines. 

This soil sample also exceeded the management limits for PHC F2. 
− Sample 17A14TP5-2 at a depth of 1.0 mbgs contained PHCs greater than the CCME/CSR guidelines. 
− Sample 17A14TP8-3 at a depth of 2.0 mbgs contained PHCs greater than the CCME/CSR guidelines.  This soil 

sample also exceeded the management limits for PHC F2. 
− Sample 17A14TP9-1 at a depth of 0.6 mbgs contained PHCs greater than the CCME/CSR guidelines. This soil 

sample also exceeded the management limits for PHC F2. 
− Sample 17A14TP9-4 at a depth of 3.1 mbgs contained PHCs greater than the CCME/CSR guidelines. 
− Sample 17A14TP10-1 at a depth of 0.7 mbgs contained PHCs greater than the CCME/CSR guidelines.  
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AEC 14:  Old Tank Farm and Current Fueling Area 
− Sample 17A14TP11-2 at a depth of 1.0 mbgs contained PHCs and PAHs greater than the CCME/CSR guidelines. 

This soil sample also exceeded the management limits for PHC F2 and F3. 
− Sample 17A14TP14-3 at a depth of 4.0 mbgs contained PHCs greater than the CCME/CSR guidelines. 

2018  
 Ten test pits (18A14TP21 through 18A14TP30) were excavated east of the old tank farm, five test pits were excavated 

west of the old tank farm (18A14TP15 to 18A14TP19) and one test pit (18A14TP20) was excavated north of the old 
tank farm to delineate management limit exceedances identified in 2008 and 2017. 

 Laboratory results from the two or three soil samples tested for PHCs F2-F4 at each of the test pit locations were less 
than the management limits except for:   
− Sample 18A14TP15-3 at a depth of 1 mbgs 
− Sample 18A14TP17-2 at a depth of 0.5 mbgs 
− Sample 18A14TP17-3 at a depth of 1 mbgs  
− Sample 18A14TP21-2 at a depth of 0.5 mbgs  
− Sample 18A14TP21-3 at a depth of 1 mbgs  
− Sample 18A14TP22-2 at a depth of 0.6 mbgs  
− Sample 18A14TP23-3 at a depth of 1 mbgs  
− Sample 18A14TP24-2 at a depth of 0.5 mbgs  
− Sample 18A14TP24-3 at a depth of 1 mbgs 

Soil: Metals 
2017 
 Various exceedances of CCME CEQGs for arsenic, barium, cadmium, cobalt, copper, molybdenum, nickel, selenium, 

and zinc. 
 The following exceedances of preliminary background concentrations were noted: 

− Barium (17A14BH2 at 4.87 mbgs, 17A14TP1 at 1.9 mbgs, 17A14TP3 at 2.0 mbgs, 17A14TP5 at 2.8 mbgs, 
17A14TP6 at 1.0 mbgs, 17A14TP14 at 2.1 and 4.0 mbgs). 

− Cadmium (17A14BH2 at 4.87 mbgs, 17A14TP8 at 3.8 mbgs, 17A14TP12 at 0.3 mbgs, 17A14TP14 at 2.1 and 
4.0 mbgs). 

− Nickel (17A14TP14 at 2.1 mbgs). 
− Selenium (17A14TP4 at 0.7 mbgs, 17A14TP5 at 1.0 mbgs, 17A14TP6 at 1.0 mbgs, 17A14TP7 at 1.0 mbgs, 

17A14TP10 at 0.7 mbgs, 17A14TP11 at 1.0 mbgs, 17A14TP12 at 0.3 mbgs, 17A14TP13 at 0.6 mbgs). 
− Zinc (17A14BH2 at 4.87 mbgs). 

2018  
 See discussion of risk-based metals delineation by Risk Management Unit (RMU) in report Appendix H. 
Soil: Other PCOCs (Routine Parameters, Glycols, VOCs) 
 Laboratory results less than guidelines, with exception of 17A14TP4 at 0.7 mbgs and 17A14TP11 at 1.0 mbgs – 

pH outside guidelines range (pH 6 to 8). 
Groundwater: Petroleum Hydrocarbons 
2017 
 Laboratory results less than guidelines.  
2018 
 Laboratory results less than guidelines.  
 Detects observed at 17A14MW1 for hydrocarbon fractions F3 and F4, no applicable guidelines. 
Groundwater: Metals/Routine Parameters 
2017 
 Laboratory results less than guidelines with exception of:  

− Fluoride at 17A14MW1 greater than guidelines and preliminary background concentrations.  
− Selenium at 17A14MW1 greater than guidelines.  

2018 
  Laboratory results less than guidelines with exception of:  
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AEC 14:  Old Tank Farm and Current Fueling Area 
− Fluoride at 17A14MW1 greater than guidelines and preliminary background concentrations.  
− Sulphate at 17A14MW1 greater than guidelines but less than preliminary background concentrations. 

Groundwater: Other PCOCs (Nutrients) 
 Laboratory results less than detection limits and less than guidelines.  
Sediment: Petroleum Hydrocarbons  
N/A 
Sediment: Metals 
N/A 
Sediment: Other PCOCs  
N/A 
Surface Water: Petroleum Hydrocarbons  
N/A 
Surface Water: Metals/Nutrients  
N/A 
Surface Water: Other PCOCs  
N/A 
Grain Size Analysis 
 Soil sample 17A14BH1-2 at a depth of 2.8 mbgs classified as coarse-grained (69% >75 µm).  
 Soil sample 17A14BH1-3 at a depth of 4.0 mbgs classified as coarse-grained (68% >75 µm). 
 Soil sample 17A14BH2-3 at a depth of 4.87 mbgs classified as coarse-grained (93% >75 µm).  
 Soil sample 17A14BH3-5 at a depth of 7.9 mbgs classified as fine-grained (49% >75 µm). 
 Soil sample 17A14TP2-2 at a depth of 3.2 mbgs classified as coarse-grained (74% >75 µm). 
 Soil sample 18A14TP18-3 at a depth of 1.0 mbgs classified as coarse-grained (76% >75 µm). 
 Soil sample 18A14TP19-2 at a depth of 0.5 mbgs classified as coarse-grained (74% >75 µm). 
 Soil sample 18A14TP23-2 at a depth of 0.5 mbgs classified as coarse-grained (82% >75 µm). 
 Soil sample 18A14TP25-2 at a depth of 0.5 mbgs classified as coarse-grained (80% >75 µm). 
 Soil sample 18A14TP26-3 at a depth of 1.0 mbgs classified as coarse-grained (80% >75 µm). 
 Soil sample 18A14TP29-3 at a depth of 1.0 mbgs classified as coarse-grained (80% >75 µm). 

Environmental Concerns  

Location in AEC Potential 
Source(s) 

Identified 
Contaminated Media 

Parameters Assessed and Contaminant(s) of 
Concern (COCs; bold & underline) 

Area surrounding 
tanks and fueling 
area 

Fuel releases 
and glycol 
releases 

Soil;  
Groundwater 

Soil: Metals, petroleum hydrocarbons (PHCs), 
glycols, polycyclic aromatic hydrocarbons 
(PAHs), volatile organic compounds (VOCs), 
Groundwater: Dissolved Metals, routine 
parameters, nutrients, petroleum hydrocarbons 
(PHCs), polycyclic aromatic hydrocarbons (PAHs). 

Discussion (Significance of the Results) 
Soils: 
 There appears to be various sources of PHC impacts at the AEC including: 

− Surface soil with PHC impacts. 
− PHC impacts associated with buried debris including wood.  
− An interval of shallow PHC impacts (below the PHC affected surface soils) that have staining and/or odour. 
− An interval of deep PHC impacts observed in borehole 17A14BH3. This interval may be associated with deep 

impacts observed in boreholes advanced at AECs 32 and 33 located southeast of borehole 17A14BH3.   
 For management limits exceedances found to the north, east and west of the old tank farm, in general, the PHC 

impacts in soil were horizontally delineated.  In regard to the vertical delineation, the estimated depth of PHC impacts 
greater than the management limits used to calculate the contaminated soil volume is 1.0 mbgs. 
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AEC 14:  Old Tank Farm and Current Fueling Area 
 Glycols, and VOCs were not detected and are no longer considered PCOCs in soil at this AEC. 
 Highly variable metals concentrations throughout AEC, with multiple exceedances of CCME CEQGs and preliminary 

background concentrations, especially for barium, cadmium, and selenium. 
Groundwater: 
2017 
 PHCs and PAHs did not exceed the guidelines and are no longer PCOCs in saturated bedrock. 
 PHCs identified in surface soil have not impacted water quality in underlying bedrock.  
 The selenium concentration was marginally greater than the guideline. No metals contamination observed in saturated 

bedrock.  
2018 
 No metals contamination observed in saturated bedrock.  

Attachments 
Figure A14-1 – Soil and Sediment Results 
Figure A14-2 – Groundwater and Surface Water Results 
Table A14-1 – Soil Analytical Results  
Table A14-2 – Groundwater Analytical Results 
Borehole, Monitoring Well, Hand Auger, and Test pit Logs 
Photographs 
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Table A14-1:  Soil Analytical Results

AEC

Location BH3 TP1

Sample Depth 2.8 m 4.0 m 4.87 m 5.75 m 7.9 m 1.9 m 0.6 m 3.2 m 2.0 m 3.2 m 0.7 m 2.1 m 1.0 m 2.8 m 1.0 m 1.9 m 1.0 m 1.6 m 2.0 m 3.8 m

Field ID 17A14BH1-2 17A14BH1-3 17A14BH2-3 17A14BH2-4 17A14BH3-5 17A14TP1-3 17A14TP2-1 17A14TP2-2 17A14TP3-3 17A14TP3-4 17A14TP4-3 17A14TP4-5 17A14TP5-2 17A14TP5-4 17A14TP6-2 17A14TP6-3 17A14TP7-2 17A14TP7-4 17A14TP8-3 17A14TP8-5

Sample Date 21-Sep-2017 21-Sep-2017 22-Sep-2017 22-Sep-2017 22-Sep-2017 14-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017

Laboratory Report Number 8757694 8757695 8755973 8755994 8756035 8736078 8738044 8738045 8738049 8738050 8738061 8738068 8738081 8738093 8738125 8738127 8738136 8738138 8738142 8738147

Laboratory Sample ID 17Y264579 17Y264579 17Y264351 17Y264351 17Y264351 17Y262211 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409

Physical Parameters

pH pH Units 6-8 - - 7.75 7.95 7.6  - 7.95 7.28 7.48 7.76 7.74 7.91 4.06 7.14 7.01 7.41 7.28 7.53 7.33 7.29 7.33 7.32

Moisture % - - - 13.3 14.5 6.73 6.51 16.7 9.02 8.76 9.61 7.87 9.12 5.8 8.32 10.1 13.7 7.67 8.65 4.32 6.08 22.5 13.6

Metals

Antimony mg/kg 20 - - 0.4 0.5 5.1  - 1.3 2.4 0.7 0.6 1.3 0.6 0.4 0.9 2.9 3.3 2.6 0.6 0.9 0.5 0.4 0.8

Arsenic mg/kg 12 64 - 12.9 17.3 25.9  - 24.3 24.7 21.3 20 32.2 18.2 8.1 20 21.5 37.7 26.9 33.3 13.2 47.2 69.8 40.1

Barium mg/kg 500 946 - 156 189 3850  - 485 1550 243 354 1090 226 82 459 417 2400 1450 517 329 270 56.5 467

Beryllium mg/kg 4 - - 0.7 0.6 0.4  - 0.5 0.6 0.6 0.6 0.6 0.5 3.9 0.8 1.2 0.7 0.7 0.9 1.3 1.1 1.1 1

Cadmium mg/kg 1.4 2.8 - 0.5 0.52 4.59  - 1.86 1.96 0.81 0.63 1.22 0.69 0.59 0.84 2.47 2.65 2.45 0.82 2.03 1.2 0.67 3.04

Chromium mg/kg 64 - - 25 26 23  - 44 22 20 20 22 20 9 24 20 21 21 18 15 19 21 18

Cobalt mg/kg 40 - - 9.6 10.2 18.8  - 12.5 14.5 11.1 10 11.7 8.6 56.3 15.5 22.1 16.6 16.7 11.7 20.5 14.8 13.7 14.2

Copper mg/kg 63 - - 18.6 25.1 38.4  - 28.3 118 27.4 38.3 83.8 24.5 3840 111 890 172 250 109 742 311 131 288

Lead mg/kg 70 - - 12.9 12.5 19.2  - 11.5 17.9 11.9 10.7 13.5 10 7 16.1 21.9 22.1 19.1 11 15.1 14.3 14.2 18.2

Mercury mg/kg 6.6 - - 0.06 0.1 0.07  - 0.12 0.35 0.05 0.07 0.24 0.05 1.15 0.18 0.55 0.36 0.79 0.45 1.07 0.4 0.27 0.6

Molybdenum mg/kg 5 10 - 1.4 1.6 8.9  - 2 4.7 1.3 1.1 2.7 1.2 3 1.9 6.2 5.5 5.3 2.4 3.9 2.7 2.3 2.9

Nickel mg/kg 45 72 - 23.2 24.2 72  - 32 44.3 27.4 25.2 35.2 23.2 11.8 32.7 46 55.4 46 24.5 21.9 26.1 26.1 25.3

Selenium mg/kg 1 1.7 - 0.6 0.7 1.2  - 0.9 1.3 0.9 0.7 1 0.8 9.9 0.9 3.2 1.3 1.9 0.8 2.7 1.4 1.6 1.5

Silver mg/kg 20 - - <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2.4 <0.5 0.7 <0.5 <0.5 <0.5 0.6 <0.5 <0.5 <0.5

Thallium mg/kg 1 - - 0.2 0.2 0.5  - 0.2 0.3 0.2 0.2 0.3 0.2 0.4 0.3 0.4 0.4 0.3 0.3 0.4 0.3 0.3 0.3

Tin mg/kg 5 - - 0.5 0.8 0.3  - 0.3 0.7 0.6 0.6 0.7 0.6 3.5 0.7 2.4 1.9 1.1 1.5 3.4 2.5 2.4 4.4

Uranium mg/kg 23 - - 1.6 1.4 2.1  - 1.6 2 1.2 1.3 1.4 1.3 2.3 1.4 2.1 2 2 1.9 2.6 2.2 2.8 2.1

Vanadium mg/kg 130 160 - 39 45 127  - 56 58 36 36 51 35 18 40 54 69 64 34 33 38 36 35

Zinc mg/kg 200 462 - 67 68 572  - 127 224 89 75 147 80 118 109 286 311 273 98 242 141 104 279

Particle Size

>75 µm % - - - 69 68 93  - 49  -  - 74  -  -  -  -  -  -  -  -  -  -  -  - 

Grain Size N/A - - - Coarse Coarse Coarse - Fine - - Coarse - - - - - - - - - - - -

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - <0.005 <0.005 0.038 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Toluene mg/kg 0.1 - - <0.05 <0.05 0.47 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ethylbenzene mg/kg 0.082 - - <0.01 <0.01 0.14 <0.01 <0.01 <0.01 0.52 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Xylenes (m & p) mg/kg - - -  -  - 0.8 0.05 <0.02  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Xylene (m) mg/kg - - - <0.02 <0.02 0.8  - <0.02 <0.02 0.46 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Xylene (o) mg/kg - - - <0.02 <0.02 0.43 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Xylenes Total mg/kg 0.1 - - <0.05 <0.05 1.23 0.07 <0.05 <0.05 0.46 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

F1 (C6-C10) mg/kg 30 - - <10 <10 <10  - <10 <10 165 <10 <10 <10 31 14 <10 <10 <10 <10 <10 <10 <10 <10

F1 (C6-C10) - BTEX mg/kg 30 - 700 <10 <10 <10  - <10 <10 164 <10 <10 <10 31 14 <10 <10 <10 <10 <10 <10 <10 <10

F2 (C10-C
16) mg/kg 150 - 1000 26 <20 <20  - <20 76 4770 73 412 <20 1920 <20 145 <20 <20 <20 <20 <20 1450 61

F3 (C16-C34) mg/kg 300 - 2500 23 <20 <20  - <20 183 655 55 274 <20 338 <20 704 34 <20 78 104 88 858 120

F4 (C34-C50) mg/kg 2800 - 10,000 <20 <20 <20  - <20 55 <20 <20 25 <20 <20 <20 132 <20 <20 <20 26 26 <20 26

VH6-10 mg/kg - - -  -  - <10  - <10  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

VPH6-10 mg/kg - - -  -  - <10  - <10  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Glycols

Diethylene glycol mg/kg - - - <10 <10 <10  - <10  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Ethylene glycol mg/kg 960 - - <10 <10 <10  - <10  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Propylene glycol mg/kg - - - <10 <10 <10  - <10  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Tetraethylene Glycol mg/kg - - - <10 <10 <10  - <10  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Triethylene Glycol mg/kg - - - <10 <10 <10  - <10  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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 APPENDIX A – AEC 14 SUMMARY
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Table A14-1:  Soil Analytical Results

AEC

Location BH3 TP1

Sample Depth 2.8 m 4.0 m 4.87 m 5.75 m 7.9 m 1.9 m 0.6 m 3.2 m 2.0 m 3.2 m 0.7 m 2.1 m 1.0 m 2.8 m 1.0 m 1.9 m 1.0 m 1.6 m 2.0 m 3.8 m

Field ID 17A14BH1-2 17A14BH1-3 17A14BH2-3 17A14BH2-4 17A14BH3-5 17A14TP1-3 17A14TP2-1 17A14TP2-2 17A14TP3-3 17A14TP3-4 17A14TP4-3 17A14TP4-5 17A14TP5-2 17A14TP5-4 17A14TP6-2 17A14TP6-3 17A14TP7-2 17A14TP7-4 17A14TP8-3 17A14TP8-5

Sample Date 21-Sep-2017 21-Sep-2017 22-Sep-2017 22-Sep-2017 22-Sep-2017 14-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017

Laboratory Report Number 8757694 8757695 8755973 8755994 8756035 8736078 8738044 8738045 8738049 8738050 8738061 8738068 8738081 8738093 8738125 8738127 8738136 8738138 8738142 8738147

Laboratory Sample ID 17Y264579 17Y264579 17Y264351 17Y264351 17Y264351 17Y262211 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409

Parameter
Management 

Limits5

Background 

Concentration4
CCME1,2 and 

NWT CSR3Unit

TP2 TP3BH1 BH2 TP4 TP5 TP6 TP7 TP8

AEC 14

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

IACR (CCME) mg/kg 1 - - <0.6 <0.6 <0.6  - <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6

Acenaphthene mg/kg - - - <0.005 <0.005 <0.005  - <0.005 <0.005 <0.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Acenaphthylene mg/kg - - - <0.005 <0.005 <0.005  - <0.005 <0.005 <0.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Anthracene mg/kg 2.5 - - <0.004 <0.004 <0.004  - <0.004 <0.004 <0.4 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004

Benz(a)anthracene mg/kg 0.1 - - <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Benzo(a) pyrene mg/kg 0.1 - - <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Benzo(b)fluoranthene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(b+j)fluoranthene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(e)pyrene mg/kg - - -  -  - <0.03  - <0.03  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Benzo(g,h,i)perylene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(j)fluoranthene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(k)fluoranthene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chrysene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Dibenz(a,h)anthracene mg/kg 0.1 - - <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Fluoranthene mg/kg 50 - - <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01

Fluorene mg/kg - - - <0.02 <0.02 <0.02  - <0.02 <0.02 <2 <0.02 <0.02 <0.02 0.17 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - - <0.02 <0.02 <0.02  - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

1-Methylnaphthalene mg/kg - - - <0.005 <0.005 <0.005  - <0.005 <0.005 11 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2-Methylnaphthalene mg/kg - - - <0.005 <0.005 <0.005  - <0.005 <0.005 17.4 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Naphthalene mg/kg 0.013 - - <0.005 <0.005 <0.005  - <0.005 <0.005 3.5 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Phenanthrene mg/kg 0.046 - - <0.02 <0.02 <0.02  - <0.02 <0.02 <2 <0.02 <0.02 <0.02 0.23 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Pyrene mg/kg 0.1 - - <0.01 <0.01 <0.01  - <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.03 <0.01

Quinoline mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Bromodichloromethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Bromoform mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Bromomethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2-Butanone mg/kg - - - <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Carbon tetrachloride mg/kg 0.1 - - <0.02 <0.02 <0.02  - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Chlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloroethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloroform mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloromethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Dibromochloromethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dibromoethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,3-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,4-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1-Dichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1-Dichloroethene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichloroethene (cis) mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichloroethene (trans) mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichloropropane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,3-Dichloropropene [cis] mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,3-Dichloropropene [trans] mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Methyl t-Butyl Ether (MTBE) mg/kg - - - <0.1 <0.1 <0.1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Methylene Chloride mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

4-Methyl-2-pentanone mg/kg - - - <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Styrene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,1,2-Tetrachloroethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Tetrachloroethene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2,4-Trichlorobenzene mg/kg 0.05 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,1-Trichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,2-Trichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Trichloroethene mg/kg 0.1 - - <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Trichlorofluoromethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Vinyl chloride mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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 APPENDIX A – AEC 14 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A14-1:  Soil Analytical Results

AEC

Location TP11 TP15-1 TP15-2 TP15-2 TP15-3 TP16-1 TP16-2 TP17-2 TP17-3

Sample Depth 0.6 m 3.1 m 0.7 m 1.1 m 1.0 m 0.3 m 1.5 m 0.6 m 3.0 m 2.1 m 4.0 m 0.2 m 0.5 m 0.5 m 1 m 0.2 m 0.5 m 0.5 m 1 m

Field ID 17A14TP9-1 17A14TP9-4 17A14TP10-1 17A14TP10-2 17A14TP11-2 17A14TP12-1 17A14TP12-2 17A14TP13-1 17A14TP13-2 17A14TP14-2 17A14TP14-3 18A14TP15-1 18A14TP15-2 18A14BTP15-2 18A14TP15-3 18A14TP16-1 18A14TP16-2 18A14TP17-2 18A14TP17-3

Sample Date 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 16-Sep-2017 16-Sep-2017 16-Sep-2017 16-Sep-2017 16-Sep-2017 16-Sep-2017 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018

Laboratory Report Number 8738148 8738153 8738154 8738155 8738157 8740815 8740828 8740842 8740849 8740863 8740864 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262775 17Y262775 17Y262775 17Y262775 17Y262775 17Y262775 9376791 9376792 9376793 9376794 9376795 9376796 9376799 9376800

Physical Parameters

pH pH Units 6-8 - - 7.62 6.64 7.24  - 4.95 7.09 7.58 6.05 7.58 7.33 7.68 - - - - - - - -

Moisture % - - - 5.32 20.3 8.22 - 9.26 7.08 8.12 10.6 12.1 9.07 10 14.0 6.7 7.7 8.9 9.7 8.7 9.8 8.8

Metals

Antimony mg/kg 20 - - 0.3 1.6 2  - 0.8 4.8 0.6 0.9 0.5 4.3 3.1 - - - - - - - -

Arsenic mg/kg 12 64 - 17.3 28.8 9.5  - 11.8 28 21 13.6 17 24.7 24 - - - - - - - -

Barium mg/kg 500 946 - 229 456 331  - 112 449 344 177 190 2880 1930 - - - - - - - -

Beryllium mg/kg 4 - - 1.1 0.6 1.5  - 2.7 0.8 0.7 1.8 0.7 0.5 0.6 - - - - - - - -

Cadmium mg/kg 1.4 2.8 - 0.94 1.06 2.56  - 1.23 3.6 0.67 0.92 0.71 4.33 2.84 - - - - - - - -

Chromium mg/kg 64 - - 26 25 15  - 16 22 22 17 23 26 24 - - - - - - - -

Cobalt mg/kg 40 - - 16.2 12.4 24.5  - 30.4 19.3 11.4 30.3 10.9 15.6 14.7 - - - - - - - -

Copper mg/kg 63 - - 276 61.3 1680  - 2970 381 72.4 1530 53.3 56.6 78.8 - - - - - - - -

Lead mg/kg 70 - - 27.4 20.1 16.3  - 27.6 31.9 13.3 13.5 13.2 24.8 21.8 - - - - - - - -

Mercury mg/kg 6.6 - - 0.57 0.56 0.8  - 0.14 <0.01 0.27 1.65 0.24 0.13 0.23 - - - - - - - -

Molybdenum mg/kg 5 10 - 1.6 3.5 4.5  - 4 6.6 1.4 3.2 1.7 5.7 5.1 - - - - - - - -

Nickel mg/kg 45 72 - 19.9 30.3 24.9  - 16.8 60.8 25.8 20.9 25.2 77.1 55.8 - - - - - - - -

Selenium mg/kg 1 1.7 - 0.9 1 4.2  - 6.8 2.2 0.8 5.3 0.8 1.2 1.1 - - - - - - - -

Silver mg/kg 20 - - <0.5 <0.5 1.2  - 1.6 <0.5 <0.5 1 <0.5 <0.5 <0.5 - - - - - - - -

Thallium mg/kg 1 - - 0.5 0.2 0.6  - 0.4 0.5 0.3 0.3 0.2 0.4 0.4 - - - - - - - -

Tin mg/kg 5 - - 2.4 0.6 7.1  - 4.2 2.5 0.7 2.9 0.7 0.3 0.5 - - - - - - - -

Uranium mg/kg 23 - - 1.6 2.7 3.7  - 2.4 2 1.2 1.8 1.2 1.5 1.7 - - - - - - - -

Vanadium mg/kg 130 160 - 27 63 46  - 28 88 37 27 36 97 80 - - - - - - - -

Zinc mg/kg 200 462 - 127 147 262  - 168 403 84 120 75 421 312 - - - - - - - -

Particle Size

>75 µm % - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Grain Size N/A - - - - - - - - - - - - - -  -  -  -  -  -  -  -  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - - - - - - - -

Toluene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Ethylbenzene mg/kg 0.082 - - <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - - -

Xylenes (m & p) mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - - - - - - - - -

Xylene (m) mg/kg - - - <0.02 <0.02 <0.02  - <0.02 <0.02 <0.02 <0.02 <0.02 0.02 0.04 - - - - - - - -

Xylene (o) mg/kg - - - <0.02 <0.02 <0.02  - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.06 - - - - - - - -

Xylenes Total mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.1 - - - - - - - -

F1 (C6-C10) mg/kg 30 - - 33 <10 <10  - 40 <10 <10 <10 <10 <10 11 - - - - - - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 33 <10 <10  - 40 <10 <10 <10 <10 <10 11 - - - - - - - -

F2 (C10-C
16) mg/kg 150 - 1000 1670 440 95  - 1260 <20 42 <20 <20 <20 212 116 581 724 1520 <20 <20 3220 3430

F3 (C16-C34) mg/kg 300 - 2500 447 338 1120  - 4670 61 29 37 <20 <20 65 533 464 562 553 <20 <20 1600 1770
F4 (C34-C50) mg/kg 2800 - 10,000 24 44 410  - 1400 <20 <20 <20 <20 <20 <20 123 101 119 80 <20 <20 346 543

VH6-10 mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - - - - - - - - -

VPH6-10 mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - - - - - - - - -

Glycols

Diethylene glycol mg/kg - - -  -  -  - <10  -  -  -  -  -  -  - - - - - - - - -

Ethylene glycol mg/kg 960 - -  -  -  - <10  -  -  -  -  -  -  - - - - - - - - -

Propylene glycol mg/kg - - -  -  -  - <10  -  -  -  -  -  -  - - - - - - - - -

Tetraethylene Glycol mg/kg - - -  -  -  - <10  -  -  -  -  -  -  - - - - - - - - -

Triethylene Glycol mg/kg - - -  -  -  - <10  -  -  -  -  -  -  - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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Concentration4
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Parameter Unit
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 APPENDIX A – AEC 14 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A14-1:  Soil Analytical Results

AEC

Location TP11 TP15-1 TP15-2 TP15-2 TP15-3 TP16-1 TP16-2 TP17-2 TP17-3

Sample Depth 0.6 m 3.1 m 0.7 m 1.1 m 1.0 m 0.3 m 1.5 m 0.6 m 3.0 m 2.1 m 4.0 m 0.2 m 0.5 m 0.5 m 1 m 0.2 m 0.5 m 0.5 m 1 m

Field ID 17A14TP9-1 17A14TP9-4 17A14TP10-1 17A14TP10-2 17A14TP11-2 17A14TP12-1 17A14TP12-2 17A14TP13-1 17A14TP13-2 17A14TP14-2 17A14TP14-3 18A14TP15-1 18A14TP15-2 18A14BTP15-2 18A14TP15-3 18A14TP16-1 18A14TP16-2 18A14TP17-2 18A14TP17-3

Sample Date 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 15-Sep-2017 16-Sep-2017 16-Sep-2017 16-Sep-2017 16-Sep-2017 16-Sep-2017 16-Sep-2017 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018

Laboratory Report Number 8738148 8738153 8738154 8738155 8738157 8740815 8740828 8740842 8740849 8740863 8740864 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 17Y262409 17Y262409 17Y262409 17Y262409 17Y262409 17Y262775 17Y262775 17Y262775 17Y262775 17Y262775 17Y262775 9376791 9376792 9376793 9376794 9376795 9376796 9376799 9376800

TP9 TP13 TP14TP10 TP12

Background 

Concentration4

Management 

Limits5

AEC 14

Parameter Unit
CCME1,2 and 

NWT CSR3

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  -  -  -  - <0.05 <0.05

IACR (CCME) mg/kg 1 - - <0.6 <0.6 <0.6  - <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6  -  -  -  -  -  - <0.6 <0.6

Acenaphthene mg/kg - - - <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -  -  -  -  -  - <0.01 <0.01

Acenaphthylene mg/kg - - - <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -  -  -  -  -  - <0.01 <0.01

Anthracene mg/kg 2.5 - - <0.004 <0.004 <0.004  - <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004  -  -  -  -  -  - <0.02 <0.02

Benz(a)anthracene mg/kg 0.1 - - <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  -  -  -  -  -  - <0.02 <0.02

Benzo(a) pyrene mg/kg 0.1 - - <0.03 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  -  -  -  -  -  - <0.05 <0.05

Benzo(b)fluoranthene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  -  -  -  - <0.02 <0.02

Benzo(b+j)fluoranthene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  -  -  -  - <0.05 <0.05

Benzo(e)pyrene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - - - - - - - - -

Benzo(g,h,i)perylene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  -  -  -  - <0.05 <0.05

Benzo(j)fluoranthene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  -  -  -  - <0.02 <0.02

Benzo(k)fluoranthene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  -  -  -  - <0.02 <0.02

Chrysene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  -  -  -  - <0.05 <0.05

Dibenz(a,h)anthracene mg/kg 0.1 - - <0.005 <0.005 <0.005  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -  -  -  -  -  - <0.02 <0.02

Fluoranthene mg/kg 50 - - <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  -  -  -  -  -  - <0.05 <0.05

Fluorene mg/kg - - - <0.02 0.02 <0.02  - 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  -  -  -  -  -  - 0.33 0.54

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - - <0.02 <0.02 <0.02  - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  -  -  -  -  -  - <0.02 <0.02

1-Methylnaphthalene mg/kg - - - <0.005 <0.005 <0.005  - 0.495 <0.005 <0.005 <0.005 <0.005 0.007 0.233  -  -  -  -  -  - 1.86 1.04

2-Methylnaphthalene mg/kg - - - <0.005 <0.005 <0.005  - 0.435 <0.005 <0.005 <0.005 <0.005 0.008 0.108  -  -  -  -  -  - 2.2 0.85

Naphthalene mg/kg 0.013 - - <0.005 <0.005 <0.005  - 0.114 <0.005 <0.005 <0.005 <0.005 <0.005 0.01  -  -  -  -  -  - 0.88 1.97

Phenanthrene mg/kg 0.046 - - <0.02 0.02 <0.02  - 0.09 <0.02 <0.02 <0.02 <0.02 <0.02 0.02  -  -  -  -  -  - 0.32 0.42

Pyrene mg/kg 0.1 - - <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  -  -  -  -  -  - 0.02 <0.02

Quinoline mg/kg 0.1 - - - - - - - - - - - - -  -  -  -  -  -  - <0.05 <0.05

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - - - - - - - -

Bromodichloromethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Bromoform mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Bromomethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

2-Butanone mg/kg - - - <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - - - - - - - -

Carbon tetrachloride mg/kg 0.1 - - <0.02 <0.02 <0.02  - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - - - - - - - -

Chlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Chloroethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Chloroform mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Chloromethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Dibromochloromethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,2-Dibromoethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,2-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,3-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,4-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,1-Dichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,2-Dichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,1-Dichloroethene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,2-Dichloropropane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,3-Dichloropropene [cis] mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,3-Dichloropropene [trans] mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - <0.1 <0.1 <0.1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - - - - - - -

Methylene Chloride mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

4-Methyl-2-pentanone mg/kg - - - <0.5 <0.5 <0.5  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - - - - - - - -

Styrene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,1,1,2-Tetrachloroethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Tetrachloroethene mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,1,1-Trichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

1,1,2-Trichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Trichloroethene mg/kg 0.1 - - <0.01 <0.01 <0.01  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - - - - - - -

Trichlorofluoromethane mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Vinyl chloride mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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 APPENDIX A – AEC 14 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A14-1:  Soil Analytical Results

AEC

Location TP18-1 TP18-3 TP19-2 TP19-3 TP20-2 TP20-3 TP21-2 TP21-3 TP22-2 TP22-2 TP22-3 TP23-2 TP23-3 TP24-2 TP24-3 TP25-2 TP25-3 TP26-1 TP26-3 TP26-3

Sample Depth 0.2 m 1 m 0.5 m 1 m 0.5 m 1 m 0.5 m 1 m 0.6 m 0.6 m 1 m 0.5 m 1 m 0.5 m 1 m 0.5 m 1 m 0.2 m 1 m 1 m

Field ID 18A14TP18-1 18A14TP18-3 18A14TP19-2 18A14TP19-3 18A14TP20-2 18A14TP20-3 18A14TP21-2 18A14TP21-3 18A14TP22-2 18A14BTP22-2 18A14TP22-3 18A14TP23-2 18A14TP23-3 18A14TP24-2 18A14TP24-3 18A14TP25-2 18A14TP25-3 18A14TP26-1 18A14TP26-3 18A14BTP26-3

Sample Date 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 9376801 9376803 9376805 9376806 9376808 9376809 9376811 9376812 9376814 9376815 9376816 9376818 9376819 9376821 9376822 9376830 9376831 9376832 9376834 9376835

Physical Parameters

pH pH Units 6-8 - - - - - - - - - - - - - - - - - - - - - -

Moisture % - - - 6.8 13.0 10.3 24.5 8.5 5.6 10.4 10.4 10.8 10.6 10.4 7.8 9.9 10.5 10.9 16.7 13.7 9.7 14.4 14.6

Metals

Antimony mg/kg 20 - - - - - - - - - - - - - - - - - - - - - -

Arsenic mg/kg 12 64 - - - - - - - - - - - - - - - - - - - - -

Barium mg/kg 500 946 - - - - - - - - - - - - - - - - - - - - -

Beryllium mg/kg 4 - - - - - - - - - - - - - - - - - - - - - -

Cadmium mg/kg 1.4 2.8 - - - - - - - - - - - - - - - - - - - - -

Chromium mg/kg 64 - - - - - - - - - - - - - - - - - - - - - -

Cobalt mg/kg 40 - - - - - - - - - - - - - - - - - - - - - -

Copper mg/kg 63 - - - - - - - - - - - - - - - - - - - - - -

Lead mg/kg 70 - - - - - - - - - - - - - - - - - - - - - -

Mercury mg/kg 6.6 - - - - - - - - - - - - - - - - - - - - - -

Molybdenum mg/kg 5 10 - - - - - - - - - - - - - - - - - - - - -

Nickel mg/kg 45 72 - - - - - - - - - - - - - - - - - - - - -

Selenium mg/kg 1 1.7 - - - - - - - - - - - - - - - - - - - - -

Silver mg/kg 20 - - - - - - - - - - - - - - - - - - - - - -

Thallium mg/kg 1 - - - - - - - - - - - - - - - - - - - - - -

Tin mg/kg 5 - - - - - - - - - - - - - - - - - - - - - -

Uranium mg/kg 23 - - - - - - - - - - - - - - - - - - - - - -

Vanadium mg/kg 130 160 - - - - - - - - - - - - - - - - - - - - -

Zinc mg/kg 200 462 - - - - - - - - - - - - - - - - - - - - -

Particle Size

>75 µm % - - -  - 76 74  -  -  -  -  -  -  -  - 82  -  -  - 80  -  - 80  - 

Grain Size N/A - - -  - Coarse Coarse  -  -  -  -  -  -  -  - Coarse  -  -  - Coarse  -  - Coarse  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - - - - - - - - - - - - - - - - - - - - -

Toluene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

Ethylbenzene mg/kg 0.082 - - - - - - - - - - - - - - - - - - - - - -

Xylenes (m & p) mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Xylene (m) mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Xylene (o) mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Xylenes Total mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

F1 (C6-C10) mg/kg 30 - - - - - - - - - - - - - - - - - - - - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 - - - - - - - - - - - - - - - - - - - -

F2 (C10-C
16) mg/kg 150 - 1000 422 <20 214 <20 <20 <20 222 239 1600 1580 682 50 1720 4420 3590 30 <20 <20 95 75

F3 (C16-C34) mg/kg 300 - 2500 786 84 1530 49 <20 <20 37,800 25,100 841 784 2430 1960 6700 1210 1050 209 158 57 690 520
F4 (C34-C50) mg/kg 2800 - 10,000 303 40 595 41 <20 <20 8050 7800 83 59 1040 966 315 53 41 145 99 40 305 235

VH6-10 mg/kg - - - - - - - - - - - - - - - - - - - - - - -

VPH6-10 mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Glycols

Diethylene glycol mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Ethylene glycol mg/kg 960 - - - - - - - - - - - - - - - - - - - - - -

Propylene glycol mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Tetraethylene Glycol mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Triethylene Glycol mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline

Parameter Unit
CCME1,2 and 

NWT CSR3

AEC 14

Background 

Concentration4

Management 

Limits5
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 APPENDIX A – AEC 14 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A14-1:  Soil Analytical Results

AEC

Location TP18-1 TP18-3 TP19-2 TP19-3 TP20-2 TP20-3 TP21-2 TP21-3 TP22-2 TP22-2 TP22-3 TP23-2 TP23-3 TP24-2 TP24-3 TP25-2 TP25-3 TP26-1 TP26-3 TP26-3

Sample Depth 0.2 m 1 m 0.5 m 1 m 0.5 m 1 m 0.5 m 1 m 0.6 m 0.6 m 1 m 0.5 m 1 m 0.5 m 1 m 0.5 m 1 m 0.2 m 1 m 1 m

Field ID 18A14TP18-1 18A14TP18-3 18A14TP19-2 18A14TP19-3 18A14TP20-2 18A14TP20-3 18A14TP21-2 18A14TP21-3 18A14TP22-2 18A14BTP22-2 18A14TP22-3 18A14TP23-2 18A14TP23-3 18A14TP24-2 18A14TP24-3 18A14TP25-2 18A14TP25-3 18A14TP26-1 18A14TP26-3 18A14BTP26-3

Sample Date 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 9376801 9376803 9376805 9376806 9376808 9376809 9376811 9376812 9376814 9376815 9376816 9376818 9376819 9376821 9376822 9376830 9376831 9376832 9376834 9376835

Parameter Unit
CCME1,2 and 

NWT CSR3

AEC 14

Background 

Concentration4

Management 

Limits5

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05  -  -  -  -  - 

IACR (CCME) mg/kg 1 - -  -  -  -  -  -  - <0.6 <0.6  -  -  -  - <0.6 <0.6 <0.6  -  -  -  -  - 

Acenaphthene mg/kg - - -  -  -  -  -  -  - <0.01 <0.01  -  -  -  - <0.01 <0.01 <0.01  -  -  -  -  - 

Acenaphthylene mg/kg - - -  -  -  -  -  -  - <0.01 <0.01  -  -  -  - <0.01 <0.01 <0.01  -  -  -  -  - 

Anthracene mg/kg 2.5 - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 <0.02 <0.02  -  -  -  -  - 

Benz(a)anthracene mg/kg 0.1 - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 <0.02 <0.02  -  -  -  -  - 

Benzo(a) pyrene mg/kg 0.1 - -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05  -  -  -  -  - 

Benzo(b)fluoranthene mg/kg 0.1 - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 <0.02 <0.02  -  -  -  -  - 

Benzo(b+j)fluoranthene mg/kg - - -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05  -  -  -  -  - 

Benzo(e)pyrene mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Benzo(g,h,i)perylene mg/kg - - -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05  -  -  -  -  - 

Benzo(j)fluoranthene mg/kg - - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 <0.02 <0.02  -  -  -  -  - 

Benzo(k)fluoranthene mg/kg 0.1 - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 <0.02 <0.02  -  -  -  -  - 

Chrysene mg/kg - - -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05  -  -  -  -  - 

Dibenz(a,h)anthracene mg/kg 0.1 - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 <0.02 <0.02  -  -  -  -  - 

Fluoranthene mg/kg 50 - -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05  -  -  -  -  - 

Fluorene mg/kg - - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 0.41 0.18  -  -  -  -  - 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 <0.02 <0.02  -  -  -  -  - 

1-Methylnaphthalene mg/kg - - -  -  -  -  -  -  - <0.01 <0.01  -  -  -  - <0.01 2.61 1.35  -  -  -  -  - 

2-Methylnaphthalene mg/kg - - -  -  -  -  -  -  - <0.01 <0.01  -  -  -  - <0.01 2.41 1.31  -  -  -  -  - 

Naphthalene mg/kg 0.013 - -  -  -  -  -  -  - <0.01 <0.01  -  -  -  - <0.01 0.73 0.31  -  -  -  -  - 

Phenanthrene mg/kg 0.046 - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 0.53 0.26  -  -  -  -  - 

Pyrene mg/kg 0.1 - -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - <0.02 0.02 0.02  -  -  -  -  - 

Quinoline mg/kg 0.1 - -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05  -  -  -  -  - 

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Bromodichloromethane mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Bromoform mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Bromomethane mg/kg - - - - - - - - - - - - - - - - - - - - - - -

2-Butanone mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Carbon tetrachloride mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

Chlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

Chloroethane mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Chloroform mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

Chloromethane mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Dibromochloromethane mg/kg - - - - - - - - - - - - - - - - - - - - - - -

1,2-Dibromoethane mg/kg - - - - - - - - - - - - - - - - - - - - - - -

1,2-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,3-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,4-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,1-Dichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,1-Dichloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,2-Dichloropropane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,3-Dichloropropene [cis] mg/kg - - - - - - - - - - - - - - - - - - - - - - -

1,3-Dichloropropene [trans] mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Methylene Chloride mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

4-Methyl-2-pentanone mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Styrene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,1,1,2-Tetrachloroethane mg/kg - - - - - - - - - - - - - - - - - - - - - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

Tetrachloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - - - - - - - - - - - - - - - - - - - - -

1,1,1-Trichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

1,1,2-Trichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

Trichloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - - - -

Trichlorofluoromethane mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Vinyl chloride mg/kg - - - - - - - - - - - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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 APPENDIX A – AEC 14 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A14-1:  Soil Analytical Results

AEC

Location TP27-2 TP27-3 TP28-2 TP28-3 TP29-1 TP29-3 TP30 TP30

Sample Depth 0.5 m 1 m 0.5 m 1 m 0.2 m 1 m 0.5 m 1.0 m

Field ID 18A14TP27-2 18A14TP27-3 18A14TP28-2 18A14TP28-3 18A14TP29-1 18A14TP29-3 18A14TP30-0.5m 18A14TP30-1.0m

Sample Date 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 25-Aug-2018 25-Aug-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y379937 18Y379937

Laboratory Sample ID 9376837 9376838 9376840 9376841 9376842 9376844 9511438 9511439

Physical Parameters

pH pH Units 6-8 - - - - - - - - - -

Moisture % - - - 7.8 9.6 8.8 10.7 9.3 9.9 9.3 9.2

Metals

Antimony mg/kg 20 - - - - - - - - - -

Arsenic mg/kg 12 64 - - - - - - - - -

Barium mg/kg 500 946 - - - - - - - - -

Beryllium mg/kg 4 - - - - - - - - - -

Cadmium mg/kg 1.4 2.8 - - - - - - - - -

Chromium mg/kg 64 - - - - - - - - - -

Cobalt mg/kg 40 - - - - - - - - - -

Copper mg/kg 63 - - - - - - - - - -

Lead mg/kg 70 - - - - - - - - - -

Mercury mg/kg 6.6 - - - - - - - - - -

Molybdenum mg/kg 5 10 - - - - - - - - -

Nickel mg/kg 45 72 - - - - - - - - -

Selenium mg/kg 1 1.7 - - - - - - - - -

Silver mg/kg 20 - - - - - - - - - -

Thallium mg/kg 1 - - - - - - - - - -

Tin mg/kg 5 - - - - - - - - - -

Uranium mg/kg 23 - - - - - - - - - -

Vanadium mg/kg 130 160 - - - - - - - - -

Zinc mg/kg 200 462 - - - - - - - - -

Particle Size

>75 µm % - - -  -  -  -  -  - 80  -  - 

Grain Size N/A - - -  -  -  -  -  - Coarse  -  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - - - - - - - - -

Toluene mg/kg 0.1 - - - - - - - - - -

Ethylbenzene mg/kg 0.082 - - - - - - - - - -

Xylenes (m & p) mg/kg - - - - - - - - - - -

Xylene (m) mg/kg - - - - - - - - - - -

Xylene (o) mg/kg - - - - - - - - - - -

Xylenes Total mg/kg 0.1 - - - - - - - - - -

F1 (C6-C10) mg/kg 30 - - - - - - - - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 - - - - - - - -

F2 (C10-C
16) mg/kg 150 - 1000 <20 44 <20 <20 <20 <20 <20 <20

F3 (C16-C34) mg/kg 300 - 2500 <20 53 <20 24 241 173 58 36

F4 (C34-C50) mg/kg 2800 - 10,000 <20 <20 <20 <20 141 93 23 <20

VH6-10 mg/kg - - - - - - - - - - -

VPH6-10 mg/kg - - - - - - - - - - -

Glycols

Diethylene glycol mg/kg - - - - - - - - - - -

Ethylene glycol mg/kg 960 - - - - - - - - - -

Propylene glycol mg/kg - - - - - - - - - - -

Tetraethylene Glycol mg/kg - - - - - - - - - - -

Triethylene Glycol mg/kg - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline

CCME1,2 and 

NWT CSR3Parameter Unit

AEC 14

Background 

Concentration4

Management 

Limits5
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Table A14-1:  Soil Analytical Results

AEC

Location TP27-2 TP27-3 TP28-2 TP28-3 TP29-1 TP29-3 TP30 TP30

Sample Depth 0.5 m 1 m 0.5 m 1 m 0.2 m 1 m 0.5 m 1.0 m

Field ID 18A14TP27-2 18A14TP27-3 18A14TP28-2 18A14TP28-3 18A14TP29-1 18A14TP29-3 18A14TP30-0.5m 18A14TP30-1.0m

Sample Date 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 2-Jul-2018 25-Aug-2018 25-Aug-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y379937 18Y379937

Laboratory Sample ID 9376837 9376838 9376840 9376841 9376842 9376844 9511438 9511439

CCME1,2 and 

NWT CSR3Parameter Unit

AEC 14

Background 

Concentration4

Management 

Limits5

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - -  -  -  -  -  -  -  -  - 

IACR (CCME) mg/kg 1 - -  -  -  -  -  -  -  -  - 

Acenaphthene mg/kg - - -  -  -  -  -  -  -  -  - 

Acenaphthylene mg/kg - - -  -  -  -  -  -  -  -  - 

Anthracene mg/kg 2.5 - -  -  -  -  -  -  -  -  - 

Benz(a)anthracene mg/kg 0.1 - -  -  -  -  -  -  -  -  - 

Benzo(a) pyrene mg/kg 0.1 - -  -  -  -  -  -  -  -  - 

Benzo(b)fluoranthene mg/kg 0.1 - -  -  -  -  -  -  -  -  - 

Benzo(b+j)fluoranthene mg/kg - - -  -  -  -  -  -  -  -  - 

Benzo(e)pyrene mg/kg - - - - - - - - - - -

Benzo(g,h,i)perylene mg/kg - - -  -  -  -  -  -  -  -  - 

Benzo(j)fluoranthene mg/kg - - -  -  -  -  -  -  -  -  - 

Benzo(k)fluoranthene mg/kg 0.1 - -  -  -  -  -  -  -  -  - 

Chrysene mg/kg - - -  -  -  -  -  -  -  -  - 

Dibenz(a,h)anthracene mg/kg 0.1 - -  -  -  -  -  -  -  -  - 

Fluoranthene mg/kg 50 - -  -  -  -  -  -  -  -  - 

Fluorene mg/kg - - -  -  -  -  -  -  -  -  - 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - -  -  -  -  -  -  -  -  - 

1-Methylnaphthalene mg/kg - - -  -  -  -  -  -  -  -  - 

2-Methylnaphthalene mg/kg - - -  -  -  -  -  -  -  -  - 

Naphthalene mg/kg 0.013 - -  -  -  -  -  -  -  -  - 

Phenanthrene mg/kg 0.046 - -  -  -  -  -  -  -  -  - 

Pyrene mg/kg 0.1 - -  -  -  -  -  -  -  -  - 

Quinoline mg/kg 0.1 - -  -  -  -  -  -  -  -  - 

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - - - - - - - - -

Bromodichloromethane mg/kg - - - - - - - - - - -

Bromoform mg/kg - - - - - - - - - - -

Bromomethane mg/kg - - - - - - - - - - -

2-Butanone mg/kg - - - - - - - - - - -

Carbon tetrachloride mg/kg 0.1 - - - - - - - - - -

Chlorobenzene mg/kg 0.1 - - - - - - - - - -

Chloroethane mg/kg - - - - - - - - - - -

Chloroform mg/kg 0.1 - - - - - - - - - -

Chloromethane mg/kg - - - - - - - - - - -

Dibromochloromethane mg/kg - - - - - - - - - - -

1,2-Dibromoethane mg/kg - - - - - - - - - - -

1,2-Dichlorobenzene mg/kg 0.1 - - - - - - - - - -

1,3-Dichlorobenzene mg/kg 0.1 - - - - - - - - - -

1,4-Dichlorobenzene mg/kg 0.1 - - - - - - - - - -

1,1-Dichloroethane mg/kg 0.1 - - - - - - - - - -

1,2-Dichloroethane mg/kg 0.1 - - - - - - - - - -

1,1-Dichloroethene mg/kg 0.1 - - - - - - - - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - - - - - - - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - - - - - - - - -

1,2-Dichloropropane mg/kg 0.1 - - - - - - - - - -

1,3-Dichloropropene [cis] mg/kg - - - - - - - - - - -

1,3-Dichloropropene [trans] mg/kg - - - - - - - - - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - - - - - - - - -

Methylene Chloride mg/kg 0.1 - - - - - - - - - -

4-Methyl-2-pentanone mg/kg - - - - - - - - - - -

Styrene mg/kg 0.1 - - - - - - - - - -

1,1,1,2-Tetrachloroethane mg/kg - - - - - - - - - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - - - - - - - - -

Tetrachloroethene mg/kg 0.1 - - - - - - - - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - - - - - - - - -

1,1,1-Trichloroethane mg/kg 0.1 - - - - - - - - - -

1,1,2-Trichloroethane mg/kg 0.1 - - - - - - - - - -

Trichloroethene mg/kg 0.1 - - - - - - - - - -

Trichlorofluoromethane mg/kg - - - - - - - - - - -

Vinyl chloride mg/kg - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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Table A14-2:  Groundwater Analtyical Results

AEC

Location

Field ID 17A14MW1 17A14MW1

Sample Date 29-Sep-2017 1-Jul-2018

Laboratory Report Number 17Y269471 18Y358442

Laboratory Sample ID 8797139 9378831

Agricultural Res / Park

Field Parameters

Field Temperature 0C - - - 3.6 3.1

Field pH pH Units 6.5-9 6.5-9 - 7.63 6.90

Field Conductivity µS/cm - - - 549 567

Routine

pH pH Units 6.5-9 6.5-9 - 8.02 7.42

Electrical Conductivity (EC) µS/cm - - - 465 635

Total Dissolved Solids (TDS) mg/L 3000 - - 278 402

Hardness as CaCO3 mg/L - - - 208 300

Alkalinity (total as CaCO3) mg/L - - - 144 234

Bromide mg/L - - - 0.06 <0.05

Chloride mg/L 100 120 - 5.59 4.14

Fluoride mg/L 0.12 0.12 0.39 1.07 0.86

Sulphate mg/L 100 100 182 95.3 114

Nutrients

Ammonia mg/L 0.021-231 2 0.021-231 2 -  - <0.01

Nitrate (as NO3-N) mg/L 13 13 - <0.005 0.007

Nitrite (as NO2-N) mg/L 0.06 0.06 - <0.005 <0.005

Nitrogen (Total) mg/L - - -  - 0.09

Dissolved Metals

Aluminum mg/L 0.005 / 0.1 3 0.005 / 0.1 3 - 0.022 0.002

Antimony mg/L 2 2 - 0.0014 0.0005

Arsenic mg/L 0.005 0.005 - 0.0016 0.0014

Barium mg/L 0.5 0.5 - 0.0188 0.0325

Beryllium mg/L 0.0053 0.0053 - <0.00001 <0.00001

Boron mg/L 0.5 1.5 - 0.371 0.279

Cadmium mg/L 0.00012 0.00012 0.000047 <0.00001 <0.00001

Calcium mg/L - - - 44.2 71

Chromium mg/L 0.0089 0.0089 - <0.0005 <0.0005

Cobalt mg/L 0.05 - - 0.0001 0.00015

Copper mg/L 0.002 0.002 - 0.0007 0.0002

Iron mg/L 0.3 0.3 - 0.052 0.029

Lead mg/L 0.001-0.002 4 0.001-0.002 4 - 0.00009 <0.00005

Lithium mg/L - - - 0.234 0.244

Magnesium mg/L - - - 23.8 29.9

Manganese mg/L 0.2 - - 0.007 0.028

Mercury mg/L 0.000016 0.000016 - <0.00001 <0.00001

Molybdenum mg/L 0.073 0.073 - 0.0024 0.00188

Nickel mg/L 0.025-0.083 4 0.025-0.083 4 - 0.0008 0.0011

Potassium mg/L - - - 1.75 1.94

Selenium mg/L 0.001 0.001 - 0.0011 <0.0005

Silver mg/L 0.00025 0.00025 - <0.00002 <0.00002

Sodium mg/L - - - 13.4 13.5

Strontium mg/L - - -  - 0.187

Thallium mg/L 0.0008 0.0008 - <0.00001 <0.00001

Tin mg/L - - -  - 0.00006

Titanium mg/L 0.1 0.1 - 0.0024 0.0025

Tungsten mg/L - - -  - 0.00583

Uranium mg/L 0.01 0.015 - 0.00214 0.00234

Vanadium mg/L 0.1 - <0.0005 <0.0005

Zinc mg/L 0.01 0.01 - <0.002 <0.002

Notes:

2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

17A14MW1

AEC 14

1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and 
coarse textured soil under Agricultural and Residential/Parkland land use

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations
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 APPENDIX A – AEC 14 SUMMARY

 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A14-2:  Groundwater Analtyical Results

AEC

Location

Field ID 17A14MW1 17A14MW1

Sample Date 29-Sep-2017 1-Jul-2018

Laboratory Report Number 17Y269471 18Y358442

Laboratory Sample ID 8797139 9378831

Agricultural Res / Park

17A14MW1

AEC 14

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations

Hydrocarbons

Benzene mg/L 0.088 0.14 - <0.0005 <0.0005

Toluene mg/L 0.083 0.083 - <0.0005 <0.0005

Ethylbenzene mg/L 3.2 11 - <0.0005 <0.0005

Xylene (m) mg/L - - - 0.0011 <0.0005

Xylene (o) mg/L - - - 0.0005 <0.0005

Xylenes Total mg/L 3.9 3.9 - 0.002 <0.001

F1 (C6-C10) mg/L - - - <0.1 <0.1

F1 (C6-C10) - BTEX mg/L 0.81 0.81 - <0.1 <0.1

F2 (C10-C16) mg/L 1.3 1.3 - <0.1 <0.1

F3 (C16-C34) mg/L - - - 0.14 0.38

F4 (C34-C50) mg/L - - - 0.19 0.62

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene mg/L 0.0058 0.0058 - <0.00002 <0.00002

Acenaphthylene mg/L 0.046 0.046 - <0.00002 <0.00002

Acridine mg/L 0.00005 0.00005 - <0.00005 <0.00005

Anthracene mg/L 0.000012 0.000012 - <0.00001 <0.00001

Benz(a)anthracene mg/L 0.000018 0.000018 - <0.00001 <0.00001

Benzo(a) pyrene mg/L 0.00001 0.00001 - <0.00001 <0.00001

Benzo(b)fluoranthene mg/L - - - <0.00001 <0.00001

Benzo(b+j)fluoranthene mg/L 0.00048 0.00048 - <0.00001 <0.00001

Benzo(g,h,i)perylene mg/L 0.00017 0.00017 - <0.00001 <0.00001

Benzo(j)fluoranthene mg/L - - - <0.00001 <0.00001

Benzo(k)fluoranthene mg/L 0.00048 0.00048 - <0.00001 <0.00001

Chrysene mg/L 0.0001 0.0001 - <0.00001 <0.00001

Dibenz(a,h)anthracene mg/L 0.00026 0.00026 - <0.00001 <0.00001

Fluoranthene mg/L 0.00004 0.00004 - <0.00002 <0.00002

Fluorene mg/L 0.003 0.003 - <0.00002 <0.00002

Indeno(1,2,3-c,d)pyrene mg/L 0.00021 0.00021 - <0.00001 <0.00001

1-Methylnaphthalene mg/L 0.18 0.18 -  - <0.00005

2-Methylnaphthalene mg/L 0.18 0.18 -  - <0.00005

Naphthalene mg/L 0.0011 0.0011 - 0.00017 <0.00005

Phenanthrene mg/L 0.0004 0.0004 - <0.00004 <0.00004

Pyrene mg/L 0.000025 0.000025 - <0.00002 <0.00002

Quinoline mg/L 0.0034 0.0034 - <0.0001 <0.00005

Notes:

2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and 
coarse textured soil under Agricultural and Residential/Parkland land use
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1-1

1-2

1-3

1-4

SAND (FILL) - some gravel, trace silt, moist, dark brown, fine to coarse sand, fine
gravel

   - dark possible staining

   - light brown to brown, fine to medium gravel

   - some silt, trace to some gravel, brown

SAND (FILL) - silty, trace gravel, moist, brown to dark brown, fine sand, fine to
medium gravel

COBBLE (FILL)
SAND (FILL) - gravelly, some silt, occasional cobble, moist, brown

SILT (ORGANIC) - trace wood, moist to wet, very soft, black
SAND - trace to some silt, trace gravel, moist to wet, brown, fine to medium sand
COBBLES

SAND - gravelly, damp, brown, fine to coarse sand

SILT - some sand, some gravel, moist, brown, fine to coarse sand

GRANITE BOULDER

SAND - silty, some gravel, moist, fine to medium sand

   - gravelly, trace silt, brown, medium to coarse sand
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smaller than sand particle)
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Start Date: 2017 September 20
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Drilling Rig Type: Track Mounted

Logged By: MG
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1-5

   - trace gravel, damp to moist, fine gravel

   - trace clay, occasional large gravel, damp, grey

   - moist, a little softer

BEDROCK - white

END OF BOREHOLE   (22.86 metres)
   water - 14.67 metres on September 29, 2017
   Monitoring well installed to 22.86 metres
      Screen interval - 19.81 to 22.86 metres

S
on

ic

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
Description

ENVIRONMENTAL ENW-WENW03039-02.GPJ EBA.GDT 18/2/9

M
et

ho
d

Completion Depth: 22.86 m

Start Date: 2017 September 20

Completion Date: 2017 September 21

Page 2 of 2

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: Boart Longyear

Drilling Rig Type: Track Mounted

Logged By: MG

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1142.162 m

UTM: 540216.181 E; 6871036.781 N; Z 9

15

30

D
ep

th
(m

)

16

17

18

19

20

21

22

23

24

25

26

27

28

29

El
ev

at
io

n
(m

)

1127

1126

1125

1124

1123

1122

1121

1120

1119

1118

1117

1116

1115

1114

1113

Borehole No: 17A14BH1/MW1

    Vapour readings (ppmv)    
50 100 150 200

Notes and
Comments M

W
1



2-1

2-2

2-3

2-4

SAND (FILL) - gravelly, damp, brown, fine to coarse sand, fine to medium gravel,
hydrocarbon odour

   - light brown

GRAVEL AND COBBLES (FILL) - grey
SILT (FILL) - some sand, some gravel, moist, brown, some black streaks,

hydrocarbon odour
SAND (FILL) - some gravel, trace silt, brown, hydrocarbon odour

   - trace fine gravel

   - silty for 100 mm

GRAVEL (FILL) - some sand, trace silt, small cobbles, moist, dark brown, fine sand,
no discernible odour

SILT - some sand, some gravel, moist, brown, no discernible odour
SAND AND GRAVEL - moist, damp, brown, fine to coarse sand, fine gravel, no

discernible odour

END OF BOREHOLE   (6.10 metres)
   Note:  Backfilled at completion
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3-1

3-2

3-3

3-4

3-5

SAND (FILL) - some gravel, trace silt, damp, brown, fine to medium sand,
hydrocarbon odour

   - black
   - dark brown

SILT (FILL) - trace to some sand, trace to some gravel, brown

SAND (FILL) - some gravel, damp, fine to coarse sand, fine gravel

SAND AND GRAVEL (FILL) - trace to some silt, moist, brown

COBBLE (FILL)
SILT (FILL) - organic, moist, black
   - trace sand, no visible organics, moist, mottled brown and orange, fine sand

BOULDER

SILT - trace sand, trace gravel, occasional cobble, damp, brown, fine to coarse gravel

BOULDER
SAND - trace to some gravel, trace silt, damp, brown, fine to coarse sand, fine to

medium gravel, strong hydrocarbon odour
   - less hydrocarbon odour

   - some gravel
SILT AND SAND (GLACIAL TILL) - trace to some gravel, wet, mottled black, grey,

brown and orange, hydrocarbon odour

   - some sand, no visible gravel, moist, light brownish grey and orange, fine sand

END OF BOREHOLE   (9.14 metres)
   Note:  Backfilled at completion
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Completion Depth: 9.14 m

Start Date: 2017 September 22

Completion Date: 2017 September 22
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Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: Boart Longyear

Drilling Rig Type: Track Mounted

Logged By: MG

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1145.858 m

UTM: 540159.567 E; 6871007.517 N; Z 9
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1-1

1-2

1-3

1-4

SAND (FILL) - silty, some gravel, trace clay, damp, soft, brown, no visible staining, no
discernible hydrocarbon odour, (300 mm thick)

   - reddish brown

SAND (FILL) - gravelly, some silt, some cobbles, damp, dense, reddish brown, no
visible staining, no discernible hydrocarbon odour

   - some boulders, wood debris

   - foam for 300 mm

END OF TESTPIT   (3.0 metres)
   Note:  Backfilled at completion
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Start Date: 2017 September 14

Completion Date: 2017 September 14
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1143.453 m

UTM: 540186.94 E; 6871039.697 N; Z 9
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2-1

2-2

SAND (FILL) - silty, some gravel, trace cobbles, damp, loose, reddish brown

   - gravelly, some cobbles, trace to some silt, dense, brown, metal and wood debris
   - black hydrocarbon staining, hydrocarbon odour

   - silty, buried organics for 200 mm

END OF TESTPIT   (3.2 metres)
   Note:  Backfilled at completion
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Start Date: 2017 September 15

Completion Date: 2017 September 15
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Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1142.797 m

UTM: 540200.248 E; 6871026.959 N; Z 9
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3-1

3-2

3-3

3-4

SAND (FILL) - silty, some gravel, trace cobbles, damp, loose, brown, (200 mm thick)

SAND (FILL) - gravelly, some cobbles, trace to some silt, damp, dense, brown, metal
debris

   - grey brown

   - sweet odour

END OF TESTPIT  (3.2 metres)
   Note:  Backfilled at completion
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Completion Depth: 3.2 m

Start Date: 2017 September 15

Completion Date: 2017 September 15
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North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1142.039 m

UTM: 540207.982 E; 6871018.009 N; Z 9
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4-1

4-2

4-3

4-4

4-5

SAND (FILL) - silty, some gravel, some cobbles, damp, soft, reddish brown, (300 mm
thick)

SAND (POTENTIAL TAILINGS) - gravelly, some silt, trace cobbles, damp, hard, red,
sweet odour

SAND (FILL) - gravelly, some cobbles, trace to some boulders, trace silt, damp,
dense, brown, wire, wood and metal debris

END OF TESTPIT   (3.2 metres)
   Note:  Backfilled at completion
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Completion Depth: 3.2 m

Start Date: 2017 September 15

Completion Date: 2017 September 15
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1142.106 m

UTM: 540214.31 E; 6871033.554 N; Z 9
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5-1

5-2

5-3

5-4

SAND (FILL) - silty, some gravel, trace cobbles, damp, soft, reddish brown, no visible
staining, no discernible odour

SAND (FILL) - gravelly, some cobbles, trace to some silt, damp, dense, reddish
brown, wire, wood and metal debris, no visible staining, no discernible odour

END OF TESTPIT  (2.8 metres)
   Note:  Backfilled at completion
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Completion Depth: 2.8 m

Start Date: 2017 September 15

Completion Date: 2017 September 15

Page 1 of 1

North American
Tungsten Corporation
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1144.615 m

UTM: 540175.407 E; 6871038.461 N; Z 9
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6-1

6-2

6-3

6-4

SAND (FILL) - silty, some gravel, trace cobbles, trace boulders, damp, loose, reddish
brown, no visible staining, no discernible odour

   - grey brown

   - gravelly, some cobbles, some boulders, trace silt, dense, brown, wood debris

COBBLES - some sand, some gravel, trace boulders, trace silt, damp, dense, brown

END OF TESTPIT   (2.8 metres)
   Note:  Backfilled at completion
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Start Date: 2017 September 15

Completion Date: 2017 September 15
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Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1145.263 m

UTM: 540162.867 E; 6871028.302 N; Z 9
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7-1

7-2

7-3

7-4

SAND (FILL) - silty, some gravel, some cobbles, damp, soft, reddish brown, no visible
staining, no discernible hydrocarbon odour

   - grey brown, styrofoam insulation

   - trace to some boulders, wood debris

   - gravelly, some cobbles, some boulders, trace silt, dense, brown, wood, wire, metal
debris

BOULDERS - sandy, some gravel, some cobbles, damp, brown, no visible staining,
no discernible hydrocarbon odour

END OF TESTPIT   (2.8 metres)
   Note:  Backfilled at completion
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Completion Depth: 2.8 m

Start Date: 2017 September 15

Completion Date: 2017 September 15
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Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1145.628 m

UTM: 540152.718 E; 6871022.842 N; Z 9
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8-1

8-2

8-3

8-4

8-5

SAND (FILL) - silty, some gravel, trace clay, damp, soft, reddish brown, plastic and
wood debris

   - some cobbles

   - organics, rootlets
BOULDERS (FILL) - sandy, some gravel, some cobbles, damp, dense, brown, wood

debris

SAND (FILL) - silty, some gravel, some cobbles, some boulders, damp, dense, brown
grey, wood debris

END OF TESTPIT   (3.8 metres)
   Note:  Stopped due to extent of excavator reach
      Backfilled at completion
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Start Date: 2017 September 15

Completion Date: 2017 September 15
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

UTM: 540156 E; 6871008 N; Z 9
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    Vapour readings (ppmv)    
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9-1

9-2

9-3

9-4

SAND (FILL) - silty, some gravel, trace cobbles, damp, soft, reddish brown, wire
debris

   - grey brown

   - gravelly, some cobbles, trace silt, trace boulders, dense, brown, no visible wire,
hydrocarbon odour

   - reddish brown
   - grey staining, hydrocarbon odour

ORGANICS

END OF TESTPIT   (3.1 metres)
   Note:  Backfilled at completion
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Completion Depth: 3.1 m

Start Date: 2017 September 15

Completion Date: 2017 September 15
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1145.38 m

UTM: 540169.05 E; 6871004.719 N; Z 9
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    Vapour readings (ppmv)    
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10-1

10-2

SAND (FILL) - silty, some gravel, trace cobbles, damp, soft, reddish brown, metal and
wood debris

   - grey brown

   - grey hydrocarbon staining, hydrocarbon odour

   - trace organics, reddish brown

END OF TESTPIT   (1.1 metres)
   Note:  Backfilled at completion
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Completion Date: 2017 September 15
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Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1145.59 m

UTM: 540155.579 E; 6870997.771 N; Z 9
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    Vapour readings (ppmv)    
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11-1

11-2

SAND (FILL) - silty, some gravel, trace cobbles, damp, soft, reddish brown

   - dense, brown

   - grey staining, hydrocarbon odour

   - trace gravel, no visible silt or cobbles, damp, soft, reddish brown, medium sand

GRAVEL (FILL) - sandy, some cobbles, trace silt, damp, dense, red, sweet odour
END OF TESTPIT   (1.0 metre)
   Note:  Backfilled at completion
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Completion Date: 2017 September 15
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Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1143.229 m

UTM: 540199.476 E; 6871048.137 N; Z 9
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12-1

12-2

12-3

SAND (FILL) - silty, some gravel, trace cobbles, damp, soft, brown

   - gravelly, some silt, some cobbles, damp, hard, reddish brown

   - trace boulders, dense, brown, wood debris

END OF TESTPIT   (3.0 metres)
   Note:  Backfilled at completion
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Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1143.512 m

UTM: 540190.729 E; 6871058.267 N; Z 9
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13-1

13-2

SAND (FILL) - silty, some gravel, some boulders, trace cobbles, damp, greyish brown

   - gravelly, some silt, hard, reddish brown only on east side of testpit
   - trace cobbles, soft, brown

END OF TESTPIT   (3.0 metres)
   Note:  Backfilled at completion
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Completion Depth: 3 m
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Completion Date: 2017 September 16
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Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1140.784 m

UTM: 540225.293 E; 6871021.74 N; Z 9
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14-1

14-2

14-3

GRAVEL (FILL) - sandy, some silt, damp, soft, brown grey, wire debris

SAND (FILL) - gravelly, some cobbles, trace boulders, damp, dense, brown grey, wire
debris

   - trace organics

   - silty, some gravel, no visible staining, sweet and hydrocarbon odour

END OF TESTPIT   (4.0 metres)
   Note:  Backfilled at completion

E
xc

av
at

ed

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
Description

ENVIRONMENTAL ENW-WENW03039-02.GPJ EBA.GDT 18/2/9

M
et

ho
d

Completion Depth: 4 m

Start Date: 2017 September 16

Completion Date: 2017 September 16

Page 1 of 1

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Track Excavator

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1140.949 m

UTM: 540223.642 E; 6871007.824 N; Z 9
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15-1

15-2

15-3

SAND (FILL) - gravelly, trace cobbles, well graded, moist, brown, fine to coarse sand,
subangular cobbles to 250 mm diameter

   - grey, hydrocarbon odour

   - brown

END OF TESTPIT   (1.00 metre)
   Location:  1 m east of mill shop, 2 m south of old tank farm, in front of seacan
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.363 m

UTM: 540171.191 E; 6871000.717 N; Z 9
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Testpit No: 18A14TP15

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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16-1

16-2

16-3

SAND (FILL) - some gravel, well graded, moist, brown, fine to coarse sand

END OF TESTPIT   (1.00 metre)
   Location:  1 m north of millwright shop, 5 m southwest of old tank farm
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1146.365 m

UTM: 540165.212 E; 6870999.93 N; Z 9
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Testpit No: 18A14TP16

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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17-1

17-2

17-3

SAND AND GRAVEL (FILL) - well graded, moist, light brown, fine to coarse sand, medium
angular gravel, (200 mm thick)

GRAVEL (FILL) - some sand, well graded, moist, grey, fine to coarse angular gravel,
hydrocarbon odour, (200 mm thick)

SAND AND GRAVEL (FILL) - some cobbles, well graded, moist, brown, fine to coarse sand,
fine to coarse angular gravel, subangular cobbles to 300 mm diameter, hydrocarbon odour

END OF TESTPIT   (1.00 metre)
   Location:  4 m northwest of second row of tanks, 5 m northwest of 17A14TP9
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.585 m

UTM: 540164.308 E; 6871008.229 N; Z 9
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Testpit No: 18A14TP17

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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18-1

18-2

18-3

GRAVEL AND SAND (FILL) - some cobbles, well graded, damp, brown, fine to coarse
subangular gravel, fine to coarse sand, subangular cobbles to 250 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  5 m southwest of pump shack
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.669 m

UTM: 540158.73 E; 6871014.301 N; Z 9
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Testpit No: 18A14TP18

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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19-1

19-2

19-3

SAND AND GRAVEL (FILL) - trace cobbles, well graded, moist, light brown to grey, fine to
coarse sand, fine to coarse subangular gravel, hydrocarbon odour

   - abandoned cable

ORGANICS - vegetation debris (branches), dark brown

END OF TESTPIT   (1.00 metre)
   Location:  5 m north of silo, 7 m southwest of 18A14TP17
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.759 m

UTM: 540151.52 E; 6871009.732 N; Z 9
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Testpit No: 18A14TP19

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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20-1

20-2

20-3

GRAVEL (FILL) - sandy, well graded, moist, brown, medium to coarse subangular gravel,
(100 mm thick)

SAND AND GRAVEL (FILL) - some cobbles, well graded, damp, brown, fine to coarse sand,
fine to coarse subangular gravel, subrounded cobbles to 200 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  15 m from gasoline pump, across road
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.062 m

UTM: 540155.993 E; 6871036.381 N; Z 9
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Testpit No: 18A14TP20

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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21-1

21-2

21-3

GRAVEL (FILL) - some sand, well graded, moist, grey, medium angular gravel

SAND (FILL) - some gravel, well graded, moist, rusty brown, black asphalt type inclusions
throughout, fine to coarse sand

END OF TESTPIT   (0.90 metres)
   Location:  Directly west of maintenance shed, 4 m southeast of 17A14TP11
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1142.896 m

UTM: 540204.833 E; 6871041.326 N; Z 9
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Testpit No: 18A14TP21

Completion Depth: 0.9 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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22-1

22-2

22-3

SAND (FILL) - some gravel, some cobbles, well graded, moist, brown, fine to coarse sand,
subrounded cobbles to 300 mm diameter

   - hydrocarbon odour

END OF TESTPIT   (1.00 metre)
   Location:  5 m southeast of maintenance shop, 4 m east of 17A14MW1
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1142.049 m

UTM: 540221.085 E; 6871036.782 N; Z 9
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Testpit No: 18A14TP22

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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23-1

23-2

23-3

SAND AND GRAVEL (FILL) - trace cobbles, well graded, damp, brown, fine to coarse sand,
fine to coarse subangular gravel, subrounded cobbles to 150 mm diameter

   - buried motor oil drum

   - slight hydrocarbon odour

END OF TESTPIT   (1.00 metre)
   Location:  3 m east of tank berm
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1142.186 m

UTM: 540208.686 E; 6871018.998 N; Z 9
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Testpit No: 18A14TP23

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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24-1

24-2

24-3

SAND AND GRAVEL - trace cobbles, well graded, moist, brown, fine to coarse sand, fine to
coarse subangular gravel, subangular cobbles to 200 mm diameter

   - hydrocarbon odour

END OF TESTPIT   (1.00 metre)
   Location:  4 m southwest of bank berm. 8 m northeast of 17A31TP1
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1142.073 m

UTM: 540203.33 E; 6871007.433 N; Z 9
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Testpit No: 18A14TP24

Completion Depth: 1 m

Start Date: 2018 July 1

Completion Date: 2018 July 1
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25-1

25-2

25.3

SAND AND GRAVEL (FILL) - trace cobbles, well graded, moist, brown, fine to coarse sand,
fine to coarse subangular gravel, subangular cobbles to 200 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  Adjacent to old tank farm bank, 5 m from 17A31TP1
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03
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Testpit No: 18A14TP25

Completion Depth: 1 m

Start Date: 2018 July 2

Completion Date: 2018 July 2
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26-1

26-2

26-3

SAND AND GRAVEL (FILL) - trace cobbles, well graded, moist, brown, fine to coarse sand,
fine to coarse subangular gravel

END OF TESTPIT   (1.00 metre)
   Location:  5 m northwest of maintenance shed, 2 m northeast of 17A14TP11
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1143.695 m

UTM: 540205.824 E; 6871054.681 N; Z 9
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Testpit No: 18A14TP26

Completion Depth: 1 m

Start Date: 2018 July 2

Completion Date: 2018 July 2
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27-1

27-2

27-3

SAND AND GRAVEL (FILL) - well graded, moist, brown, fine to coarse sand, fine to coarse
subangular gravel

   - cobbly, subrounded cobbles to 250 mm diameter

   - slight hydrocarbon odour

END OF TESTPIT   (1.00 metre)
   Location:  4 m northeast of tank berm, 10 m northwest of 17A14TP2
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1143.419 m

UTM: 540191.187 E; 6871042.87 N; Z 9
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Testpit No: 18A14TP27

Completion Depth: 1 m

Start Date: 2018 July 2

Completion Date: 2018 July 2
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28-1

28-2

28-3

SAND AND GRAVEL (FILL) - well graded, moist, dark brown, fine to coarse sand, fine to
coarse subangular gravel, (300 mm thick)

SAND (FILL) - gravelly, some cobbles, well graded, moist, brown, fine to coarse sand,
subangular cobbles to 150 mm diameter

END OF TESTPIT   (1.00 metre)
   Location: 7 m northwest of old tank nest, 7 m east of 17A14TP2
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1142.736 m

UTM: 540202.031 E; 6871027.617 N; Z 9
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Testpit No: 18A14TP28

Completion Depth: 1 m

Start Date: 2018 July 2

Completion Date: 2018 July 2
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29-1

29-2

29-3

SAND - gravelly, cobbly, well graded, moist, brown, fine to coarse sand, subrounded cobbles
to 300 m diameter

END OF TESTPIT   (1.00 metre)
   Location:  Down the bank from the maintenance shed, 5 m northeast of 2008 soil sample

APEC11-4
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1135.423 m

UTM: 540227.042 E; 6871054.76 N; Z 9
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Testpit No: 18A14TP29

Completion Depth: 1 m

Start Date: 2018 July 2

Completion Date: 2018 July 2
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30-1

30-2

30-3

SAND AND GRAVEL - silty, cobbly, some boulders, well graded, compact to very compact,
greyish brown, angular to subrounded gravel, medium sand, subrounded cobbles to 150
mm diameter, subrounded boulders to 400 mm diameter

END OF TESTPIT    (1.00 metre)
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Photo 1: Facing south at old tank farm.  

(September 17, 2017) 
 

 

 
Photo 2: Panorama of Old tank farm visible and Mill Building.  

(September 5, 2017) 
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Photo 3: Arrow indicates location of old tank farm and current fueling area. Photo provided by 

NATC. (August 13, 2013) 
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AEC 16:  Heavy Equipment Maintenance Shop 
Area Description 
Location  Northwest of the Old Tank Farm.   
Topography  Generally flat; slight slope to northeast.  
Surface Drainage Northeast 

Background  

The Heavy Equipment Maintenance Shop historically used and currently used to service mine 
equipment and vehicles. Used oil, used glycol, and glycol contaminated oil historically stored 
outside the shop in drums. Vehicles and equipment historically washed over exposed soil at the 
shop.  

Historical Assessment Information 

Previous Phase II 
Environmental Site 
Assessment Results 
(EBA, 2008) 

Number of test pits 7 

Number of surface soil samples 5 

Number of soil samples analyzed for metals 12 

Number of soil samples analyzed for petroleum hydrocarbon 15 

Number of soil samples with petroleum hydrocarbons impacts 10 

Number of soil samples with metal impacts 12 

Comments: Stained shallow soil (i.e., less than 0.7 m deep) with PHC impacts identified at several locations; impacts not 
delineated. 

2017/2018 Environmental Site Assessment Details 
Environmental Site Assessment Scope 
Utility Locate SOP followed? Yes  
EM 31 Geophysics Complete? No  
Number of test pits advanced 6 (2017), 14 (2018) 
Number of boreholes advanced 5 (2017) 
Number of hand auger locations advanced 0 
Number of soil samples submitted for laboratory chemical analysis 15 (2017), 28 (2018) 
Number of boreholes completed as groundwater monitoring wells 1 (2017 
Number of historical groundwater monitoring wells 0 
Number of groundwater samples collected 1 (2017), 1 (2018) 
Number of sediment and surface soil samples collected 3 (2017) 

Geophysics Findings 
N/A 

Soil Investigation and Conditions  
Maximum Depth of 
Investigation 21.34 mbgs (September 23, 2017) 

General Stratigraphy 

Description Depth from 
(mbg) 

Depth to 
(mbg) Observations 

Layers of silt, sand, 
gravel, and cobbles  0 7.5 

Fill soil. Possible tailings observed in 17A16BH1 and 17A16BH3. 
Debris including wood, plastic, metal, and asphalt observed in 
17A16TP1, 17A16TP2, 17A16TP4, 17A16TP5. Petroleum 
hydrocarbon staining and/or odour identified in 17A16TP1, 
17A16BH5, 18A16TP11, 18A16TP13, and 18A16TP15 through 
18A16TP17.   
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AEC 16:  Heavy Equipment Maintenance Shop 
Sand and Gravel, 
trace silt 7.5 21.34 Native soil. 

Combustible Vapour Concentrations (CVC) 
Ranged from less than the instrument detection limit to 94 parts per million by volume (sample 18A16TP13-2) 
Groundwater Conditions 
Depth to 
Groundwater 17.99 mbgs (September 29, 2017, 17.98 mbgs (June 30, 2018) 

Free Product  None present 

2017/2018 Environmental Site Assessment Results Summary 
 Figure A16-1 shows borehole, monitoring well, and test pit locations.  
 Figure A16-2 shows groundwater lab results relative to guidelines. 
 Table A16-1 summarizes soil lab results relative to guidelines and management limits.  
 Table A16-2 summarizes groundwater lab results relative to guidelines. 
General Site Observations 
 No substantial surface stains observed.  
 Chemicals, including oil, solvents, glycol, used chemicals are now stored within the shop.  
 There is a sump located inside the shop near the northeast wall. The sump has been covered with a concrete slab 

and could not be inspected during 2017 program.  
 Some equipment/vehicles are stored adjacent northeast of the building and north/northeast of the shop across the 

road.  
 PHC staining observed in test pit 17A16TP1 at a depth interval of 0.2 to 1.0 mbgs. Soil with hydrocarbon odour 

observed at test pits 18A16TP11, 18A16TP13, 18A16TP15 through 18A16TP17 from surface to 0.25 to 0.5 mbgs.  
Soil: Petroleum Hydrocarbons (PHCs, PAHs) 
2017 
 Laboratory chemical results less than the CCME/CSR guidelines with exception of: 

− Sample 17A16BH4-2 at a depth of 1.45 mbgs contained PHCs greater than the CCME/CSR guidelines. This soil 
sample also exceeded the management limits for PHC F3. 

− Sample 17A16BH5-1 at a depth of 1.4 mbgs contained PHCs and PAHs (IACR) greater than the CCME/CSR 
guidelines.   

− Sample 17A16TP1-1 at a depth of 0.35 mbgs contained PHCs and PAHs greater than the CCME/CSR guidelines. 
This soil sample also exceeded the management limits for PHC F2. 

− Sample 17A16TP3-1 at a depth of 0.4 mbgs contained PHCs greater than the CCME/CSR guidelines. 
− Sample 17A16TP4-1 at a depth of 0.3 mbgs contained PHCs greater than the CCME/CSR guidelines. 
− Sample 17A16TP5-2 at a depth of 1.3 mbgs contained PHCs greater than the CCME/CSR guidelines. 
− Sample 17A16TP6-2 at a depth of 1.0 mbgs contained PHCs greater than the CCME/CSR guidelines. This soil 

sample also exceeded the management limits for PHC F3. 
2018  
 Fourteen test pits (18A16TP7 to 18A16TP20) were advanced to the north, northeast and northwest of the Heavy 

Equipment Maintenance Shop to delineate past management limit exceedances. Laboratory results from the two soil 
samples tested for PHCs F2-F4 at each of the 14 test pit locations were less than the management limits with 
exception of:  
− Sample 18A16TP13-2 at a depth of 0.5 mbgs 
− Sample 18A16TP14-1 at a depth of 0.1 mbgs 
− Sample 18A16TP15-1 at a depth of 0.1 mbgs  
− Sample 18A16TP17-1 at a depth of 0.2 mbgs  
Soil: Metals 

 Various metals exceeded CCME CEQGs including arsenic, barium, cadmium, copper, molybdenum, nickel, 
selenium, and zinc. 

 Only few samples exceeding preliminary background concentrations: 
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AEC 16:  Heavy Equipment Maintenance Shop 
− Barium (17A16TP5 at 1.3 mbgs). 
− Cadmium (17A16TP5 at 1.3 mbgs). 
− Nickel (17A16TP5 at 1.3 mbgs). 
− Selenium (17A16TP1 at 0.35 mbgs, 17A16TP5 at 1.3 mbgs). 
− Zinc (17A16TP5 at 1.3 mbgs). 

 Sample from 17A16TP5 at 1.3 mbgs contained highest metals concentrations. 
Soil: Other PCOCs (glycols, PCBs, VOCs) 
 Laboratory results less than detection limits and guidelines with exception of:  

− Sample 17A16TP5-2 at a depth of 1.3 mbgs contained VOCs (tetrachloroethene) greater than guidelines. 
Groundwater: Petroleum Hydrocarbons (PHCs, PAHs) 
2017 and 2018 
 Laboratory results all less than guidelines. 
 Hydrocarbon fractions F3 and F4 detected at 17A16MW2, but still below guidelines. 
Groundwater: Metals/Routine Parameters 
2017 
 Sulphate at 17A16MW2 greater than guidelines. 
 Fluoride and dissolved cadmium at 17A16MW2 greater than guidelines but less than preliminary background 

concentrations.  
2018 
 Fluoride and sulphate at 17A16MW2 greater than guidelines. 
 Sulphate and cadmium at 17A16MW2 greater than preliminary background concentrations.  
Soil: Routine (pH) 
 Laboratory results within guidelines. 
Groundwater: Other PCOCs 
N/A 
Sediment: Petroleum Hydrocarbons  
N/A 
Sediment: Metals 
N/A 
Sediment: Other PCOCs  
N/A 
Surface Water: Petroleum Hydrocarbons  
N/A 
Surface Water: Metals/Nutrients  
N/A 
Surface Water: Other PCOCs  
N/A 
Grainsize Analysis 
 Soil sample 17A16BH1-3 at a depth of 4.1 mbgs classified coarse-grained (76% >75 µm).  
 Soil sample 17A16BH4-2 at a depth of 1.45 mbgs classified coarse-grained (83% >75 µm). 
 Soil sample 17A16BH5-1 at a depth of 1.4 mbgs classified coarse-grained (73% >75 µm).  
 Soil sample 17A16TP1-1 at a depth of 0.35 mbgs classified coarse-grained (70% >75 µm). 
 Soil sample 17A16TP3-1 at a depth of 0.4 mbgs classified coarse-grained (88% >75 µm).  
 Soil sample 18A16TP8-3 at a depth of 1.0 mbgs classified coarse-grained (85% >75 µm). 
 Soil sample 18A16TP10-2 at a depth of 0.5 mbgs classified coarse-grained (81% >75 µm). 
 Soil sample 18A16TP12-3 at a depth of 1.0 mbgs classified coarse-grained (89% >75 µm). 
 Soil sample 18A16TP17-3 at a depth of 1.0 mbgs classified coarse-grained (92% >75 µm). 
 Soil sample 18A16TP18-3 at a depth of 1.0 mbgs classified coarse-grained (95% >75 µm). 
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AEC 16:  Heavy Equipment Maintenance Shop 
Environmental Concerns  

Location in AEC Potential 
Source(s) 

Identified 
Contaminated 

Media 

Parameters Assessed and Contaminant(s) of 
Concern (COCs; bold & underline) 

Area surrounding 
Heavy Equipment 
Maintenance Shop 

Leaks of 
chemicals from 
sump; leaks and 
spills from 
vehicle/equipment 
storage, releases 
of chemicals 
stored outside 
shop.  

Soil;  
Groundwater 

Soil: Metals, petroleum hydrocarbons (PHCs), 
glycols, polycyclic aromatic hydrocarbons 
(PAHs), volatile organic compounds (VOCs).  
Groundwater: Routine Parameters, Dissolved 
Metals, PHCs, glycols, PAHs, VOCs.  

Discussion (Significance of the Results) 
Soils: 
 Greatest PHC impacts at test pit 18A16TP13, depth 0.2 to 1.0 mbgs. 
 17A16TP5-2 was the only sample that contained VOCs impacts. Test pit 17A16TP5 located nearest to the sump 

inside the Heavy Equipment Maintenance Shop.  
 Borehole 17A16BH5 had PHC impacts measured at 1.4 mbgs, vertically delineated to 3.85 mbgs.  
 The PHC impacts measured in soil samples have generally been vertically delineated with exception of impacts 

identified northeast of the building footprint at TP6, 17A16TP6, and 17A16BH4 that were measured at depths of 1.0 
to 1.45 mbgs.  

 For management limit exceedances, in general, the PHC impacts in soil were horizontally delineated to the north, 
northeast and northwest of Heavy Duty Maintenance Shop.  The vertical extent of the management limits 
exceedances were delineated at a depth of 1 mbgs except for test pit location 17A16TP6 and borehole 17A16BH4. 
The estimated depth of PHC impacts greater than the management limits used to calculate the contaminated soil 
volume is 1.0 mbgs. 

 Glycols concentrations were less than laboratory reportable detection limits and/or guidelines and are no longer 
PCOCs in groundwater at this AEC. 

 Most metals below preliminary background concentrations, except for multiple exceedances in sample from 
17A16TP5 (barium, cadmium, nickel, selenium). 

 Copper concentrations exceeded CCME CEQG in most samples. 
Groundwater: 
2017 
 PHCs measured in soil at AEC16 have not migrated to the groundwater table at 17A16MW2. 
 Metals concentrations met the guidelines and are no longer considered a PCOC at AEC 16. Routine parameter 

sulphate was marginally higher than preliminary background guideline and may be caused by mining activities at 
AEC16. 

2018 
 PHCs measured in soil at AEC16 have not migrated to the groundwater table at 17A16MW2. 
 Routine parameter sulphate and dissolved cadmium were marginally higher than background values and may be 

caused by mining activities near AEC16. 

Attachments 
Figure A16-1 – Soil and Sediment Results  
Figure A16-2 – Groundwater and Surface Water Results 
Table A16-1 – Soil Analytical Results 
Table A16-2 – Groundwater Analytical Results 
Borehole, Monitoring Well, and Test pit Logs 
Photographs 
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Table A16-1:  Soil Analytical Results

AEC

Location TP2 TP3 TP4 TP5 TP6 TP7-2 TP7-3 TP7-3

Sample Depth 2.9 m 4.1 m 2.5 m 19.5 m 0.65 m 1.45 m 1.4 m 3.85 m 0.35 m 1.2 m 0.35 m  0.40 m 0.3 m 1.3 m 1.0 m 0.5 m 1.0 m 1.0 m

Field ID 17A16BH1-2 17A16BH1-3 17A16BH2-2 17A16BH2-6 17A16BH4-1 17A16BH4-2 17A16BH5-1 17A16BH5-3 17A16TP1-1 17A16TP1-2 17A16TP2-1 17A16TP3-1 17A16TP4-1 17A16TP5-2 17A16TP6-2 18A16TP7-2 18A16TP7-3 18A16BTP7-3

Sample Date 19-Sep-2017 19-Sep-2017 23-Sep-2017 23-Sep-2017 30-Sep-2017 30-Sep-2017 30-Sep-2017 30-Sep-2017 14-Sep-2017 14-Sep-2017 14-Sep-2017 14-Sep-2017 14-Sep-2017 14-Sep-2017 20-Sep-2017 30-Jun-2018 30-Jun-2018 30-Jun-2018

Laboratory Report Number 8751528 8751533 8774128 8774133 8799500 8799513 8799516 8799528 8736023 8736026 8736029 8736038 8736042 8736047 8751697 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 17Y263896 17Y263896 17Y266562 17Y266562 17V269663 17V269663 17V269663 17V269663 17Y262211 17Y262211 17Y262211 17Y262211 17Y262211 17Y262211 17Y263896 9376748 9376749 9376750

Physical Parameters

pH pH Units 6-8 - - 7.82 7.76 6.55 7.43  - 7.45 7.54  - 7.19 7.85 6.97 7.51 7.18 7.63 7.62 - - -

Moisture % - - - 11.5 10.7 9.3 13.6 3.1 3.5 7 5.2 15.8 13.3 18.2 3.04 2.96 8.82 4.14 2.3 11.9 8.5

Metals

Antimony mg/kg 20 - - 0.7 0.4 0.3 1  - 0.8 3.5  - 2.4 0.4 1.5 0.4 2.1 5.5 0.6 - - -

Arsenic mg/kg 12 64 - 18.3 30.6 25.3 20.9  - 7.1 28.9  - 28.2 18.5 38.2 3.7 13.7 31.1 54.1 - - -

Barium mg/kg 500 946 - 222 76.2 151 486  - 535 2260  - 406 234 698 166 451 3210 281 - - -

Beryllium mg/kg 4 - - 0.7 1.1 1 0.8  - 1.1 0.5  - 1 0.6 1.4 0.9 0.7 0.7 1.1 - - -

Cadmium mg/kg 1.4 2.8 - 0.63 0.56 0.64 0.94  - 1.08 2.24  - 1.59 0.5 1.11 0.66 1.81 3.83 0.71 - - -

Chromium mg/kg 64 - - 23 19 25 31  - 15 19  - 24 22 38 8 19 24 9 - - -

Cobalt mg/kg 40 - - 11.1 9.7 11.8 14.5  - 14.2 14.8  - 24.4 9.5 18.4 8.1 13.7 20.6 8.1 - - -

Copper mg/kg 63 - - 34.3 114 186 50.3  - 333 105  - 841 27.9 175 270 287 363 178 - - -

Lead mg/kg 70 - - 12.6 9.2 10.9 24  - 20.7 23.1  - 24.7 11 24.3 19.4 21 71 23.8 - - -

Mercury mg/kg 6.6 - - 0.03 <0.01 0.75 0.05  - 0.36 0.24  - 1.25 0.14 0.48 0.65 0.57 0.49 1.11 - - -

Molybdenum mg/kg 5 10 - 1.5 1.4 1.6 2.5  - 2.5 5.6  - 5 1.2 4.6 2.3 4.5 9.9 2.2 - - -

Nickel mg/kg 45 72 - 27.4 18.6 22.1 41.4  - 20.9 51.1  - 44.5 24.3 47.2 7.3 32.8 85.5 8.4 - - -

Selenium mg/kg 1 1.7 - 0.9 0.9 1 0.6  - 1.3 1.3  - 2.8 0.8 1.4 0.9 1.2 2.2 0.5 - - -

Silver mg/kg 20 - - <0.5 <0.5 <0.5 <0.5  - <0.5 <0.5  - 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - - -

Thallium mg/kg 1 - - 0.2 0.3 0.3 0.2  - 0.4 0.4  - 0.4 0.2 0.4 0.5 0.4 0.5 0.4 - - -

Tin mg/kg 5 - - 0.8 2 1.9 0.7  - 2.9 0.8  - 2.8 0.6 2 2.8 1.8 1.2 2.7 - - -

Uranium mg/kg 23 - - 1.2 1.6 1.8 1.2  - 2.5 2.2  - 2.5 1.5 3.7 4.7 2.5 3 5.8 - - -

Vanadium mg/kg 130 160 - 43 32 35 46  - 31 75  - 62 36 94 19 47 113 23 - - -

Zinc mg/kg 200 462 - 83 71 79 150  - 138 280  - 240 68 187 97 213 552 104 - - -

Particle Size

>75 µm % - - -  - 76  -  -  - 83 73  - 70  -  - 88  -  -  -  -  -  - 

Grain Size N/A - - - - Coarse - - - Coarse Coarse - Coarse - - Coarse - - -  -  -  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - - -

Toluene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Ethylbenzene mg/kg 0.082 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 1.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - -

Xylenes (m & p) mg/kg - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Xylene (m) mg/kg - - - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - - -

Xylene (o) mg/kg - - - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - - -

Xylenes Total mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

F1 (C6-C10) mg/kg 30 - - <10 <10 <10 <10 <10 <10 <10 <10 51 <10 <10 <10 <10 <10 <10 - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 <10 <10 <10 <10 <10 <10 <10 <10 50 <10 <10 <10 <10 <10 <10 - - -

F2 (C10-C
16) mg/kg 150 - 1000 <20 <20 <20 <20 <20 72 33 <20 1760 <20 <20 <20 <20 38 49 <20 <20 <20

F3 (C16-C34) mg/kg 300 - 2500 <20 27 <20 <20 34 3520 1770 25 1340 21 102 536 354 1090 3310 <20 <20 <20

F4 (C34-C50) mg/kg 2800 - 10,000 <20 <20 <20 <20 <20 1590 854 <20 280 <20 32 209 83 441 1660 <20 <20 <20

Glycols

Diethylene glycol mg/kg - - - <10 <10  -  -  -  -  -  - <10 <10 <10 <10 <10 <10 <10 - - -

Ethylene glycol mg/kg 960 - - <10 <10  -  -  -  -  -  - <10 <10 <10 <10 <10 <10 <10 - - -

Propylene glycol mg/kg - - - <10 <10  -  -  -  -  -  - <10 <10 <10 <10 <10 <10 <10 - - -

Tetraethylene Glycol mg/kg - - - <10 <10  -  -  -  -  -  - <10 <10 <10 <10 <10 <10 <10 - - -

Triethylene Glycol mg/kg - - - <10 <10  -  -  -  -  -  - <10 <10 <10 <10 <10 <10 <10 - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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Table A16-1:  Soil Analytical Results

AEC

Location TP2 TP3 TP4 TP5 TP6 TP7-2 TP7-3 TP7-3

Sample Depth 2.9 m 4.1 m 2.5 m 19.5 m 0.65 m 1.45 m 1.4 m 3.85 m 0.35 m 1.2 m 0.35 m  0.40 m 0.3 m 1.3 m 1.0 m 0.5 m 1.0 m 1.0 m

Field ID 17A16BH1-2 17A16BH1-3 17A16BH2-2 17A16BH2-6 17A16BH4-1 17A16BH4-2 17A16BH5-1 17A16BH5-3 17A16TP1-1 17A16TP1-2 17A16TP2-1 17A16TP3-1 17A16TP4-1 17A16TP5-2 17A16TP6-2 18A16TP7-2 18A16TP7-3 18A16BTP7-3

Sample Date 19-Sep-2017 19-Sep-2017 23-Sep-2017 23-Sep-2017 30-Sep-2017 30-Sep-2017 30-Sep-2017 30-Sep-2017 14-Sep-2017 14-Sep-2017 14-Sep-2017 14-Sep-2017 14-Sep-2017 14-Sep-2017 20-Sep-2017 30-Jun-2018 30-Jun-2018 30-Jun-2018

Laboratory Report Number 8751528 8751533 8774128 8774133 8799500 8799513 8799516 8799528 8736023 8736026 8736029 8736038 8736042 8736047 8751697 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 17Y263896 17Y263896 17Y266562 17Y266562 17V269663 17V269663 17V269663 17V269663 17Y262211 17Y262211 17Y262211 17Y262211 17Y262211 17Y262211 17Y263896 9376748 9376749 9376750

BH1 BH2 BH4 BH5 TP1

Parameter
Management 

Limits5

Background 

Concentration4
CCME1,2 and 

NWT CSR3Unit

AEC 16

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  - 

IACR (CCME) mg/kg 1 - - <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 3.4 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6  -  -  - 

Acenaphthene mg/kg - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05  -  -  - 

Acenaphthylene mg/kg - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05  -  -  - 

Anthracene mg/kg 2.5 - - <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.04 <0.004 <0.004 <0.004 <0.004 <0.004 <0.04  -  -  - 

Benz(a)anthracene mg/kg 0.1 - - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  -  -  - 

Benzo(a) pyrene mg/kg 0.1 - - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03  -  -  - 

Benzo(b)fluoranthene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  - 

Benzo(b+j)fluoranthene mg/kg - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.48 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  - 

Benzo(e)pyrene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Benzo(g,h,i)perylene mg/kg - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  - 

Benzo(j)fluoranthene mg/kg - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.48 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  - 

Benzo(k)fluoranthene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  - 

Chrysene mg/kg - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  - 

Dibenz(a,h)anthracene mg/kg 0.1 - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005  -  -  - 

Fluoranthene mg/kg 50 - - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  -  -  - 

Fluorene mg/kg - - - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2  -  -  - 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02  -  -  - 

1-Methylnaphthalene mg/kg - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 2.95 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05  -  -  - 

2-Methylnaphthalene mg/kg - - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.019 0.008 1.61 0.006 <0.005 <0.005 <0.005 <0.005 <0.05  -  -  - 

Naphthalene mg/kg 0.013 - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008 <0.005 1.46 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05  -  -  - 

Phenanthrene mg/kg 0.046 - - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.3 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2  -  -  - 

Pyrene mg/kg 0.1 - - <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01  -  -  - 

Quinoline mg/kg 0.1 - - - - - - - - - - - - - - - - -  -  -  - 

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - <0.5 <0.5 <0.5 <0.5  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - - -

Bromodichloromethane mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Bromoform mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Bromomethane mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

2-Butanone mg/kg - - - <0.5 <0.5 <0.5 <0.5  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - - -

Carbon tetrachloride mg/kg 0.1 - - <0.02 <0.02 <0.02 <0.02  -  -  -  - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 - - -

Chlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Chloroethane mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Chloroform mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Chloromethane mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Dibromochloromethane mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,2-Dibromoethane mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,2-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,3-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,4-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,1-Dichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,2-Dichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,1-Dichloroethene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,2-Dichloropropane mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,3-Dichloropropene [cis] mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,3-Dichloropropene [trans] mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - <0.1 <0.1 <0.1 <0.1  -  -  -  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - - -

Methylene Chloride mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

4-Methyl-2-pentanone mg/kg - - - <0.5 <0.5 <0.5 <0.5  -  -  -  - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 - - -

Styrene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,1,1,2-Tetrachloroethane mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Tetrachloroethene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 0.25 0.05 - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,1,1-Trichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

1,1,2-Trichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Trichloroethene mg/kg 0.1 - - <0.01 <0.01 <0.01 <0.01  -  -  -  - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 - - -

Trichlorofluoromethane mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Vinyl chloride mg/kg - - - <0.05 <0.05 <0.05 <0.05  -  -  -  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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 APPENDIX A – AEC 16 SUMMARY
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Table A16-1:  Soil Analytical Results

AEC

Location TP8-2 TP8-3 TP9-2 TP9-3 TP10-2 TP10-3 TP11-1 TP11-1 TP11-2 TP12-1 TP12-3 TP13-2 TP13-3 TP14-1 TP14-3 TP15-1 TP15-3

Sample Depth 0.5 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m 0.2 m 0.2 m 0.5 m 0.2 m 1.0 m 0.5 m 1.0 m 0.1 m 1.0 m 0.1 m 1.0 m

Field ID 18A16TP8-2 18A16TP8-3 18A16TP9-2 18A16TP9-3 18A16TP10-2 18A16TP10-3 18A16TP11-1 18A16BTP11-1 18A16TP11-2 18A16TP12-1 18A16TP12-3 18A16TP13-2 18A16TP13-3 18A16TP14-1 18A16TP14-3 18A16TP15-1 18A16TP15-3

Sample Date 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 9376752 9376753 9376755 9376756 9376758 9376759 9376760 9376761 9376762 9376764 9376766 9376768 9376769 9376770 9376772 9376773 9376775

Physical Parameters

pH pH Units 6-8 - - - - - - - - - - - - - - - - - - -

Moisture % - - - 11.2 10.2 12.6 12.2 12.4 13.2 7.4 6.2 8.3 5.0 4.8 5.8 4.8 10.9 8.8 5.3 8.6

Metals

Antimony mg/kg 20 - - - - - - - - - - - - - - - - - - -

Arsenic mg/kg 12 64 - - - - - - - - - - - - - - - - - -

Barium mg/kg 500 946 - - - - - - - - - - - - - - - - - -

Beryllium mg/kg 4 - - - - - - - - - - - - - - - - - - -

Cadmium mg/kg 1.4 2.8 - - - - - - - - - - - - - - - - - -

Chromium mg/kg 64 - - - - - - - - - - - - - - - - - - -

Cobalt mg/kg 40 - - - - - - - - - - - - - - - - - - -

Copper mg/kg 63 - - - - - - - - - - - - - - - - - - -

Lead mg/kg 70 - - - - - - - - - - - - - - - - - - -

Mercury mg/kg 6.6 - - - - - - - - - - - - - - - - - - -

Molybdenum mg/kg 5 10 - - - - - - - - - - - - - - - - - -

Nickel mg/kg 45 72 - - - - - - - - - - - - - - - - - -

Selenium mg/kg 1 1.7 - - - - - - - - - - - - - - - - - -

Silver mg/kg 20 - - - - - - - - - - - - - - - - - - -

Thallium mg/kg 1 - - - - - - - - - - - - - - - - - - -

Tin mg/kg 5 - - - - - - - - - - - - - - - - - - -

Uranium mg/kg 23 - - - - - - - - - - - - - - - - - - -

Vanadium mg/kg 130 160 - - - - - - - - - - - - - - - - - -

Zinc mg/kg 200 462 - - - - - - - - - - - - - - - - - -

Particle Size

>75 µm % - - -  - 85  -  - 81  -  -  -  -  - 89  -  -  -  -  -  - 

Grain Size N/A - - -  - Coarse  -  - Coarse  -  -  -  -  - Coarse  -  -  -  -  -  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - - - - - - - - - - - - - - - - - -

Toluene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

Ethylbenzene mg/kg 0.082 - - - - - - - - - - - - - - - - - - -

Xylenes (m & p) mg/kg - - - - - - - - - - - - - - - - - - - -

Xylene (m) mg/kg - - - - - - - - - - - - - - - - - - - -

Xylene (o) mg/kg - - - - - - - - - - - - - - - - - - - -

Xylenes Total mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

F1 (C6-C10) mg/kg 30 - - - - - - - - - - - - - - - - - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 - - - - - - - - - - - - - - - - -

F2 (C10-C
16) mg/kg 150 - 1000 <20 <20 <20 <20 <20 <20 74 72 <20 <20 <20 3860 36 67 <20 47 <20

F3 (C16-C34) mg/kg 300 - 2500 46 201 304 168 51 37 2060 2080 680 386 356 9420 645 4260 120 2600 129

F4 (C34-C50) mg/kg 2800 - 10,000 <20 59 137 62 <20 <20 583 630 247 152 141 3080 430 1660 69 1820 66

Glycols

Diethylene glycol mg/kg - - - - - - - - - - - - - - - - - - - -

Ethylene glycol mg/kg 960 - - - - - - - - - - - - - - - - - - -

Propylene glycol mg/kg - - - - - - - - - - - - - - - - - - - -

Tetraethylene Glycol mg/kg - - - - - - - - - - - - - - - - - - - -

Triethylene Glycol mg/kg - - - - - - - - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline

Parameter Unit
CCME1,2 and 

NWT CSR3

AEC 16

Background 

Concentration4

Management 

Limits5
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Table A16-1:  Soil Analytical Results

AEC

Location TP8-2 TP8-3 TP9-2 TP9-3 TP10-2 TP10-3 TP11-1 TP11-1 TP11-2 TP12-1 TP12-3 TP13-2 TP13-3 TP14-1 TP14-3 TP15-1 TP15-3

Sample Depth 0.5 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m 0.2 m 0.2 m 0.5 m 0.2 m 1.0 m 0.5 m 1.0 m 0.1 m 1.0 m 0.1 m 1.0 m

Field ID 18A16TP8-2 18A16TP8-3 18A16TP9-2 18A16TP9-3 18A16TP10-2 18A16TP10-3 18A16TP11-1 18A16BTP11-1 18A16TP11-2 18A16TP12-1 18A16TP12-3 18A16TP13-2 18A16TP13-3 18A16TP14-1 18A16TP14-3 18A16TP15-1 18A16TP15-3

Sample Date 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018 30-Jun-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 9376752 9376753 9376755 9376756 9376758 9376759 9376760 9376761 9376762 9376764 9376766 9376768 9376769 9376770 9376772 9376773 9376775

Parameter Unit
CCME1,2 and 

NWT CSR3

AEC 16

Background 

Concentration4

Management 

Limits5

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - -  -  -  -  -  -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - 

IACR (CCME) mg/kg 1 - -  -  -  -  -  -  -  -  -  -  -  - <0.6 <0.6  -  -  -  - 

Acenaphthene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - <0.01 <0.01  -  -  -  - 

Acenaphthylene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - <0.01 <0.01  -  -  -  - 

Anthracene mg/kg 2.5 - -  -  -  -  -  -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - 

Benz(a)anthracene mg/kg 0.1 - -  -  -  -  -  -  -  -  -  -  -  - 0.05 <0.02  -  -  -  - 

Benzo(a) pyrene mg/kg 0.1 - -  -  -  -  -  -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - 

Benzo(b)fluoranthene mg/kg 0.1 - -  -  -  -  -  -  -  -  -  -  -  - 0.02 <0.02  -  -  -  - 

Benzo(b+j)fluoranthene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - 

Benzo(e)pyrene mg/kg - - - - - - - - - - - - - - - - - - - -

Benzo(g,h,i)perylene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - 

Benzo(j)fluoranthene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - 

Benzo(k)fluoranthene mg/kg 0.1 - -  -  -  -  -  -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - 

Chrysene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - 0.06 <0.05  -  -  -  - 

Dibenz(a,h)anthracene mg/kg 0.1 - -  -  -  -  -  -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - 

Fluoranthene mg/kg 50 - -  -  -  -  -  -  -  -  -  -  -  - 0.14 <0.05  -  -  -  - 

Fluorene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - 0.61 <0.02  -  -  -  - 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - -  -  -  -  -  -  -  -  -  -  -  - <0.02 <0.02  -  -  -  - 

1-Methylnaphthalene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - 4.62 <0.01  -  -  -  - 

2-Methylnaphthalene mg/kg - - -  -  -  -  -  -  -  -  -  -  -  - 1.10 <0.01  -  -  -  - 

Naphthalene mg/kg 0.013 - -  -  -  -  -  -  -  -  -  -  -  - <0.01 <0.01  -  -  -  - 

Phenanthrene mg/kg 0.046 - -  -  -  -  -  -  -  -  -  -  -  - 0.48 <0.02  -  -  -  - 

Pyrene mg/kg 0.1 - -  -  -  -  -  -  -  -  -  -  -  - 0.25 <0.02  -  -  -  - 

Quinoline mg/kg 0.1 - -  -  -  -  -  -  -  -  -  -  -  - <0.05 <0.05  -  -  -  - 

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - - - - - - - - - - - - - - - - - -

Bromodichloromethane mg/kg - - - - - - - - - - - - - - - - - - - -

Bromoform mg/kg - - - - - - - - - - - - - - - - - - - -

Bromomethane mg/kg - - - - - - - - - - - - - - - - - - - -

2-Butanone mg/kg - - - - - - - - - - - - - - - - - - - -

Carbon tetrachloride mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

Chlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

Chloroethane mg/kg - - - - - - - - - - - - - - - - - - - -

Chloroform mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

Chloromethane mg/kg - - - - - - - - - - - - - - - - - - - -

Dibromochloromethane mg/kg - - - - - - - - - - - - - - - - - - - -

1,2-Dibromoethane mg/kg - - - - - - - - - - - - - - - - - - - -

1,2-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,3-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,4-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,1-Dichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,1-Dichloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,2-Dichloropropane mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,3-Dichloropropene [cis] mg/kg - - - - - - - - - - - - - - - - - - - -

1,3-Dichloropropene [trans] mg/kg - - - - - - - - - - - - - - - - - - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - - - - - - - - - - - - - - - - - -

Methylene Chloride mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

4-Methyl-2-pentanone mg/kg - - - - - - - - - - - - - - - - - - - -

Styrene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,1,1,2-Tetrachloroethane mg/kg - - - - - - - - - - - - - - - - - - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

Tetrachloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - - - - - - - - - - - - - - - - - -

1,1,1-Trichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

1,1,2-Trichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

Trichloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - -

Trichlorofluoromethane mg/kg - - - - - - - - - - - - - - - - - - - -

Vinyl chloride mg/kg - - - - - - - - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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 APPENDIX A – AEC 16 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A16-1:  Soil Analytical Results

AEC

Location TP16-2 TP16-3 TP17-1 TP17-3 TP18-2 TP18-3 TP19-0.5m TP19-1.0m TP20-0.5m TP20-1.0m

Sample Depth 0.5 m 1.0 m 0.2 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m

Field ID 18A16TP16-2 18A16TP16-3 18A16TP17-1 18A16TP17-3 18A16TP18-2 18A16TP18-3 18A16TP19-0.5m 18A16TP19-1.0m 18A16TP20-0.5m 18A16TP20-1.0m

Sample Date 30-Jun-2018 30-Jun-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 25-Aug-2018 25-Aug-2018 25-Aug-2018 25-Aug-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y379937 18Y379937 18Y379937 18Y379937

Laboratory Sample ID 9376777 9376778 9376785 9376787 9376789 9376790 9511435 9511436 9511432 9511433

Physical Parameters

pH pH Units 6-8 - - - - - - - - - - - -

Moisture % - - - 3.9 3.9 3.9 3.0 5.3 5.7 7.9 8.5 5.2 5.8

Metals

Antimony mg/kg 20 - - - - - - - - - - - -

Arsenic mg/kg 12 64 - - - - - - - - - - -

Barium mg/kg 500 946 - - - - - - - - - - -

Beryllium mg/kg 4 - - - - - - - - - - - -

Cadmium mg/kg 1.4 2.8 - - - - - - - - - - -

Chromium mg/kg 64 - - - - - - - - - - - -

Cobalt mg/kg 40 - - - - - - - - - - - -

Copper mg/kg 63 - - - - - - - - - - - -

Lead mg/kg 70 - - - - - - - - - - - -

Mercury mg/kg 6.6 - - - - - - - - - - - -

Molybdenum mg/kg 5 10 - - - - - - - - - - -

Nickel mg/kg 45 72 - - - - - - - - - - -

Selenium mg/kg 1 1.7 - - - - - - - - - - -

Silver mg/kg 20 - - - - - - - - - - - -

Thallium mg/kg 1 - - - - - - - - - - - -

Tin mg/kg 5 - - - - - - - - - - - -

Uranium mg/kg 23 - - - - - - - - - - - -

Vanadium mg/kg 130 160 - - - - - - - - - - -

Zinc mg/kg 200 462 - - - - - - - - - - -

Particle Size

>75 µm % - - -  -  -  - 92  - 95  -  -  -  - 

Grain Size N/A - - -  -  -  - Coarse  - Coarse  -  -  -  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - - - - - - - - - - -

Toluene mg/kg 0.1 - - - - - - - - - - - -

Ethylbenzene mg/kg 0.082 - - - - - - - - - - - -

Xylenes (m & p) mg/kg - - - - - - - - - - - - -

Xylene (m) mg/kg - - - - - - - - - - - - -

Xylene (o) mg/kg - - - - - - - - - - - - -

Xylenes Total mg/kg 0.1 - - - - - - - - - - - -

F1 (C6-C10) mg/kg 30 - - - - - - - - - - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 - - - - - - - - - -

F2 (C10-C
16) mg/kg 150 - 1000 <20 <20 159 <20 <20 <20 <20 <20 <20 51

F3 (C16-C34) mg/kg 300 - 2500 89 285 3830 65 42 35 63 78 469 1560
F4 (C34-C50) mg/kg 2800 - 10,000 38 133 1920 30 <20 <20 32 46 151 423

Glycols

Diethylene glycol mg/kg - - - - - - - - - - - - -

Ethylene glycol mg/kg 960 - - - - - - - - - - - -

Propylene glycol mg/kg - - - - - - - - - - - - -

Tetraethylene Glycol mg/kg - - - - - - - - - - - - -

Triethylene Glycol mg/kg - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline

Background 

Concentration4

Management 

Limits5

AEC 16

Parameter Unit
CCME1,2 and 

NWT CSR3
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 APPENDIX A – AEC 16 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A16-1:  Soil Analytical Results

AEC

Location TP16-2 TP16-3 TP17-1 TP17-3 TP18-2 TP18-3 TP19-0.5m TP19-1.0m TP20-0.5m TP20-1.0m

Sample Depth 0.5 m 1.0 m 0.2 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m

Field ID 18A16TP16-2 18A16TP16-3 18A16TP17-1 18A16TP17-3 18A16TP18-2 18A16TP18-3 18A16TP19-0.5m 18A16TP19-1.0m 18A16TP20-0.5m 18A16TP20-1.0m

Sample Date 30-Jun-2018 30-Jun-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 1-Jul-2018 25-Aug-2018 25-Aug-2018 25-Aug-2018 25-Aug-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y379937 18Y379937 18Y379937 18Y379937

Laboratory Sample ID 9376777 9376778 9376785 9376787 9376789 9376790 9511435 9511436 9511432 9511433

Background 

Concentration4

Management 

Limits5

AEC 16

Parameter Unit
CCME1,2 and 

NWT CSR3

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - - <0.05  -  -  -  -  -  -  -  -  - 

IACR (CCME) mg/kg 1 - - <0.6  -  -  -  -  -  -  -  -  - 

Acenaphthene mg/kg - - - <0.01  -  -  -  -  -  -  -  -  - 

Acenaphthylene mg/kg - - - <0.01  -  -  -  -  -  -  -  -  - 

Anthracene mg/kg 2.5 - - <0.02  -  -  -  -  -  -  -  -  - 

Benz(a)anthracene mg/kg 0.1 - - <0.02  -  -  -  -  -  -  -  -  - 

Benzo(a) pyrene mg/kg 0.1 - - <0.05  -  -  -  -  -  -  -  -  - 

Benzo(b)fluoranthene mg/kg 0.1 - - <0.02  -  -  -  -  -  -  -  -  - 

Benzo(b+j)fluoranthene mg/kg - - - <0.05  -  -  -  -  -  -  -  -  - 

Benzo(e)pyrene mg/kg - - - - - - - - - - - - -

Benzo(g,h,i)perylene mg/kg - - - <0.05  -  -  -  -  -  -  -  -  - 

Benzo(j)fluoranthene mg/kg - - - <0.02  -  -  -  -  -  -  -  -  - 

Benzo(k)fluoranthene mg/kg 0.1 - - <0.02  -  -  -  -  -  -  -  -  - 

Chrysene mg/kg - - - <0.05  -  -  -  -  -  -  -  -  - 

Dibenz(a,h)anthracene mg/kg 0.1 - - <0.02  -  -  -  -  -  -  -  -  - 

Fluoranthene mg/kg 50 - - <0.05  -  -  -  -  -  -  -  -  - 

Fluorene mg/kg - - - <0.02  -  -  -  -  -  -  -  -  - 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - - <0.02  -  -  -  -  -  -  -  -  - 

1-Methylnaphthalene mg/kg - - - <0.01  -  -  -  -  -  -  -  -  - 

2-Methylnaphthalene mg/kg - - - <0.01  -  -  -  -  -  -  -  -  - 

Naphthalene mg/kg 0.013 - - <0.01  -  -  -  -  -  -  -  -  - 

Phenanthrene mg/kg 0.046 - - <0.02  -  -  -  -  -  -  -  -  - 

Pyrene mg/kg 0.1 - - <0.02  -  -  -  -  -  -  -  -  - 

Quinoline mg/kg 0.1 - - <0.05  -  -  -  -  -  -  -  -  - 

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - - - - - - - - - - -

Bromodichloromethane mg/kg - - - - - - - - - - - - -

Bromoform mg/kg - - - - - - - - - - - - -

Bromomethane mg/kg - - - - - - - - - - - - -

2-Butanone mg/kg - - - - - - - - - - - - -

Carbon tetrachloride mg/kg 0.1 - - - - - - - - - - - -

Chlorobenzene mg/kg 0.1 - - - - - - - - - - - -

Chloroethane mg/kg - - - - - - - - - - - - -

Chloroform mg/kg 0.1 - - - - - - - - - - - -

Chloromethane mg/kg - - - - - - - - - - - - -

Dibromochloromethane mg/kg - - - - - - - - - - - - -

1,2-Dibromoethane mg/kg - - - - - - - - - - - - -

1,2-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - -

1,3-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - -

1,4-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - -

1,1-Dichloroethane mg/kg 0.1 - - - - - - - - - - - -

1,2-Dichloroethane mg/kg 0.1 - - - - - - - - - - - -

1,1-Dichloroethene mg/kg 0.1 - - - - - - - - - - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - - - - - - - - - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - - - - - - - - - - -

1,2-Dichloropropane mg/kg 0.1 - - - - - - - - - - - -

1,3-Dichloropropene [cis] mg/kg - - - - - - - - - - - - -

1,3-Dichloropropene [trans] mg/kg - - - - - - - - - - - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - - - - - - - - - - -

Methylene Chloride mg/kg 0.1 - - - - - - - - - - - -

4-Methyl-2-pentanone mg/kg - - - - - - - - - - - - -

Styrene mg/kg 0.1 - - - - - - - - - - - -

1,1,1,2-Tetrachloroethane mg/kg - - - - - - - - - - - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - - - - - - - - - - -

Tetrachloroethene mg/kg 0.1 - - - - - - - - - - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - - - - - - - - - - -

1,1,1-Trichloroethane mg/kg 0.1 - - - - - - - - - - - -

1,1,2-Trichloroethane mg/kg 0.1 - - - - - - - - - - - -

Trichloroethene mg/kg 0.1 - - - - - - - - - - - -

Trichlorofluoromethane mg/kg - - - - - - - - - - - - -

Vinyl chloride mg/kg - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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 APPENDIX A – AEC 16 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A16-2:  Groundwater Analtyical Results

AEC

Location

Field ID 17A16MW2 17A16MW2

Sample Date 29-Sep-2017 30-Jun-2018

Laboratory Report Number 17Y269471 18Y358442

Laboratory Sample ID 8797140 9378832

Agricultural Res / Park

Field Parameters

Field Temperature 0C - - - 3.8 2.2

Field pH pH Units 6.5-9 6.5-9 - 7.44 7.16

Field Conductivity µS/cm - - - 693 639

Routine

pH pH Units 6.5-9 6.5-9 - 7.85 7.31

Electrical Conductivity (EC) µS/cm - - - 616 672

Total Dissolved Solids (TDS) mg/L 3000 - - 410 450

Hardness as CaCO3 mg/L - - - 290 327

Alkalinity (total as CaCO3) mg/L - - - 127 141

Bromide mg/L - - - <0.05 <0.05

Chloride mg/L 100 120 - 2.4 2.92

Fluoride mg/L 0.12 0.12 0.39 0.21 0.17

Sulphate mg/L 100 100 182 192 212

Nutrients

Ammonia mg/L 0.021-231 2 0.021-231 2 -  - <0.01

Nitrate (as NO3-N) mg/L 13 13 - 0.479 0.612

Nitrite (as NO2-N) mg/L 0.06 0.06 - 0.007 0.011

Nitrogen (Total) mg/L - - -  - 0.61

Dissolved Metals

Aluminum mg/L 0.005 / 0.1 3 0.005 / 0.1 3 - 0.012 0.005

Antimony mg/L 2 2 - 0.002 0.0004

Arsenic mg/L 0.005 0.005 - 0.0003 0.001

Barium mg/L 0.5 0.5 - 0.0346 0.0328

Beryllium mg/L 0.0053 0.0053 - <0.00001 <0.00001

Boron mg/L 0.5 1.5 - 0.023 0.022

Cadmium mg/L 0.00012 0.00012 0.000047 0.00004 0.00005

Calcium mg/L - - - 84.9 98.7

Chromium mg/L 0.0089 0.0089 - <0.0005 <0.0005

Cobalt mg/L 0.05 - - 0.00339 0.00187

Copper mg/L 0.002 0.002 - 0.0002 0.0003

Iron mg/L 0.3 0.3 - <0.01 0.023

Lead mg/L 0.001-0.002 4 0.001-0.002 4 - <0.00005 <0.00005

Lithium mg/L - - - 0.0135 0.0111

Magnesium mg/L - - - 18.9 19.5

Manganese mg/L 0.2 - - 0.218 0.141

Mercury mg/L 0.000016 0.000016 - <0.00001 <0.00001

Molybdenum mg/L 0.073 0.073 - 0.00857 0.00183

Nickel mg/L 0.025-0.083 4 0.025-0.083 4 - 0.0031 0.0027

Potassium mg/L - - - 4.13 2.42

Selenium mg/L 0.001 0.001 - <0.0005 <0.0005

Silver mg/L 0.00025 0.00025 - <0.00002 <0.00002

Sodium mg/L - - - 4.85 3.28

Strontium mg/L - - -  - 0.146

Thallium mg/L 0.0008 0.0008 - <0.00001 <0.00001

Tin mg/L - - -  - <0.00005

Titanium mg/L 0.1 0.1 - 0.0006 0.0009

Tungsten mg/L - - -  - 0.00368

Uranium mg/L 0.01 0.015 - 0.00193 0.00171

Vanadium mg/L 0.1 - <0.0005 <0.0005

Zinc mg/L 0.01 0.01 - <0.002 <0.002

Notes:

2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

17A16MW2

AEC 16

1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and 
coarse textured soil under Agricultural and Residential/Parkland land use

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations
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 APPENDIX A – AEC 16 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A16-2:  Groundwater Analtyical Results

AEC

Location

Field ID 17A16MW2 17A16MW2

Sample Date 29-Sep-2017 30-Jun-2018

Laboratory Report Number 17Y269471 18Y358442

Laboratory Sample ID 8797140 9378832

Agricultural Res / Park

17A16MW2

AEC 16

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations

Hydrocarbons

Benzene mg/L 0.088 0.14 - <0.0005 <0.0005

Toluene mg/L 0.083 0.083 - <0.0005 <0.0005

Ethylbenzene mg/L 3.2 11 - <0.0005 <0.0005

Xylene (m) mg/L - - - 0.0005 <0.0005

Xylene (o) mg/L - - - <0.0005 <0.0005

Xylenes Total mg/L 3.9 3.9 - <0.001 <0.001

F1 (C6-C10) mg/L - - - <0.1 <0.1

F1 (C6-C10) - BTEX mg/L 0.81 0.81 - <0.1 <0.1

F2 (C10-C16) mg/L 1.3 1.3 - <0.1 <0.1

F3 (C16-C34) mg/L - - - 2.62 0.4

F4 (C34-C50) mg/L - - - 4.24 0.65

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene mg/L 0.0058 0.0058 - <0.00002 <0.00002

Acenaphthylene mg/L 0.046 0.046 - <0.00002 <0.00002

Acridine mg/L 0.00005 0.00005 - <0.00005 <0.00005

Anthracene mg/L 0.000012 0.000012 - <0.00001 <0.00001

Benz(a)anthracene mg/L 0.000018 0.000018 - <0.00001 <0.00001

Benzo(a) pyrene mg/L 0.00001 0.00001 - <0.00001 <0.00001

Benzo(b)fluoranthene mg/L - - - <0.00001 <0.00001

Benzo(b+j)fluoranthene mg/L 0.00048 0.00048 - <0.00001 <0.00001

Benzo(g,h,i)perylene mg/L 0.00017 0.00017 - <0.00001 <0.00001

Benzo(j)fluoranthene mg/L - - - <0.00001 <0.00001

Benzo(k)fluoranthene mg/L 0.00048 0.00048 - <0.00001 <0.00001

Chrysene mg/L 0.0001 0.0001 - <0.00001 <0.00001

Dibenz(a,h)anthracene mg/L 0.00026 0.00026 - <0.00001 <0.00001

Fluoranthene mg/L 0.00004 0.00004 - <0.00002 <0.00002

Fluorene mg/L 0.003 0.003 - <0.00002 <0.00002

Indeno(1,2,3-c,d)pyrene mg/L 0.00021 0.00021 - <0.00001 <0.00001

1-Methylnaphthalene mg/L 0.18 0.18 -  - <0.00005

2-Methylnaphthalene mg/L 0.18 0.18 -  - <0.00005

Naphthalene mg/L 0.0011 0.0011 - <0.00005 <0.00005

Phenanthrene mg/L 0.0004 0.0004 - <0.00004 <0.00004

Pyrene mg/L 0.000025 0.000025 - <0.00002 <0.00002

Quinoline mg/L 0.0034 0.0034 - <0.0001 <0.00005

Notes:

2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and 
coarse textured soil under Agricultural and Residential/Parkland land use
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1-1

1-2

1-3

SAND (FILL) - some gravel, trace silt, damp, grey, fine to medium sand and gravel

   - brown
SAND (POTENTIAL TAILINGS) - some silt, very firm, oxidized

SAND (FILL) - some gravel, occasional cobbles, fine to coarse sand, fine cobbles

   - trace wood chunks

SILT (FILL) - sandy, moist, brown

SILT - organics, trace gravel, black and brown, fine gravel

COBBLES
SAND (FILL) - silty, some gravel, moist, fine to coarse gravel

   - wood piece
COBBLE - medium cobble
END OF BOREHOLE   (4.57 metres)
   Note:  Backfilled at completion
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Start Date: 2017 September 19

Completion Date: 2017 September 19
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Tungsten, Northwest Territories

Contractor: Boart Longyear

Drilling Rig Type: Track Mounted

Logged By: MG

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1147.156 m

UTM: 540090.704 E; 6871116 N; Z 9
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2-1

2-2

2-3

2-4

2-5

SAND (FILL) - gravelly, some silt, trace cobbles, damp, firm, grey, medium sand

   - brown

   - reddish brown

   - some silt to silty

GRAVEL (FILL) - sandy, some silt, trace cobbles, damp, brown, subangular gravel

   - some silt to silty

   - 400 mm wood chunks for 400 mm

   - 300 mm boulder

   - some boulders, trace to some silt, greyish brown
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Start Date: 2017 September 23

Completion Date: 2017 September 23
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Ground Elev: 1144.838 m
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2-6

SAND - some gravel to gravelly, trace silt, trace cobbles, trace organics, damp, black
brown

   - 300 mm thick sand lens - trace gravel, medium sand

   - gravelly, some silt, no visible cobbles, greyish brown, fine sand

   - silty, trace to some gravel, trace cobbles, very wet, brown

GRAVEL - sandy, some silt, trace to some cobbles, moist to wet, brown

END OF BOREHOLE   (21.34 metres)
   water - 17.99 metres on September 29, 2017
   Monitoring well installed to 19.51 metres
      Screen interval - 16.46 to 19.51 metres
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3-2

3-3

SAND (FILL) - gravelly, trace to some silt, damp, brown, medium sand

   - boulders and cobbles for 300 mm

SAND (POTENTIAL TAILINGS) - trace to some silt, trace to some gravel, damp, soft,
light brown, fine sand

GRAVEL (FILL) - some sand, some cobbles, trace silt, damp to moist, grey

SAND - silty, some gravel, damp, brownish black

   - gravelly, trace to some cobbles, trace silt, brown, medium sand

   - damp to moist

SAND - gravelly, trace to some cobbles, trace silt, damp, brown, coarse sand

   - white pulverized rock for 150 mm

   - white pulverized rock for 600 mm
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   - some silt to silty, moist

END OF BOREHOLE   (21.00 metres)
   Note:  Backfilled at completion
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4-1

4-2

SAND (FILL) - road base, trace to some gravel, trace silt, damp, brown

COBBLES (FILL) - medium grey

SAND (FILL) - some silt, trace gravel, damp, brown
COBBLES (FILL) - some sand and gravel, damp, brown

END OF BOREHOLE   (2.30 metres)
   Note:  Stopped due to refusal on hard boulder
      Backfilled at completion
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5-1

5-2

5-3

SAND - some gravel, trace silt, damp, brown, fine sand

   - grey

COBBLES - gravelly, trace sand, grey

SAND - some silt, trace to some gravel, damp, brown, slight hydrocarbon odour

SILT - sandy, trace to some gravel, brown and black, stained, no discernible odour

GRAVEL - some sand, trace silt, brown, coarse gravel, fine to medium sand

SAND - silty, some gravel, moist, brown, fine to medium sand, fine gravel

SILT - some sand, trace gravel, moist, brown

SAND - gravelly, moist, brown, fine to medium sand

END OF BOREHOLE   (6.10 metres)
   Note:  Backfilled at completion
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1-1

1-2

1-3

SAND (FILL) - silty, gravelly, trace cobbles, damp, dense, reddish brown, trace
oxides, wood and metal debris

   - black hydrocarbon staining, strong hydrocarbon odour

GRAVEL (FILL) - sandy, some cobbles, trace boulders, damp, dense, black and grey,
moderate hydrocarbon odour

   - some boulders, trace to some silt, brown

   - 100 mm thick organic layer, wood debris

END OF TESTPIT   (2.0 metres)
   Note:  Stopped due to refusal on boulder
      Backfilled at completion

E
xc

av
at

ed

30% particles <75 µm (ie.
smaller than sand particle)

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
Description

ENVIRONMENTAL ENW-WENW03039-02.GPJ EBA.GDT 18/2/11

M
et

ho
d

Completion Depth: 2 m

Start Date: 2017 September 14

Completion Date: 2017 September 14

Page 1 of 1

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Rubber Tire backhoe

Logged By: MH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1145.395 m

UTM: 540095.264 E; 6871108.472 N; Z 9
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2-1

2-2

SAND (FILL) - silty, some gravel, trace cobbles, damp, dense, grey brown, wood
debris

   - dark brown

   - gravelly, some cobbles, trace to some silt, brown

END OF TESTPIT   (1.2 metres)
   Note:  Backfilled at completion
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Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1145.524 m

UTM: 540087.875 E; 6871096.733 N; Z 9
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3-1

3-2

3-3

3-4

SAND (FILL) - silty, some gravel, trace cobbles, damp, dense, brown, no visible
staining, no discernible odour

   - some silt, reddish brown
GRAVEL (FILL) - some sand, some cobbles, some silt, trace boulders, damp, dense,

grey, no visible staining, no discernible odour

   - sandy, brown

   - some boulders

END OF TESTPIT   (3.0 metres)
   Note:  Backfilled at completion
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4-1

4-2

4-3

SAND (FILL) - silty, some gravel, trace to some cobbles, damp, dense, brown, no
visible staining, no discernible odour

GRAVEL (FILL) - some sand, some cobbles, trace silt, damp, dense, grey, no visible
staining, no discernible odour

   - sandy, some boulders, brown

   - plastic debris
END OF TESTPIT   (1.5 metres)
   Note:  Stopped due to refusal on rock/concrete
      Backfilled at completion
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5-1

5-2

5-3

5-4

SAND (FILL) - silty, some gravel, trace cobbles, damp, soft, brown

   - wood and plastic debris, buried steel pipe, asphalt

   - some cobbles, trace silt, damp to moist, soft, metal pipe debris

   - foam insulation
END OF TESTPIT   (2.7 metres)
   Note:  Backfilled at completion
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UTM: 540128.713 E; 6871101.794 N; Z 9

0

5

D
ep

th
(m

)

1

2

3

4

El
ev

at
io

n
(m

)

1145

1144

1143

1142

1141

Testpit No: 17A16TP5

    Vapour readings (ppmv)    
50 100 150 200

Notes and
Comments Ba

ck
fil

l



6-1

6-2

6-3

SAND (FILL) - gravelly, some silt, damp, firm, brown, (300 mm thick)

GRAVEL (FILL) - some sand, trace to some cobbles, trace silt, damp, dense, grey

COBBLES (FILL) - some gravel, trace to some boulders, trace sand, damp, dense,
grey, angular cobbles

   - trace to some sand, reddish
BEDROCK
END OF TESTPIT   (1.8 metres)
   Note:  Stopped due to refusal
      Backfilled at completion
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7-1

7-2

7-3

GRAVEL (FILL) - some sand, well graded, moist, grey, medium angular gravel, (200 mm
thick)

SAND (FILL) - some gravel, some cobbles, well graded, moist, light brown, fine to coarse
sand, subrounded cobbles to 300 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  Along bank southwest of northeast corner of shop, south of A30BTP1
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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8-1

8-2

8-3

SAND AND GRAVEL (FILL) - some boulders, some cobbles, well graded, moist, brown, fine
to coarse sand, fine to coarse subangular gravel, subrounded cobbles to 300 mm
diameter, subrounded boulders to 600 mm diameter

END OF TESTPIT   (0.80 metres)
   Location:  Northwest of shop corner along bank, ~4 m northwest of A30BTP1
   Note:  Stopped due to refusal on large rock or bedrock
      Testpit location surveyed by Tetra Tech on August 28, 2018
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Reviewed By: SS
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Ground Elev: 1145.365 m
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9-1

9-2

9-3

SAND (FILL) - some gravel, trace cobbles, well graded, moist, brown, fine to coarse sand,
subangular cobbles to 300 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  On bank, 4 m northeast of 17A16TP1
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Cantung, Northwest Territories
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Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.42 m
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10-1

10-2

10-3

SAND (FILL) - some gravel, trace cobbles, well graded, moist, brown, fine to coarse sand,
subangular cobbles to 150 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  Northeast of northwest corner of maintenance building, adjacent to bank, 5 m

southwest of 2008TP9
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Cantung, Northwest Territories
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Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.394 m
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Completion Depth: 1 m

Start Date: 2018 June 30

Completion Date: 2018 June 30
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11-1

11-2

11-3

GRAVEL (FILL) - sandy, well graded, moist, grey, medium angular gravel, slight hydrocarbon
odour, (200 mm thick)

SAND AND GRAVEL (FILL) - trace cobbles, well graded, moist, brown, fine to coarse sand,
fine to coarse subangular gravel, subangular cobbles to 150 mm diameter, slight
hydrocarbon odour to 0.50 metres

END OF TESTPIT   (1.00 metre)
   Location:  7 m southeast of 2008TP9, adjacent to concrete apron
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Logged By: BB
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12-1

12-2

12-3

GRAVEL (FILL) - some sand, well graded, moist, grey, medium angular gravel, (100 mm
thick)

GRAVEL AND SAND (FILL) - trace cobbles, well graded, moist, brown, fine to coarse
subrounded gravel, fine to coarse sand, subrounded cobbles to 250 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  Adjacent to concrete apron, 6 m southeast of 17A16TP1
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018

E
xc

av
at

ed

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
DescriptionM

et
ho

d

North American
Tungsten Corp.
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Logged By: BB
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Completion Depth: 1 m

Start Date: 2018 June 30

Completion Date: 2018 June 30

Page 1 of 1
ENVIRONMENTAL ENW-WENW03039-03-JUNELOGS.GPJ EBA.GDT 19-1-8

    Vapour readings (ppmv)    
100 200 300 400

Notes and
Comments



13-1

13-2

13-3

SAND (FILL) - gravelly, trace cobbles, well graded, moist, brown, inclusions of metal, plastic,
fine to coarse sand, subangular cobbles to 300 mm diameter

   - grey staining to 0.5 metres, hydrocarbon odour

END OF TESTPIT   (1.00 metre)
   Location:  Adjacent to concrete apron at northeast corner of maintenance building
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018

E
xc

av
at

ed

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
DescriptionM

et
ho

d

North American
Tungsten Corp.
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Cantung, Northwest Territories
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Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.725 m
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Testpit No: 18A16TP13

Completion Depth: 1 m

Start Date: 2018 June 30

Completion Date: 2018 June 30
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14-1

14-2

14-3

SAND AND GRAVEL (FILL) - trace cobbles, well graded, moist, light brown, fine to coarse
sand, fine to coarse subangular gravel, subrounded cobbles to 300 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  3 m off banked corner, 4 m northwest of 2008TP11
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.331 m

UTM: 540099.256 E; 6871115.086 N; Z 9
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Completion Depth: 1 m

Start Date: 2018 June 30

Completion Date: 2018 June 30

Page 1 of 1
ENVIRONMENTAL ENW-WENW03039-03-JUNELOGS.GPJ EBA.GDT 19-1-8

    Vapour readings (ppmv)    
100 200 300 400

Notes and
Comments



15-1

15-2

15-3

GRAVEL (FILL) - some sand, well graded, moist, light brown, medium angular gravel, slight
hydrocarbon odour

SAND AND GRAVEL (FILL) - cobbly, well graded, moist, brown, fine to coarse sand, fine to
coarse subangular gravel

END OF TESTPIT   (1.00 metre)
   Location:  On roadway, ~6 m northeast of testpit 2008TP11
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1145.302 m

UTM: 540115.971 E; 6871129.457 N; Z 9
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Completion Depth: 1 m

Start Date: 2018 June 30

Completion Date: 2018 June 30
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16-1

16-2

16-3

GRAVEL (FILL) - some sand, well graded, moist, light brown, medium angular gravel

SAND AND GRAVEL - cobbly, well graded, dry to moist, light brown, fine to coarse sand,
fine to coarse angular gravel, subangular cobbles to 300 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  7 m northwest of 18A16TP6, northeast of 18A16TP13
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Logged By: BB

Reviewed By: SS
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Ground Elev: 1145.246 m

UTM: 540129.218 E; 6871115.361 N; Z 9
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17-1

17-2

17-3

GRAVEL (FILL) - some sand, well graded, moist, light brown, medium angular gravel, slight
hydrocarbon odour, (250 mm thick)

SAND AND GRAVEL (FILL) - cobbly, well graded, damp, light brown, fine to coarse sand,
fine to coarse angular gravel, angular cobbles to 300 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  ~5 m east of 17A16TP6, on roadway east of shop
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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18-1

18-2

18-3

GRAVEL (FILL) - some sand, well graded, moist, light brown, medium angular gravel, (300
mm thick)

SAND AND GRAVEL - cobbly, well graded, damp, brown, fine to coarse sand, fine to coarse
subangular gravel, subrounded cobbles to 250 mm diameter

END OF TESTPIT   (1.00 metre)
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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19-1

19-2

19-3

GRAVEL AND SAND - crush, some cobbles, trace silt, moist, very compact, grey, 10 mm
thick organic layer at surface, subangular cobbles to 350 mm diameter, (300 mm thick)

SAND AND GRAVEL - cobbly, moist, compact, subangular to rounded gravel, subangular to
rounded cobbles to 300 mm diameter, no visible staining, no discernible odour

END OF TESTPIT   (1.00 metre)
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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20-1

20-2

20-3

SAND AND GRAVEL - crush, silty, some cobbles, trace garbage (plastic and metals) to 100
mm, moist, very compact, dark grey, some oxidation, subangular to angular gravel,
angular cobbles to 100 mm diameter, (300 mm thick)

SAND AND GRAVEL (FILL) - frequent cobbles, moist, compact, grey, angular cobbles to 350
mm diameter, no visible staining, no discernible odour

END OF TESTPIT   (1.00 metre)
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Photo 1: Facing south at the north side of the Heavy Duty Shop.  

(October 2, 2017) 
 

 
Photo 2: Facing west at office entrance to Heavy Duty Shop.  

(October 2, 2017) 
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Photo 3: 17A16BH2 (September 23, 2017) 

 

 

Photo 4: 17A16TP1  (September 14, 2017) 
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AEC 17 Site Summary.docx 

AEC 17:  Compressor Building/Backfill Plant 
Area Description 
Location  Adjacent to and northeast of Main Portal. 
Topography Generally flat with a slight slope to northeast. 
Surface Drainage Northeast  

Background  
The AEC is a historical compressor building and backfill plant located near the Main Portal. 
Stained soil was historically observed surrounding the building. Fuel above ground storage 
tanks were historically located adjacent northeast and south of Compressor Building.  

Historical Assessment Information  

Phase II Environmental 
Site Assessment  
(EBA 2009) 

Number of test pits 0 

Number of surface soil samples 12 
Number of soil samples analyzed for metals 1 
Number of soil samples analyzed for petroleum hydrocarbon 12 
Number of soil samples with petroleum hydrocarbons impacts 11 
Number of soil samples with metal impacts 1 

Comments: Most soil samples collected contained PHC impacts. Groundwater was not assessed as part of study. 

2017/2018 Environmental Site Assessment Details 
Environmental Site Assessment Scope 

Utility Locate SOP followed? Yes – mitigation was to de-energize 
during work in this area in 2017. 

EM 31 Geophysics Complete? No 
Number of test pits advanced 7 (2017), 16 (2018) 
Number of boreholes advanced 4 (2017) 
Number of hand auger locations advanced 2 (2017) 
Number of soil samples submitted for laboratory chemical analysis 16 (2017), 32 (2018) 
Number of boreholes completed as groundwater monitoring wells 1 (2017) 
Number of historical groundwater monitoring wells 0 
Number of groundwater samples collected 1 (2017), 1 (2018) 
Number of sediment and surface soil samples collected N/A 
Geophysics Findings 
N/A 

Soil Investigation and Conditions  
Maximum Depth of 
Investigation 7.62 mbgs (September 17, 2017) 

General Stratigraphy 

Description Depth from (mbgs) Depth to (mbgs) Observations 

Sand, gravel, and 
cobbles  0 1.1 to 4.5 

Fill soil encountered to various depths. 
Sometimes containing wood, metal, and 
plastic debris. Petroleum hydrocarbon 
staining and odour observed at most 
locations.  

Bedrock 1.1 to 4.5 7.62 - 

Combustible Vapour Concentrations (CVC) 
Ranged from less than instrument detection limit to 459 parts per million by volume (ppmv) in soil sample  
18A17TP11-2. 
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AEC 17:  Compressor Building/Backfill Plant 
Groundwater Conditions 
Depth to Groundwater 4.48 mbgs (September 28, 2017), 3.30 mbgs (June 29, 2018) 

Free Product  Slight hydrocarbon sheen and odour 

2017/2018 Environmental Site Assessment Results Summary 
 Figure A17-1 shows borehole, hand auger, monitoring well, and test pit locations.  
 Figure A17-2 shows groundwater results. 
 Table A17-1 summarizes soil chemical results relative to guidelines and management limits.  
 Table A17-2 summarizes groundwater results relative to guidelines. 
General Site Observations 
 A concrete storage pad that historically acted a fuel tank nest was observed south of Compressor Building.  
 A large propane tank was observed northeast of Compressor Building.   
 Significant staining was observed inside Compressor Building where a network of pipe infrastructure is visible below 

the slab on grade foundation.  
 Petroleum hydrocarbon staining/odour was encountered in test pits 17A17TP4, 17A17TP5, 17A17TP6, 17A17TP7, 

18A17TP11, 18A17TP17, 18A17TP18, 18A17TP19 and 18A17TP21. 
 One to two discrete intervals of stained soil approximately 5 cm thick was observed in test pits 17A17TP1, 

17A17TP2, and 17A17TP3 between surface and 1.5 mbgs. 
Soil: Petroleum Hydrocarbons (PHCs, PAHs) 
2017 
 Laboratory results all greater than the CCME/CSR guidelines for one or more parameters, with exception of:  

− Sample 17A17BH2-2 at a depth of 1.25 mbgs contained PHCs and PAHs less than guidelines.  
− Sample 17A17TP5-2 at a depth of 1.5 mbgs contained PHCs and PAHs less than guidelines. 

 Laboratory results were less than the Management Limits for PHCs, with exception of the following:  
− Sample 17A17BH1-2 at a depth of 1.0 mbgs contained PHC F2 and F3 greater than the Management Limits.  
− Sample 17A17BH4-1 at a depth of 0.9 mbgs contained PHC F3 greater than the Management Limits. 
− Sample 17A17TP3-1 at a depth of 0.15 mbgs contained PHC F3 greater than the Management Limits.  
− Sample 17A17TP4-3 at a depth of 1.1 mbgs contained PHC F2 greater than the Management Limits. 
− Sample 17A17TP6-3 at a depth of 1.5 mbgs contained PHC F2 and F3 greater than the Management Limits.  

2018 
 Sixteen test pits (18A17TP8 to 18A17TP23) were excavated to a depth of 1 mbgs surrounding the Compressor 

Building/Backfill Plant to delineate past Management Limit exceedances. Laboratory results from the 35 soil samples 
tested for PHCs F2-F4 at the 16 test pit locations were less than the Management Limits with exception of:  
− Sample 18A17TP11-2 at a depth of 0.5 mbgs. 
− Sample 18A17TP17-2 at a depth of 0.5 mbgs.  
− Sample 18A17TP18-2 at a depth of 0.5 mbgs.  
− Sample 18A17TP18-3 at a depth of 1.0 mbgs.  
− Sample 18A17TP19-2 at a depth of 0.5 mbgs.  
− Sample 18A17TP19-3 at a depth of 1.0 mbgs.  
− Sample 18A17TP21-2 at a depth of 0.3 mbgs. 

Soil: Metals 
 Various metals exceeded CCME CEQGs including arsenic, barium, cadmium, copper, molybdenum, selenium, tin, 

and zinc. 
 Most metals below preliminary background concentrations except for: 

− Cadmium (17A17HA1 at 0.5 mbgs, 17A17TP3 at 0.15 mbgs). 
− Molybdenum (17A17TP3 at 0.15 mbgs). 
− Selenium (all samples except for 17A17BH3 at 1.8 mbgs, 17A17TP4 at 1.1 mbgs, 17A17TP7 at 1.2 mbgs). 
− Zinc (17A17HA1 at 0.5 mbgs). 
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AEC 17:  Compressor Building/Backfill Plant 
 Copper concentrations exceeded CCME CEQGs in all samples except for 17A17BH1 at 1.0 mbgs; there is no 

preliminary background concentration established for copper at present. 
Soil: Other PCOCs (glycols, VOCs) 
 Laboratory chemical results less than detection limits and guidelines.  
Soil: Routine (pH) 
 Laboratory results all within guidelines with exception of pH outside of guidelines range for: 

− Sample 17A17BH1-2 a depth of 1.0 mbgs. 
− Sample 17A17TP1-1 at a depth of 0.3 mbgs. 

Groundwater: Petroleum Hydrocarbons (PHCs, PAHs) 
2017 
 Laboratory results less than guidelines for PHCs. 
 Sample from 17A17MW2 was not tested for PAHs. 
2018 
 Laboratory results less than guidelines for PHCs. 
 Sample from 17A17MW2 was not tested for PAHs or VOCs. 
Groundwater: Metals/Routine Parameters 
2017 
 Dissolved iron concentration at 17A17MW2 greater than guidelines. 

Fluoride and sulphate concentration at 17A17MW2 greater than guidelines but less than background 
concentrations. 

2018 
 Fluoride and sulphate concentration at 17A17MW2 greater than guidelines, sulfate also exceeded background 

concentrations. 
Groundwater: Other PCOCs 
 N/A 
Sediment: Petroleum Hydrocarbons  
 N/A 
Sediment: Metals 
 N/A 
Sediment: Other PCOCs  
 N/A 
Surface Water: Petroleum Hydrocarbons  
 N/A 
Surface Water: Metals/Nutrients  
 N/A 
Surface Water: Other PCOCs  
 N/A 
Grainsize Analysis 
 Soil sample 17A17TP4-3 at a depth of 1.1 mbgs classified as coarse-grained (68% >75 µm).  
 Soil sample 17A17TP6-3 at a depth of 1.5 mbgs classified as coarse-grained (77% >75 µm). 
 Soil sample 17A18TP9-3 at a depth of 1.0 mbgs classified as coarse-grained (79% >75 µm). 
 Soil sample 18A18TP10-2 at a depth of 0.5 mbgs classified as coarse-grained (84% >75 µm). 
 Soil sample 18A18TP12-3 at a depth of 1.0 mbgs classified as coarse-grained (84% >75 µm). 
 Soil sample 18A18TP13-3 at a depth of 1.0 mbgs classified as coarse-grained (78% >75 µm). 
 Soil sample 18A17TP15-1 at a depth of 0.1 mbgs classified as coarse-grained (91% >75 µm). 
 Soil sample 18A17TP17-2 at a depth of 0.5 mbgs classified as fine-grained (20% >75 µm). 
 Soil sample 18A17TP19-2 at a depth of 0.5 mbgs classified as coarse-grained (91% >75 µm). 
 Soil sample 18A17TP21-2 at a depth of 0.3 mbgs classified as coarse-grained (65% >75 µm).  
Environmental Concerns  
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AEC 17:  Compressor Building/Backfill Plant 

Location in AEC Potential 
Source(s) 

Identified 
Contaminated Media 

Parameters Assessed and Contaminant(s) of 
Concern (COCs; bold & underline) 

Entire Area 

Compressor 
building 
operations and 
fuel storage 

Soil; groundwater 

Soil: Metals, petroleum hydrocarbons (PHCs), 
glycols, polycyclic aromatic hydrocarbons 
(PAHs), volatile organic compounds (VOCs) 
Groundwater: Routine Parameters, Dissolved 
Metals, PHCs, PAHs. 

Discussion (Significance of Results) 
Soils: 
 There appears to be two separate intervals of PHC impacts: 

− A PHC affected area that surrounds Compressor Building and extends from just below surface to bedrock; and  
− Shallow impacts compromised of one to two discrete intervals of stained soil approximately 5 cm thick between 

surface and a depth of approximately 1.5 mbgs. These shallow impacts appear to extend northwest to APEC 27.  
 Bedrock depth varies due to site construction (i.e., blasting during original mine construction) and subsequent 

grading.  
 The AEC is bounded to southwest and southeast by mountain-face and as a result, assessment locations cannot be 

extended further southeast or southwest from known contaminant area with standard methods (i.e., drilling or test 
pitting).  

 The AEC is bounded to northwest by main portal entrance (AEC 27) that was also assessed and had PHC impacted 
soil that extended to depth of bedrock (See AEC 27 summary for more information).  

 For Management Limit exceedances, in general, the PHC impacts in soil were horizontally delineated except to the 
southwest of the Compressor Building where soils are limited by the mountain-face.  The estimated depth of PHC 
impacts greater than the management limits used to calculate the contaminated soil volume is 1.0 mbgs. 

 Glycols and VOCs were not detected and are no longer considered PCOCs in soil at this AEC. 
 Based on current assessment results, maximum estimated average depth of PHC and PAH impacts used to 

calculate contaminated soil volumes in shallow affected area is 1.0 mbgs, and maximum estimated depth of PHC 
and PAH impacts used to calculate contaminated soil volumes in deep affected area is 2.0 m. 

 Various metals exceeded CCME CEQGs but most were below preliminary background concentrations. 
 Copper and selenium concentrations in most samples exceeded CCME CEQGs, and preliminary background 

concentration for selenium.  
Groundwater: 
2017 
 Saturated overburden was not encountered at AEC 17. Groundwater monitoring well 17A17MW2 was completed in 

bedrock. 
 Groundwater contained a sheen and hydrocarbon odour that became stronger as more water was pumped. 
 PAHs were inadvertently omitted from testing. Due to presence of PHC at concentrations marginally below guidelines 

at 17A17MW2, PAHs remain a PCOC. 
 The only metal to exceed guideline was dissolved iron. Few groundwater samples at site contained iron greater than 

guidelines.   
2017 
 Sheen observed in 2017 was not observed in 2018.  

Attachments 
Figure A17-1 – Soil and Sediment Results 
Figure A17-2 – Groundwater and Surface Water Results 
Table A17-1 – Soil Analytical Results  
Table A17-2 – Groundwater Analytical Results 
Borehole, Monitoring Well, Hand Auger and Test pit Logs 
Photographs 
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Table A17-1:  Soil Analytical Results

AEC

Location BH1 BH2 BH3 BH4 HA1 HA2 TP1 TP3 TP6 TP7 TP8-2 TP8-3 TP9-2

Sample Depth 1.0  m 1.25 m 1.8 m 0.9 m 0.5 m 0.3 m 0.3 m 0.25 m 1.4 m 0.15 m 0.25 m 1.1 m 0.5 m 1.5 m 1.5 m 1.2 m 0.5 m 1.0 m 0.5 m

Field ID 17A17BH1-2 17A17BH2-2 17A17BH3-1 17A17BH4-1 17A17HA1-2 17A17HA2-1 17A17TP1-1 17A17TP2-2 17A17TP2-4 17A17TP3-1 17A17TP4-1 17A17TP4-3 17A17TP5-1 17A17TP5-2 17A17TP6-3 17A17TP7-2 18A17TP8-2 18A17TP8-3 18A17TP9-2

Sample Date 17-Sep-2017 17-Sep-2017 17-Sep-2017 28-Sep-2017 13-Sep-2017 13-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 10-Sep-2017 10-Sep-2017 28-Jun-2018 28-Jun-2018 28-Jun-2018

Laboratory Report Number 8742779 8742781 8742802 8783877 8737200 8737206 8722084 8722089 8722094 8722095 8722074 8722079 8722082 8722083 8722068 8722073 18Y357306 18Y357306 18Y357306

Laboratory Sample ID 17Y263066 17Y263066 17Y263066 17Y267774 17Y262351 17Y262351 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 9372366 9372367 9372369

Physical Parameters

pH pH Units 6-8 - - 8.0 7.66 7.31  - 7.49 7.53 5.52 6.9 7.5 7.07 7.61 7.56 6.91 7.11 7.46 7.88 - - -

Moisture % - - - 6.03 6.55 8.68 7.13 15.1 14.6 18.0 13.1 8.3 6.6 8.6 17.7 8.2 15.8 8.8 7.4 6.1 5.7 7.0

Metals

Antimony mg/kg 20 - - 0.1 0.5 0.2  - 0.6 0.4 0.3 0.4 2.4 0.9 0.3 0.6 0.3 0.3 0.5 0.3 - - -

Arsenic mg/kg 12 64 - 3.1 16.2 5.1  - 12.8 22.7 5.6 12.2 13.7 11.7 34.1 7.9 7.1 11.8 6.3 5.6 - - -

Barium mg/kg 500 946 - 74.4 115 112  - 170 102 52.1 68.7 398 107 80.0 558 62.3 117 292 120 - - -

Beryllium mg/kg 4 - - 0.4 1.8 1.4  - 1.9 1.7 1.6 1.5 0.9 1.6 1.9 0.8 1.8 1.6 1.2 0.4 - - -

Cadmium mg/kg 1.4 2.8 - 0.15 1.65 0.58  - 4.71 1.32 1.29 2.16 2.11 3.34 0.98 0.83 1.27 1.31 1.04 0.65 - - -

Chromium mg/kg 64 - - 4 17 22  - 29 23 11 17 18 20 31.0 21 23 19 19 8 - - -

Cobalt mg/kg 40 - - 2.7 48.6 13.5  - 23.6 21.8 26.9 27.5 18.3 25.9 27.9 13.8 24.6 18.5 13.3 6 - - -

Copper mg/kg 63 - - 10 1720 455  - 869 716 1210 982 365 843 780 103 941 959 461 126 - - -

Lead mg/kg 70 - - 2.8 16.2 7.2  - 17.2 14.9 8.9 16.2 18.5 24.3 15.8 13.3 16 13 10.9 6.2 - - -

Mercury mg/kg 6.6 - - 0.03 0.23 0.44  - 2.61 1.36 0.75 0.26 0.03 1.14 0.21 0.4 <0.01 0.18 0.09 0.14 - - -

Molybdenum mg/kg 5 10 - 0.5 2.8 1.4  - 3.1 1.8 1.7 3.1 4.6 15.8 3.8 1.6 3.2 2.3 1.7 1.4 - - -

Nickel mg/kg 45 72 - 6.2 16 15.7  - 28 23.9 11.2 16.5 39.2 19.2 25.1 27.2 17.6 18.7 18 9.2 - - -

Selenium mg/kg 1 1.7 - 0.9 4.2 1.5  - 2.3 2.3 5.3 3.7 2.3 3.1 2.4 1.1 3 2 2.4 1.1 - - -

Silver mg/kg 20 - - <0.5 1.1 <0.5  - 0.7 0.5 0.8 0.7 <0.5 0.7 0.6 <0.5 0.7 0.6 <0.5 <0.5 - - -

Thallium mg/kg 1 - - <0.1 0.8 0.3  - 0.5 0.4 0.3 0.6 0.4 0.6 0.6 0.2 0.6 0.4 0.2 0.2 - - -

Tin mg/kg 5 - - 0.3 5.4 2.8  - 4.2 4 4.4 4.6 2.0 7.2 6.1 1.5 5.7 4.5 2.1 1.2 - - -

Uranium mg/kg 23 - - 1.4 2.8 1.7  - 2.8 2 1.9 2.8 2.1 2.3 3.2 1.5 2.1 2.2 1.4 1.4 - - -

Vanadium mg/kg 130 160 - 5 37 26  - 34 27 16 25 56 28 38 30 28 26 19 13 - - -

Zinc mg/kg 200 462 - 53 200 91  - 516 179 182 229 259 429 152 97 204 192 120 67 - - -

Particle Size

>75 µm % - - -  -  -  -  -  -  -  -  -  -  -  - 68  -  - 77  -  -  -  - 

Grain Size N/A - - - - - - - - - - - - - - Coarse - - Coarse -  -  -  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 - - -

Toluene mg/kg 0.1 - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 - - -

Ethylbenzene mg/kg 0.082 - - 0.65 <0.01 0.07 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.38 <0.01 - - -

Xylenes (m & p) mg/kg - - -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Xylene (m) mg/kg - - - 2.12 <0.02 0.09 - 0.1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 1.12 <0.02 - - -

Xylene (o) mg/kg - - - 0.07 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.05 <0.02 - - -

Xylenes Total mg/kg 0.1 - - 2.19 <0.05 0.09 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 1.17 <0.05 - - -

F1 (C6-C10) mg/kg 30 - - 181 <10 44 <10 <10 <10 <10 <10 <10 <10 <10 80 <10 <10 124 <10 - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 178 <10 44 <10 <10 <10 <10 <10 <10 <10 <10 80 <10 <10 122 <10 - - -

F2 (C10-C
16) mg/kg 150 - 1000 9310 <20 1400 37 <20 <20 <20 <20 25 174 60 4200 506 35 15,700 318 <20 <20 <20

F3 (C16-C34) mg/kg 300 - 2500 3550 182 924 3390 559 913 825 753 661 14,600 986 1830 1660 272 11,400 1560 72 162 384
F4 (C34-C50) mg/kg 2800 - 10,000 361 58 100 963 369 826 238 262 157 6170 219 39 313 59 2020 403 28 40 124

Glycols

Diethylene glycol mg/kg - - - <10 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - -

Ethylene glycol mg/kg 960 - - <10 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - -

Propylene glycol mg/kg - - - <10 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - -

Tetraethylene Glycol mg/kg - - - <10 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - -

Triethylene Glycol mg/kg - - - <10 <10 <10  - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline

Parameter
Management 

Limits5

Background 

Concentration4
CCME1,2 and 

NWT CSR3Unit

TP2 TP4 TP5

AEC 17
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 APPENDIX A – AEC 17 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A17-1:  Soil Analytical Results

AEC

Location BH1 BH2 BH3 BH4 HA1 HA2 TP1 TP3 TP6 TP7 TP8-2 TP8-3 TP9-2

Sample Depth 1.0  m 1.25 m 1.8 m 0.9 m 0.5 m 0.3 m 0.3 m 0.25 m 1.4 m 0.15 m 0.25 m 1.1 m 0.5 m 1.5 m 1.5 m 1.2 m 0.5 m 1.0 m 0.5 m

Field ID 17A17BH1-2 17A17BH2-2 17A17BH3-1 17A17BH4-1 17A17HA1-2 17A17HA2-1 17A17TP1-1 17A17TP2-2 17A17TP2-4 17A17TP3-1 17A17TP4-1 17A17TP4-3 17A17TP5-1 17A17TP5-2 17A17TP6-3 17A17TP7-2 18A17TP8-2 18A17TP8-3 18A17TP9-2

Sample Date 17-Sep-2017 17-Sep-2017 17-Sep-2017 28-Sep-2017 13-Sep-2017 13-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 11-Sep-2017 10-Sep-2017 10-Sep-2017 28-Jun-2018 28-Jun-2018 28-Jun-2018

Laboratory Report Number 8742779 8742781 8742802 8783877 8737200 8737206 8722084 8722089 8722094 8722095 8722074 8722079 8722082 8722083 8722068 8722073 18Y357306 18Y357306 18Y357306

Laboratory Sample ID 17Y263066 17Y263066 17Y263066 17Y267774 17Y262351 17Y262351 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 17Y260731 9372366 9372367 9372369

Parameter
Management 

Limits5

Background 

Concentration4
CCME1,2 and 

NWT CSR3Unit

TP2 TP4 TP5

AEC 17

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - - <0.1 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05  -  -  - 

IACR (CCME) mg/kg 1 - - <1 <0.6 <0.6  - <0.6 <0.6 <0.6 <0.6 <0.6 <6 <0.6 <0.6 <0.6 <0.6 <6 <0.6  -  -  - 

Acenaphthene mg/kg - - - <0.01 <0.005 <0.05  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.5 <0.005  -  -  - 

Acenaphthylene mg/kg - - - <0.01 <0.005 <0.05  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.5 <0.005  -  -  - 

Anthracene mg/kg 2.5 - - <0.008 <0.004 <0.04  - <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.04 <0.004 <0.004 <0.4 <0.004  -  -  - 

Benz(a)anthracene mg/kg 0.1 - - <0.06 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.3 <0.03 <0.03 <0.03 <0.03 <0.3 <0.03  -  -  - 

Benzo(a) pyrene mg/kg 0.1 - - <0.06 <0.03 <0.03  - <0.03 <0.03 <0.03 <0.03 <0.03 <0.3 <0.03 <0.03 <0.03 <0.03 <0.3 <0.03  -  -  - 

Benzo(b)fluoranthene mg/kg 0.1 - - <0.1 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05  -  -  - 

Benzo(b+j)fluoranthene mg/kg - - - <0.05 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05  -  -  - 

Benzo(g,h,i)perylene mg/kg - - - <0.1 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05  -  -  - 

Benzo(j)fluoranthene mg/kg - - - <0.1 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05  -  -  - 

Benzo(k)fluoranthene mg/kg 0.1 - - <0.1 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05  -  -  - 

Chrysene mg/kg - - - <0.1 <0.05 <0.05  - <0.05 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05 <0.05 <0.05 <0.05 <0.5 <0.05  -  -  - 

Dibenz(a,h)anthracene mg/kg 0.1 - - <0.01 <0.005 <0.005  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005  -  -  - 

Fluoranthene mg/kg 50 - - 0.1 <0.01 <0.01  - 0.02 <0.01 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.1 <0.01  -  -  - 

Fluorene mg/kg - - - 1.62 <0.02 0.2  - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 2 <0.02  -  -  - 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - - <0.04 <0.02 <0.02  - 0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02  -  -  - 

1-Methylnaphthalene mg/kg - - - 5.67 <0.005 0.2  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 10 <0.005  -  -  - 

2-Methylnaphthalene mg/kg - - - <0.01 <0.005 <0.05  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 7.9 <0.005  -  -  - 

Naphthalene mg/kg 0.013 - - 0.81 <0.005 <0.05  - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.05 <0.005 <0.005 2.6 <0.005  -  -  - 

Phenanthrene mg/kg 0.046 - - 2.04 <0.02 0.3  - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.2 <0.02 <0.02 2 <0.02  -  -  - 

Pyrene mg/kg 0.1 - - 0.28 <0.01 0.01  - 0.02 <0.01 <0.01 <0.01 <0.01 <0.1 <0.01 0.04 <0.01 <0.01 0.2 0.01  -  -  - 

Quinoline mg/kg 0.1 - - - - - - - - - - - - - - - - - -  -  -  - 

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - <0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Bromodichloromethane mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Bromoform mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Bromomethane mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

2-Butanone mg/kg - - - <0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Carbon tetrachloride mg/kg 0.1 - - <0.02 <0.02 <0.02  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Chlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Chloroethane mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Chloroform mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Chloromethane mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Dibromochloromethane mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,2-Dibromoethane mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,2-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,3-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,4-Dichlorobenzene mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,1-Dichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,2-Dichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,1-Dichloroethene mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,2-Dichloropropane mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,3-Dichloropropene [cis] mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,3-Dichloropropene [trans] mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - <0.1 <0.1 <0.1  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Methylene Chloride mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

4-Methyl-2-pentanone mg/kg - - - <0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Styrene mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,1,1,2-Tetrachloroethane mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Tetrachloroethene mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,1,1-Trichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

1,1,2-Trichloroethane mg/kg 0.1 - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Trichloroethene mg/kg 0.1 - - <0.01 <0.01 <0.01  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Trichlorofluoromethane mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Vinyl chloride mg/kg - - - <0.05 <0.05 <0.05  -  -  -  -  -  -  -  -  -  -  -  -  - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline

2 of 6



 APPENDIX A – AEC 17 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A17-1:  Soil Analytical Results

AEC

Location TP9-3 TP9-3 TP10-1 TP10-2 TP10-3 TP11-2 TP11-2 TP11-3 TP12-1 TP12-3 TP13-1 TP13-3 TP14-2 TP14-3 TP15-1 TP15-3 TP16-1 TP16-3

Sample Depth 1.0 m 1.0 m 0.1 m 0.5 m 1.0 m 0.5 m 0.5 m 1.0 m 0.1 m 1.0 m 0.1 m 1.0 m 0.5 m 0.9 m 0.1 m 0.7 m 0.1 m 0.7 m

Field ID 18A17TP9-3 18A17BTP9-3 18A17TP10-1 18A17TP10-2 18A17TP10-3 18A17TP11-2 18A17BTP11-2 18A17TP11-3 18A17TP12-1 18A17TP12-3 18A17TP13-1 18A17TP13-3 18A17TP14-2 18A17TP14-3 18A17TP15-1 18A17TP15-3 18A17TP16-1 18A17TP16-3

Sample Date 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 29-Jun-2018 29-Jun-2018

Laboratory Report Number 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y358151 18Y358151

Laboratory Sample ID 9372370 9372371 9372372 9372373 9372374 9372376 9372377 9372378 9372379 9372381 9372382 9372384 9372386 9372387 9372388 9372390 9376706 9376710

Physical Parameters

pH pH Units 6-8 - - - - - - - - - - - - - - - - - - - -

Moisture % - - - 9.1 9.4 8.3  - 11.2 5.1 6.1 15.8 11.2 8.5 11.0 18.6 11.1 11.2 5.9 32.2 10.4 14.8

Metals

Antimony mg/kg 20 - - - - - - - - - - - - - - - - - - - -

Arsenic mg/kg 12 64 - - - - - - - - - - - - - - - - - - -

Barium mg/kg 500 946 - - - - - - - - - - - - - - - - - - -

Beryllium mg/kg 4 - - - - - - - - - - - - - - - - - - - -

Cadmium mg/kg 1.4 2.8 - - - - - - - - - - - - - - - - - - -

Chromium mg/kg 64 - - - - - - - - - - - - - - - - - - - -

Cobalt mg/kg 40 - - - - - - - - - - - - - - - - - - - -

Copper mg/kg 63 - - - - - - - - - - - - - - - - - - - -

Lead mg/kg 70 - - - - - - - - - - - - - - - - - - - -

Mercury mg/kg 6.6 - - - - - - - - - - - - - - - - - - - -

Molybdenum mg/kg 5 10 - - - - - - - - - - - - - - - - - - -

Nickel mg/kg 45 72 - - - - - - - - - - - - - - - - - - -

Selenium mg/kg 1 1.7 - - - - - - - - - - - - - - - - - - -

Silver mg/kg 20 - - - - - - - - - - - - - - - - - - - -

Thallium mg/kg 1 - - - - - - - - - - - - - - - - - - - -

Tin mg/kg 5 - - - - - - - - - - - - - - - - - - - -

Uranium mg/kg 23 - - - - - - - - - - - - - - - - - - - -

Vanadium mg/kg 130 160 - - - - - - - - - - - - - - - - - - -

Zinc mg/kg 200 462 - - - - - - - - - - - - - - - - - - -

Particle Size

>75 µm % - - - 79  -  - 84  -  -  -  -  - 84  - 78  -  - 91  -  -  - 

Grain Size N/A - - - Coarse  -  - Coarse  -  -  -  -  - Coarse  - Coarse  -  - Coarse  -  -  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - - - - - - - - - - - - - - - - - - -

Toluene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

Ethylbenzene mg/kg 0.082 - - - - - - - - - - - - - - - - - - - -

Xylenes (m & p) mg/kg - - - - - - - - - - - - - - - - - - - - -

Xylene (m) mg/kg - - - - - - - - - - - - - - - - - - - - -

Xylene (o) mg/kg - - - - - - - - - - - - - - - - - - - - -

Xylenes Total mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

F1 (C6-C10) mg/kg 30 - - - - - - - - - - - - - - - - - - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 - - - - - - - - - - - - - - - - - -

F2 (C10-C
16) mg/kg 150 - 1000 <20 <20 <20  - <20 1140 978 76 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

F3 (C16-C34) mg/kg 300 - 2500 79 73 294  - 154 2290 2100 209 1470 208 296 235 21 30 145 25 102 747
F4 (C34-C50) mg/kg 2800 - 10,000 <20 <20 117  - 81 587 557 35 771 85 118 68 <20 <20 56 <20 58 699

Glycols

Diethylene glycol mg/kg - - - - - - - - - - - - - - - - - - - - -

Ethylene glycol mg/kg 960 - - - - - - - - - - - - - - - - - - - -

Propylene glycol mg/kg - - - - - - - - - - - - - - - - - - - - -

Tetraethylene Glycol mg/kg - - - - - - - - - - - - - - - - - - - - -

Triethylene Glycol mg/kg - - - - - - - - - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline

Parameter Unit
CCME1,2 and 

NWT CSR3

AEC 17

Background 

Concentration4

Management 

Limits5
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 APPENDIX A – AEC 17 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A17-1:  Soil Analytical Results

AEC

Location TP9-3 TP9-3 TP10-1 TP10-2 TP10-3 TP11-2 TP11-2 TP11-3 TP12-1 TP12-3 TP13-1 TP13-3 TP14-2 TP14-3 TP15-1 TP15-3 TP16-1 TP16-3

Sample Depth 1.0 m 1.0 m 0.1 m 0.5 m 1.0 m 0.5 m 0.5 m 1.0 m 0.1 m 1.0 m 0.1 m 1.0 m 0.5 m 0.9 m 0.1 m 0.7 m 0.1 m 0.7 m

Field ID 18A17TP9-3 18A17BTP9-3 18A17TP10-1 18A17TP10-2 18A17TP10-3 18A17TP11-2 18A17BTP11-2 18A17TP11-3 18A17TP12-1 18A17TP12-3 18A17TP13-1 18A17TP13-3 18A17TP14-2 18A17TP14-3 18A17TP15-1 18A17TP15-3 18A17TP16-1 18A17TP16-3

Sample Date 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 28-Jun-2018 29-Jun-2018 29-Jun-2018

Laboratory Report Number 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y357306 18Y358151 18Y358151

Laboratory Sample ID 9372370 9372371 9372372 9372373 9372374 9372376 9372377 9372378 9372379 9372381 9372382 9372384 9372386 9372387 9372388 9372390 9376706 9376710

Parameter Unit
CCME1,2 and 

NWT CSR3

AEC 17

Background 

Concentration4

Management 

Limits5

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - -  -  -  -  -  - <0.05  -  -  -  -  -  -  -  -  -  -  -  - 

IACR (CCME) mg/kg 1 - -  -  -  -  -  - <0.6  -  -  -  -  -  -  -  -  -  -  -  - 

Acenaphthene mg/kg - - -  -  -  -  -  - <0.005  -  -  -  -  -  -  -  -  -  -  -  - 

Acenaphthylene mg/kg - - -  -  -  -  -  - <0.005  -  -  -  -  -  -  -  -  -  -  -  - 

Anthracene mg/kg 2.5 - -  -  -  -  -  - <0.004  -  -  -  -  -  -  -  -  -  -  -  - 

Benz(a)anthracene mg/kg 0.1 - -  -  -  -  -  - <0.03  -  -  -  -  -  -  -  -  -  -  -  - 

Benzo(a) pyrene mg/kg 0.1 - -  -  -  -  -  - <0.03  -  -  -  -  -  -  -  -  -  -  -  - 

Benzo(b)fluoranthene mg/kg 0.1 - -  -  -  -  -  - <0.02  -  -  -  -  -  -  -  -  -  -  -  - 

Benzo(b+j)fluoranthene mg/kg - - -  -  -  -  -  - <0.05  -  -  -  -  -  -  -  -  -  -  -  - 

Benzo(g,h,i)perylene mg/kg - - -  -  -  -  -  - <0.05  -  -  -  -  -  -  -  -  -  -  -  - 

Benzo(j)fluoranthene mg/kg - - -  -  -  -  -  - <0.02  -  -  -  -  -  -  -  -  -  -  -  - 

Benzo(k)fluoranthene mg/kg 0.1 - -  -  -  -  -  - <0.02  -  -  -  -  -  -  -  -  -  -  -  - 

Chrysene mg/kg - - -  -  -  -  -  - <0.05  -  -  -  -  -  -  -  -  -  -  -  - 

Dibenz(a,h)anthracene mg/kg 0.1 - -  -  -  -  -  - <0.005  -  -  -  -  -  -  -  -  -  -  -  - 

Fluoranthene mg/kg 50 - -  -  -  -  -  - <0.01  -  -  -  -  -  -  -  -  -  -  -  - 

Fluorene mg/kg - - -  -  -  -  -  - 0.09  -  -  -  -  -  -  -  -  -  -  -  - 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - -  -  -  -  -  - <0.02  -  -  -  -  -  -  -  -  -  -  -  - 

1-Methylnaphthalene mg/kg - - -  -  -  -  -  - 0.472  -  -  -  -  -  -  -  -  -  -  -  - 

2-Methylnaphthalene mg/kg - - -  -  -  -  -  - <0.005  -  -  -  -  -  -  -  -  -  -  -  - 

Naphthalene mg/kg 0.013 - -  -  -  -  -  - <0.005  -  -  -  -  -  -  -  -  -  -  -  - 

Phenanthrene mg/kg 0.046 - -  -  -  -  -  - 0.13  -  -  -  -  -  -  -  -  -  -  -  - 

Pyrene mg/kg 0.1 - -  -  -  -  -  - <0.01  -  -  -  -  -  -  -  -  -  -  -  - 

Quinoline mg/kg 0.1 - -  -  -  -  -  - <0.05  -  -  -  -  -  -  -  -  -  -  -  - 

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - - - - - - - - - - - - - - - - - - -

Bromodichloromethane mg/kg - - - - - - - - - - - - - - - - - - - - -

Bromoform mg/kg - - - - - - - - - - - - - - - - - - - - -

Bromomethane mg/kg - - - - - - - - - - - - - - - - - - - - -

2-Butanone mg/kg - - - - - - - - - - - - - - - - - - - - -

Carbon tetrachloride mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

Chlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

Chloroethane mg/kg - - - - - - - - - - - - - - - - - - - - -

Chloroform mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

Chloromethane mg/kg - - - - - - - - - - - - - - - - - - - - -

Dibromochloromethane mg/kg - - - - - - - - - - - - - - - - - - - - -

1,2-Dibromoethane mg/kg - - - - - - - - - - - - - - - - - - - - -

1,2-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,3-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,4-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,1-Dichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,1-Dichloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,2-Dichloropropane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,3-Dichloropropene [cis] mg/kg - - - - - - - - - - - - - - - - - - - - -

1,3-Dichloropropene [trans] mg/kg - - - - - - - - - - - - - - - - - - - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - - - - - - - - - - - - - - - - - - -

Methylene Chloride mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

4-Methyl-2-pentanone mg/kg - - - - - - - - - - - - - - - - - - - - -

Styrene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,1,1,2-Tetrachloroethane mg/kg - - - - - - - - - - - - - - - - - - - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

Tetrachloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - - - - - - - - - - - - - - - - - - -

1,1,1-Trichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

1,1,2-Trichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

Trichloroethene mg/kg 0.1 - - - - - - - - - - - - - - - - - - - -

Trichlorofluoromethane mg/kg - - - - - - - - - - - - - - - - - - - - -

Vinyl chloride mg/kg - - - - - - - - - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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 APPENDIX A – AEC 17 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A17-1:  Soil Analytical Results

AEC

Location TP17-2 TP17-2 TP17-3 TP18-2 TP18-3 TP19-2 TP19-3 TP20-2 TP20-3 TP21-2 TP22-2 TP22-3 TP23-2 TP23-3

Sample Depth 0.5 m 0.5 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m 0.3 m 0.5 m 1.0 m 0.5 m 1.0 m

Field ID 18A17TP17-2 18A17BTP17-2 18A17TP17-3 18A17TP18-2 18A17TP18-3 18A17TP19-2 18A17TP19-3 18A17TP20-2 18A17TP20-3 18A17TP21-2 18A17TP22-2 18A17TP22-3 18A17TP23-2 18A17TP23-3

Sample Date 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 9376712 9376713 9376714 9376716 9376717 9376719 9376720 9376722 9376723 9376725 9376727 9376728 9376730 9376731

Physical Parameters

pH pH Units 6-8 - - - - - - - - - - - - - - - -

Moisture % - - - 22.3 23.5 9.9 12.9 12.2 7.5 8.5 9.6 8.8 19.9 12.3 17.3 10.6 10.1

Metals

Antimony mg/kg 20 - - - - - - - - - - - - - - - -

Arsenic mg/kg 12 64 - - - - - - - - - - - - - - -

Barium mg/kg 500 946 - - - - - - - - - - - - - - -

Beryllium mg/kg 4 - - - - - - - - - - - - - - - -

Cadmium mg/kg 1.4 2.8 - - - - - - - - - - - - - - -

Chromium mg/kg 64 - - - - - - - - - - - - - - - -

Cobalt mg/kg 40 - - - - - - - - - - - - - - - -

Copper mg/kg 63 - - - - - - - - - - - - - - - -

Lead mg/kg 70 - - - - - - - - - - - - - - - -

Mercury mg/kg 6.6 - - - - - - - - - - - - - - - -

Molybdenum mg/kg 5 10 - - - - - - - - - - - - - - -

Nickel mg/kg 45 72 - - - - - - - - - - - - - - -

Selenium mg/kg 1 1.7 - - - - - - - - - - - - - - -

Silver mg/kg 20 - - - - - - - - - - - - - - - -

Thallium mg/kg 1 - - - - - - - - - - - - - - - -

Tin mg/kg 5 - - - - - - - - - - - - - - - -

Uranium mg/kg 23 - - - - - - - - - - - - - - - -

Vanadium mg/kg 130 160 - - - - - - - - - - - - - - -

Zinc mg/kg 200 462 - - - - - - - - - - - - - - -

Particle Size

>75 µm % - - - 20  -  -  -  - 91  -  -  - 65  -  -  -  - 

Grain Size N/A - - - Fine  -  -  -  - Coarse  -  -  - Coarse  -  -  -  - 

Petroleum Hydrocarbons

Benzene mg/kg 0.03 - - - - - - - - - - - - - - - -

Toluene mg/kg 0.1 - - - - - - - - - - - - - - - -

Ethylbenzene mg/kg 0.082 - - - - - - - - - - - - - - - -

Xylenes (m & p) mg/kg - - - - - - - - - - - - - - - - -

Xylene (m) mg/kg - - - - - - - - - - - - - - - - -

Xylene (o) mg/kg - - - - - - - - - - - - - - - - -

Xylenes Total mg/kg 0.1 - - - - - - - - - - - - - - - -

F1 (C6-C10) mg/kg 30 - - - - - - - - - - - - - - - -

F1 (C6-C10) - BTEX mg/kg 30 - 700 - - - - - - - - - - - - - -

F2 (C10-C
16) mg/kg 150 - 1000 1180 1050 27 774 1620 6190 7000 <20 <20 1050 <20 <20 <20 <20

F3 (C16-C34) mg/kg 300 - 2500 12,200 12,200 949 6810 5030 11,100 13,700 1610 591 17,900 814 1300 858 1340
F4 (C34-C50) mg/kg 2800 - 10,000 13,300 12,900 398 2180 1680 1940 1460 1210 339 9190 276 964 421 613

Glycols

Diethylene glycol mg/kg - - - - - - - - - - - - - - - - -

Ethylene glycol mg/kg 960 - - - - - - - - - - - - - - - -

Propylene glycol mg/kg - - - - - - - - - - - - - - - - -

Tetraethylene Glycol mg/kg - - - - - - - - - - - - - - - - -

Triethylene Glycol mg/kg - - - - - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline

Parameter Unit
CCME1,2 and 

NWT CSR3

Background 

Concentration4

Management 

Limits5

AEC 17
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Table A17-1:  Soil Analytical Results

AEC

Location TP17-2 TP17-2 TP17-3 TP18-2 TP18-3 TP19-2 TP19-3 TP20-2 TP20-3 TP21-2 TP22-2 TP22-3 TP23-2 TP23-3

Sample Depth 0.5 m 0.5 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m 0.5 m 1.0 m 0.3 m 0.5 m 1.0 m 0.5 m 1.0 m

Field ID 18A17TP17-2 18A17BTP17-2 18A17TP17-3 18A17TP18-2 18A17TP18-3 18A17TP19-2 18A17TP19-3 18A17TP20-2 18A17TP20-3 18A17TP21-2 18A17TP22-2 18A17TP22-3 18A17TP23-2 18A17TP23-3

Sample Date 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018 29-Jun-2018

Laboratory Report Number 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151 18Y358151

Laboratory Sample ID 9376712 9376713 9376714 9376716 9376717 9376719 9376720 9376722 9376723 9376725 9376727 9376728 9376730 9376731

Parameter Unit
CCME1,2 and 

NWT CSR3

Background 

Concentration4

Management 

Limits5

AEC 17

Polycyclic Aromatic Hydrocarbons (PAHs)

B(a)P Total Potency Equivalent mg/kg 0.6 - -  -  -  -  -  - 0.05 <0.05  -  - 0.09  -  -  -  - 

IACR (CCME) mg/kg 1 - -  -  -  -  -  - 0.9 <0.6  -  - 1.3  -  -  -  - 

Acenaphthene mg/kg - - -  -  -  -  -  - <0.01 <0.01  -  - <0.01  -  -  -  - 

Acenaphthylene mg/kg - - -  -  -  -  -  - <0.01 <0.01  -  - <0.01  -  -  -  - 

Anthracene mg/kg 2.5 - -  -  -  -  -  - <0.02 <0.02  -  - <0.02  -  -  -  - 

Benz(a)anthracene mg/kg 0.1 - -  -  -  -  -  - 0.05 0.02  -  - 0.03  -  -  -  - 

Benzo(a) pyrene mg/kg 0.1 - -  -  -  -  -  - <0.05 <0.05  -  - 0.06  -  -  -  - 

Benzo(b)fluoranthene mg/kg 0.1 - -  -  -  -  -  - 0.04 0.02  -  - 0.08  -  -  -  - 

Benzo(b+j)fluoranthene mg/kg - - -  -  -  -  -  - 0.07 0.05  -  - 0.12  -  -  -  - 

Benzo(g,h,i)perylene mg/kg - - -  -  -  -  -  - <0.05 <0.05  -  - 0.05  -  -  -  - 

Benzo(j)fluoranthene mg/kg - - -  -  -  -  -  - 0.03 0.03  -  - 0.04  -  -  -  - 

Benzo(k)fluoranthene mg/kg 0.1 - -  -  -  -  -  - 0.03 <0.02  -  - 0.04  -  -  -  - 

Chrysene mg/kg - - -  -  -  -  -  - 0.05 <0.05  -  - <0.05  -  -  -  - 

Dibenz(a,h)anthracene mg/kg 0.1 - -  -  -  -  -  - <0.02 <0.02  -  - <0.02  -  -  -  - 

Fluoranthene mg/kg 50 - -  -  -  -  -  - 0.20 0.09  -  - <0.05  -  -  -  - 

Fluorene mg/kg - - -  -  -  -  -  - 1.35 2.02  -  - <0.02  -  -  -  - 

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 - -  -  -  -  -  - 0.02 <0.02  -  - 0.05  -  -  -  - 

1-Methylnaphthalene mg/kg - - -  -  -  -  -  - 1.30 <0.01  -  - <0.01  -  -  -  - 

2-Methylnaphthalene mg/kg - - -  -  -  -  -  - <0.01 <0.01  -  - <0.01  -  -  -  - 

Naphthalene mg/kg 0.013 - -  -  -  -  -  - <0.01 <0.01  -  - <0.01  -  -  -  - 

Phenanthrene mg/kg 0.046 - -  -  -  -  -  - 0.63 1.08  -  - <0.02  -  -  -  - 

Pyrene mg/kg 0.1 - -  -  -  -  -  - 0.27 0.21  -  - 0.21  -  -  -  - 

Quinoline mg/kg 0.1 - -  -  -  -  -  - <0.05 <0.05  -  - <0.05  -  -  -  - 

Volatile Organic Compounds (VOCs)

Acetone mg/kg - - - - - - - - - - - - - - - - -

Bromodichloromethane mg/kg - - - - - - - - - - - - - - - - -

Bromoform mg/kg - - - - - - - - - - - - - - - - -

Bromomethane mg/kg - - - - - - - - - - - - - - - - -

2-Butanone mg/kg - - - - - - - - - - - - - - - - -

Carbon tetrachloride mg/kg 0.1 - - - - - - - - - - - - - - - -

Chlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - -

Chloroethane mg/kg - - - - - - - - - - - - - - - - -

Chloroform mg/kg 0.1 - - - - - - - - - - - - - - - -

Chloromethane mg/kg - - - - - - - - - - - - - - - - -

Dibromochloromethane mg/kg - - - - - - - - - - - - - - - - -

1,2-Dibromoethane mg/kg - - - - - - - - - - - - - - - - -

1,2-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - -

1,3-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - -

1,4-Dichlorobenzene mg/kg 0.1 - - - - - - - - - - - - - - - -

1,1-Dichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - -

1,2-Dichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - -

1,1-Dichloroethene mg/kg 0.1 - - - - - - - - - - - - - - - -

1,2-Dichloroethene (cis) mg/kg 0.1 - - - - - - - - - - - - - - - -

1,2-Dichloroethene (trans) mg/kg 0.1 - - - - - - - - - - - - - - - -

1,2-Dichloropropane mg/kg 0.1 - - - - - - - - - - - - - - - -

1,3-Dichloropropene [cis] mg/kg - - - - - - - - - - - - - - - - -

1,3-Dichloropropene [trans] mg/kg - - - - - - - - - - - - - - - - -

Methyl t-Butyl Ether (MTBE) mg/kg - - - - - - - - - - - - - - - - -

Methylene Chloride mg/kg 0.1 - - - - - - - - - - - - - - - -

4-Methyl-2-pentanone mg/kg - - - - - - - - - - - - - - - - -

Styrene mg/kg 0.1 - - - - - - - - - - - - - - - -

1,1,1,2-Tetrachloroethane mg/kg - - - - - - - - - - - - - - - - -

1,1,2,2-Tetrachloroethane mg/kg 0.1 - - - - - - - - - - - - - - - -

Tetrachloroethene mg/kg 0.1 - - - - - - - - - - - - - - - -

1,2,4-Trichlorobenzene mg/kg 0.05 - - - - - - - - - - - - - - - -

1,1,1-Trichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - -

1,1,2-Trichloroethane mg/kg 0.1 - - - - - - - - - - - - - - - -

Trichloroethene mg/kg 0.1 - - - - - - - - - - - - - - - -

Trichlorofluoromethane mg/kg - - - - - - - - - - - - - - - - -

Vinyl chloride mg/kg - - - - - - - - - - - - - - - - -

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008), for coarse textured soils under Agricultural and Residential/Parkland soils
2 Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999), for coarse textured soils under Agricultural and Residential/Parkland soils
3 Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003), for coarse textured soils under Agricultural and Residential/Parkland land use
4 Preliminary Background Concentration
5 Canadian Council of Ministers of the Environment (CCME) (2008). Canada-Wide Standards for Petroleum Hydrocarbons (PHCs) in Soil Technical Supplement, for coarse textured soil under Agricultural land use, management limit pathway only
BOLD - Exceeds most stringent CCME or NWT CSR standard/guideline

Red - Exceeds Preliminary Background Concentration

Shaded - Exceeds Management Limits

Italic  - Laboratory detection limit is greater than one or more referenced guidelines

"-" Not analyzed or no applicable standard/guideline
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Table A17-2:  Groundwater Analtyical Results

AEC

Location

Field ID 17A17MW2 17A17MW2 DUP1

Sample Date 28-Sep-2017 29-Jun-2018 29-Jun-2018

Laboratory Report Number 17Y266476 18Y358442 18Y358442

Laboratory Sample ID 8773163 9378833 9378837

Agricultural Res / Park

Field Parameters

Field Temperature 0C - - - 5.4 2.1  - 

Field pH pH Units 6.5-9 6.5-9 - 8.37 6.93  - 

Field Conductivity µS/cm - - - 584 1335  - 

Routine

pH pH Units 6.5-9 6.5-9 - 7.31 7.28 7.32

Electrical Conductivity (EC) µS/cm - - - 956 1360 1350

Total Dissolved Solids (TDS) mg/L 3000 - - 675 1060 1000

Hardness as CaCO3 mg/L - - - 531 778 780

Alkalinity (total as CaCO3) mg/L - - - 306 321 309

Bromide mg/L - - - <0.05 <0.05 <0.05

Chloride mg/L 100 120 - 1.48 1.17 1.12

Fluoride mg/L 0.12 0.12 0.39 0.31 0.2 0.21

Sulphate mg/L 100 100 182 145 505 481

Nutrients

Ammonia mg/L 0.021-231 2 0.021-231 2 -  - <0.01 <0.01

Nitrate (as NO3-N) mg/L 13 13 - 0.018 0.215 0.239

Nitrite (as NO2-N) mg/L 0.06 0.06 - <0.005 <0.005 <0.005

Nitrogen (Total) mg/L - - -  - 0.36 0.36

Dissolved Metals

Aluminum mg/L 0.005 / 0.1 3 0.005 / 0.1 3 - 0.031 <0.002 <0.002

Antimony mg/L 2 2 - <0.0002 <0.0002 <0.0002

Arsenic mg/L 0.005 0.005 - 0.0016 0.0004 0.0003

Barium mg/L 0.5 0.5 - 0.04 0.0299 0.0297

Beryllium mg/L 0.0053 0.0053 - 0.00003 <0.00001 <0.00001

Boron mg/L 0.5 1.5 - 0.066 0.03 0.033

Cadmium mg/L 0.00012 0.00012 0.000047 <0.00001 <0.00001 <0.00001

Calcium mg/L - - - 165 235 236

Chromium mg/L 0.0089 0.0089 - <0.0005 <0.0005 <0.0005

Cobalt mg/L 0.05 - - 0.00123 0.00006 0.00011

Copper mg/L 0.002 0.002 - 0.0007 0.0007 0.0006

Iron mg/L 0.3 0.3 - 1.82 0.035 0.038

Lead mg/L 0.001-0.002 4 0.001-0.002 4 - <0.00005 <0.00005 <0.00005

Lithium mg/L - - - 0.0413 0.0225 0.0228

Magnesium mg/L - - - 29 46.4 46.2

Manganese mg/L 0.2 - - 1.28 0.02 0.033

Mercury mg/L 0.000016 0.000016 - <0.00001 <0.00001 <0.00001

Molybdenum mg/L 0.073 0.073 - 0.00047 0.00077 0.00072

Nickel mg/L 0.025-0.083 4 0.025-0.083 4 - 0.0011 0.0006 0.0006

Potassium mg/L - - - 2.92 3.2 3.29

Selenium mg/L 0.001 0.001 - <0.0005 <0.0005 <0.0005

Silver mg/L 0.00025 0.00025 - <0.00002 <0.00002 <0.00002

Sodium mg/L - - - 8.34 7.23 7.35

Strontium mg/L - - -  - 0.495 0.47

Thallium mg/L 0.0008 0.0008 - 0.00001 <0.00001 0.00001

Tin mg/L - - -  - <0.00005 <0.00005

Titanium mg/L 0.1 0.1 - 0.0025 0.0019 0.0018

Tungsten mg/L - - -  - 0.00076 0.00082

Uranium mg/L 0.01 0.015 - 0.00233 0.00361 0.00407

Vanadium mg/L 0.1 - <0.0005 <0.0005 <0.0005

Zinc mg/L 0.01 0.01 - <0.002 <0.002 <0.002

Hydrocarbons

Benzene mg/L 0.088 0.14 - <0.0005 <0.0005 <0.0005

Toluene mg/L 0.083 0.083 - <0.0005 <0.0005 <0.0005

Ethylbenzene mg/L 3.2 11 - <0.0005 <0.0005 <0.0005

Xylene (m) mg/L - - - <0.0005 <0.0005 <0.0005

Xylene (o) mg/L - - - <0.0005 <0.0005 <0.0005

Xylenes Total mg/L 3.9 3.9 - <0.001 <0.001 <0.001

F1 (C6-C10) mg/L - - - <0.1 <0.1 <0.1

F1 (C6-C10) - BTEX mg/L 0.81 0.81 - <0.1 <0.1 <0.1

F2 (C10-C16) mg/L 1.3 1.3 - 1.23 <0.1 <0.1

F3 (C16-C34) mg/L - - - 2.82 0.25 0.1

F4 (C34-C50) mg/L - - - 0.47 <0.1 <0.1

Notes:

2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

17A17MW2

AEC 17

1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and coarse textured soil 
under Agricultural and Residential/Parkland land use

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations
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1-1
1-2

SAND (FILL) - trace to some silt, trace gravel, dry, brown, fine to medium sand, fine
gravel, hydrocarbon odour

   - grey, stronger hydrocarbon odour
   - silty, damp, black and grey, fine sand, strong hydrocarbon odour
BOULDERS/RIP RAP - white
SAND - some gravel, some silt, black, fine sand, medium gravel, hydrocarbon odour
BEDROCK

END OF BOREHOLE   (2.40 metres)
   Note:  Backfilled at completion
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Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1191.245 m
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2-1

2-2

2-3

2-4

GRAVEL (FILL) - sandy, some cobbles, dry, brown and grey, medium to coarse gravel

SAND (FILL) - some gravel, trace silt, damp, grey, fine to coarse sand, fine to medium
gravel

   - fine to coarse cobbles
   - trace to some silt
GRAVEL AND COBBLES (FILL) - some sand, trace silt, brown and grey

SILT - some sand, trace gravel, damp to moist, brown, fine sand, fine gravel

   - some gravel, occasional cobbles, fine to coarse gravel

BEDROCK

END OF BOREHOLE   (7.62 metres)
   water - 4.48 metres on September 28, 2017
   Monitoring well installed to 7.47 metres
      Slotted interval - 4.42 to 7.47 metres
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UTM: 539889.521 E; 6871042.223 N; Z 9
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3-1

SAND (FILL) - some gravel, trace silt, damp, brown, fine to coarse sand

   - some silt, black, heavy hydrocarbon staining

BLAST ROCK (FILL)

GRAVEL (FILL) - some sand, wet, medium to coarse gravel, hydrocarbon odour

BEDROCK

END OF BOREHOLE   (2.70 metres)
   Note:  Backfilled at completion
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4-1

SAND (FILL) - gravelly, some silt, damp, grey, fine to medium sand

   - silty, some gravel

   - trace cobbles
GRAVEL (FILL) - some boulders, some cobbles

BOULDERS (FILL) - waste rock

BEDROCK - grey

END OF BOREHOLE   (5.33 metres)
   Note:  Backfilled at completion
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1-1

1-2

1-3

GRAVEL (FILL) - sandy, some cobbles, some silt, trace boulders, damp, dense, red
staining

   - very red

   - some boulders, brown, wood debris for 200 mm

COBBLES (FILL) - some boulders, trace to some sand, damp, dense, grey

END OF TESTPIT   (2.0 metres)
   Note:  Stopped due to refusal
      Backfilled at completion
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Drilling Rig Type: Rubber Tire backhoe

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1190.628 m

UTM: 539880.538 E; 6871055.623 N; Z 9
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2-1

2-2

2-3

2-4

SAND (FILL) - silty, some gravel, trace to some clay, damp to moist, soft, greyish
brown, (100 mm thick)

GRAVEL (FILL) - sandy, some silt, trace clay, trace cobbles, damp, dense, reddish
grey

   - some cobbles

   - grey black staining

COBBLES (FILL) - some gravel, some sand, trace boulders, damp, dense, reddish
grey

   - wood debris, wire, grey black staining

   - some boulders
END OF TESTPIT   (1.7 metres)
   Note:  Backfilled at completion
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Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Rubber Tire backhoe

Logged By: NH
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Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1190.585 m

UTM: 539886.679 E; 6871046.159 N; Z 9
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3-1

3-2

3-3

SAND (FILL) - silty, some gravel, trace to some clay, soft, low plastic clay, grey, (150
mm thick)

GRAVEL (FILL) - sandy, some silt, trace cobbles, trace clay, damp, red
   - black material, hydrocarbon like odour
   - some cobbles, trace boulders, brown

END OF TESTPIT   (1.0 metre)
   Note:  Backfilled at completion
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Tungsten, Northwest Territories

Contractor: NATC

Drilling Rig Type: Rubber Tire backhoe

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1190.406 m

UTM: 539893.913 E; 6871036.611 N; Z 9
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4-1

4-2

4-3

4-4

GRAVEL (FILL) - some sand, trace silt, trace clay, damp, loose, grey, (50 mm thick)
SAND (FILL) - silty, some gravel, trace to some clay, damp to moist, soft, low plastic

clay, grey brown, (50 mm thick)
GRAVEL (FILL) - sandy, some silt, some cobbles, trace clay, damp, dense, brownish

grey, trace oxides
   - 100 mm thick grey layer, slight hydrocarbon odour
   - wood debris

   - silty
   - black, strong hydrocarbon odour

    - free water
END OF TESTPIT   (1.6 metres)
   Note:  Hole filling with water
      Backfilled at completion
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Ground Elev: 1190.816 m
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5-1

5-2

SILT AND SAND (FILL) - some gravel, trace to some clay, trace to some cobbles,
damp to moist, soft, brown, (100 mm thick)

COBBLES (FILL) - some sand, some gravel, damp, brown, trace oxides

   - grey and black staining, more oxides

   - some boulders, trace sand

   - free water
END OF TESTPIT   (1.5 metres)
   Note:  Stopped due to groundwater infiltration
      Backfilled at completion
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Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1190.79 m

UTM: 539884.209 E; 6871032.764 N; Z 9
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6-1

6-2

6-3

SAND (FILL) - gravelly, some silt, moist, dense, grey, (300 mm thick)
   - reddish brown

SAND AND GRAVEL (FILL) - some silt, damp, hard, black, wood debris, nails, plastic,
strong hydrocarbon staining and odour, (200 mm thick)

SAND (FILL) - some silt, damp, black, wood debris, strong hydrocarbon odour
   - grey black

   - silty, gravel and cobbles, trace boulders, free water
END OF TESTPIT   (1.5 metres)
   Note:  Stopped due to refusal on bedrock or boulders
      Backfilled at completion
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7-1

7-2

SAND (FILL) - gravelly, some silt, moist, dense, grey, (250 mm thick)

ASPHALT - (50 mm thick)
GRAVEL (FILL) - some sand, moist, dense, brown, red staining
SAND AND GRAVEL (FILL) - some silt, damp, dense, black grey, strong hydrocarbon

odour
   - green grey for 100 mm

BEDROCK - no visible staining, no discernible odour
END OF TESTPIT   (1.2 metres)
   Note:  Stopped due to refusal
      Backfilled at completion
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Ground Elev: 1191.188 m

UTM: 539846.497 E; 6871036.99 N; Z 9
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1-1

1-2

GRAVEL (FILL) - sandy, some silt, trace clay, trace cobbles, damp, loose, brown
   - grey staining, moderate hydrocarbon odour
   - trace organics, brown, rubber/plastic debris, hydrocarbon odour

   - some cobbles, no discernible hydrocarbon odour
END OF HAND AUGER   (0.5 metres)
   Note:  Backfilled at completion
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2-1

GRAVEL (FILL) - sandy, some silt, trace cobbles, damp, firm, reddish brown

   - some cobbles

END OF HAND AUGER   (0.3 metres)
   Note:  Stopped due to refusal
      Backfilled at completion
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3-1

SILT (FILL) - sandy, some gravel, trace clay, damp, brown, (100 mm thick)
GRAVEL (FILL) - sandy, some silt, some cobbles, damp, black, staining, strong

hydrocarbon odour

END OF HAND AUGER   (0.3 metres)
   Note:  Stopped due to refusal
      Backfilled at completion
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8-1

8-2

8-3

GRAVEL (FILL) - sandy, well graded, moist, brown, fine to coarse angular gravel

   - cobbly

END OF TESTPIT   (1.00 metre)
   Location:  East side of roadway, 4 m northeast of 17A17BH4
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018

E
xc

av
at

ed

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
DescriptionM

et
ho

d

North American
Tungsten Corp.

Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories
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Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1187.328 m
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9-1

9-2

9-3

GRAVEL (FILL) - cobbly, some sand, well graded, moist, rusty brown, fine to coarse angular
gravel, subangular cobbles to 200 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  East side of roadway, 10 m southeast of 17A17BH4
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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10-1

10-2

10-3

GRAVEL (FILL) - some sand, well graded, moist, light brown, medium angular gravel, (100
mm thick)

GRAVEL (FILL) - sandy, cobbly, some boulders, well graded, moist, light brown, fine to
coarse angular gravel, cobbles to 300 mm diameter, boulders to 700 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  7 m southwest of 17A17TP3, east side of exit road
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Ground Elev: 1190.346 m
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11-1

11-2

11-3

GRAVEL (FILL) - some sand, well graded, moist, light brown, medium angular gravel, (100
mm thick)

GRAVEL - sandy, cobbly, moist, light brown, fine to coarse angular gravel, subangular
cobbles to 200 mm diameter

   - hydrocarbon odour

   - grey

   - dark brown

END OF TESTPIT   (1.00 metre)
   Location:  1 m north of fuel tank, 4 m northwest of 2008 soil sample APEC 17-9
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Cantung, Northwest Territories
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Project No: ENW.WENW03039-03

Ground Elev: 1190.856 m

UTM: 539870.281 E; 6871054.795 N; Z 9
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12-1

12-2

12-3

GRAVEL AND SAND - some cobbles, well graded, moist, light brown, fine to coarse angular
gravel, subrounded cobbles to 250 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  Southwest of well 17A17MW2, northwest of 17A17TP3
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor: NATC

Drilling Rig Type: Backhoe

Logged By: BB

Reviewed By: SS

Project No: ENW.WENW03039-03

Ground Elev: 1190.58 m

UTM: 539892.166 E; 6871039.734 N; Z 9
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13-1

13-2

13-3

SAND AND GRAVEL (FILL) - cobbly, well graded, moist, light brown, fine to coarse sand,
fine to coarse angular gravel, cobbles to 300 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  9 m east of 2008 soil sample APEC17-2 (management limit exceedance), 1 m

from seepage on west side of exit road
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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14-1

14-2

14-3

GRAVEL (FILL) - cobbles, bouldery, some sand, well graded, moist, light brown, fine to
coarse angular gravel, subangular cobbles to 300 mm diameter, subrounded boulders to
700 mm diameter

   - very wet

END OF TESTPIT   (1.00 metre)
   Location:  5 m southeast of 2008 soil sample APEC17-4, against the rock bank
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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15-1

15-2

15-3

GRAVEL (FILL) - some sand, well graded, moist, grey, medium angular gravel, (150 mm
thick)

SAND (TAILINGS) - uniformly graded, moist to wet, orange brown, fine sand

   - very wet

END OF TESTPIT   (0.70 metres)
   Location:  Northwest corner of building, 5 m from 2008 soil sample APEC17-7
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Start Date: 2018 June 28
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Page 1 of 1
ENVIRONMENTAL ENW-WENW03039-03-JUNELOGS.GPJ EBA.GDT 19-1-8

    Vapour readings (ppmv)    
100 200 300 400

Notes and
Comments



16-1

16-2

16-3

SAND (FILL) - some cobbles, well graded, moist, light brown, fine to coarse sand, angular
cobbles to 150 mm diameter

END OF TESTPIT   (0.75 metre)
   Location:  2 m south of shed, under utilidor, 2 m from rock face
   Note:  Stopped due to refusal on bedrock
      Testpit location surveyed by Tetra Tech on August 28, 2018
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Start Date: 2018 June 29
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17-1

17-2

17-3

SAND AND GRAVEL (FILL) - trace cobbles, well graded, moist, brown to grey, fine to coarse
sand and gravel, angular gravel, subrounded cobbles to 150 mm diameter

   - hydrocarbon odour to 0.7 metres

END OF TESTPIT   (1.00 metre)
   Location:  1 m from mine seepage, 6 m to building southwest corner
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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18-1

18-2

18-3

SAND AND GRAVEL (FILL) - trace cobbles, well graded, moist, brown to grey, fine to coarse
sand, fine to coarse angular gravel

   - hydrocarbon odour

END OF TESTPIT   (1.00 metre)
   Location:  5 m southwest of 17A17BH1, 1 m from mine seepage exiting adit
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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19-1

19-2

19-3

GRAVEL (FILL) - some sand, well graded, moist, grey, medium angular gravel, (200 mm
thick)

SAND - some gravel, some cobbles, moist, dark brown, fine to coarse sand, subangular
cobbles to 300 mm diameter

   - strong hydrocarbon odour

END OF TESTPIT   (1.00 metre)
   Location:  Southeast corner of compressor building, 4 m from old tank farm, 2 m from

seepage exiting adit, 7 m from rock cliff
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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20-1

20-2

20-3

SAND (FILL) - some gravel, some cobbles, well graded, moist, brown, fine to coarse sand,
angular cobbles to 250 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  Along berm, 9 m northeast of 18A17TP11
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Testpit No: 18A17TP20

Completion Depth: 1 m
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21-1

21-2

SILT - some sand, stratification, wet, soft, low plastic, light brown, (150 mm thick)

SAND (FILL) - some gravel, well graded, moist, dark brown, fine to coarse sand, hydrocarbon
odour

END OF TESTPIT   (0.35 metres)
   Location:  2 m from cliff face on south side of utilidor, between and south of 18A18TP19

and 18A18TP18
   Note:  Stopped due to refusal on large rock/bedrock
      Testpit location surveyed by Tetra Tech on August 28, 2018
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Start Date: 2018 June 29
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22-1

22-2

22-3

GRAVEL (FILL) - some sand, well graded, moist, grey, medium angular gravel

   - bouldery, some cobbles, brown, fine to coarse angular gravel, angular cobbles to 300 mm
diameter, angular boulders to 700 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  South side of road, 6 m east of 17A17TP3
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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23-1

23-2

23-3

GRAVEL (FILL) - some sand, well graded, moist, grey, medium angular gravel, (150 mm
thick)

SAND (FILL)-  gravelly, some cobbles, well graded, moist, brown, fine to coarse sand,
subrounded cobbles to 300 mm diameter

END OF TESTPIT   (1.00 metre)
   Location:  In ditch on south corner of exit road, ~10 m south of 17A17BH4
   Note:  Testpit location surveyed by Tetra Tech on August 28, 2018
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Photo 1: Panorama of Compressor Building and Backfill Plant as seen left of portal. 
(September 5, 2017) 
 

 
Photo 2: Facing southeast behind Compressor Building and Backfill Plant.  

(September 5, 2017) 
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Photo 4: Arrow indicates location of Compressor Building and Backfill Plant. Photo provided by 
NATC (August 13, 2013) 
 

Photo 3: Facing south behind Compressor Building and Backfill Plant; Mine Portal drainage. 
(September 3, 2017) 
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AEC 18 Site Summary.docx 

AEC 18:  Mill Building 
Area Description 
Location  East and downslope of primary crusher and tank farm; southwest of Powerhouse 
Topography  Generally flat with slight slope to southeast towards drainage ditch  
Surface Drainage Southeast 

Background  

The mill historically processed ore from mining operations which commenced in 1962. A fire 
destroyed the mill in 1966 and a new mill was constructed in 1967. The mill produced both 
tungsten and copper concentrate. Mill operations discontinued in 2015. The southeast portion of 
Mill Building has two loading bays previously used to ship and receive chemicals used in milling 
processes.  

Historical Assessment Information 

Previous Phase II 
Environmental Site 
Assessment Results 
(EBA, 2008) 

Number of test pits 0 

Number of surface soil samples collected 3 

Number of soil samples analyzed for metals 3 

Number of soil samples with metal impacts 3 

Number of soil samples analyzed for petroleum hydrocarbons 3 

Number of soil samples with petroleum hydrocarbons impacts 3 

Comments: Surface soil samples were collected from drainage ditches that convey mine discharge water and runoff from 
mill site. Samples had exceedances of both PHC and metals.  

2017 Environmental Site Assessment Details 
Environmental Site Assessment Scope 
Utility Locate SOP followed? Yes 
EM 31 Geophysics Complete? No 
Number of test pits advanced 3 
Number of boreholes advanced 0 
Number of hand auger locations advanced 2 
Number of soil samples submitted for laboratory chemical analysis 6  
Number of boreholes completed as groundwater monitoring wells 0 
Number of historical groundwater monitoring wells 0 
Number of groundwater samples collected N/A 

Number of sediment and surface water samples collected 2 sediment and 
2 surface water 

Geophysics Findings 
N/A 

Soil Investigation and Conditions  
Maximum Depth of 
Investigation Approximately 1.7 mbg (September 20, 2017) 

General Stratigraphy 

Description Depth from (mbg) Depth to (mbg) Observations 

Silt, sand, gravel, and 
cobbles 0 1.2 

Fill soil. Buried organics observed in 
17A18TP1. PHC odour observed in 
17A18TP2. Potential mine tailings observed in 
17A18TP3. 

Sand - gravelly 1.2 1.7  Native soil  
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AEC 18:  Mill Building 
Combustible Vapour Concentrations (CVC) 
Ranged from 0.8 ppm in soil sample 17A18TP3-1 to 197 ppm in soil sample 17A18TP2-2. 
Groundwater Conditions 
Depth to Groundwater Inferred to be approximately 5 m below grade based on groundwater elevation contours. 
Free Product 
Thickness (if present) N/A 

2017 Environmental Site Assessment Results Summary 
 Figure A18-1 shows hand auger, test pit and sediment sampling locations. 
 Figure A18-2 provides groundwater elevation contours and surface water quality sampling locations and results. 
 Figure A18-3 provides ARD results.  
 Table A18-1 summarizes soil chemical results relative to guidelines.  
 Table A18-2 summarizes sediment chemical results relative to guidelines.  
 Table A18-3 summarizes surface water chemical results relative to guidelines. 
General Site Observations 
 Two loading bays were observed on southeast portion of Mill Building.  
 No obvious signs of environmental impacts were observed around loading bays; however, bulk chemical storage was 

observed inside mill building on concrete floor slab, and PHC odour was observed at test pit 17A18TP2 at depth of 
approximately 0.7 mbg.  

 Water from underground mine (conveyor gallery) is pumped to drainage ditch located south of mill. Seepage from 
underground workings to the east of the conveyor gallery also discharges to the ditch upstream of weir. The mine 
discharge water is then directed into the Polishing Pond and from there into the Flat River. 

Soil: Petroleum Hydrocarbons (PHCs, PAHs) 
 Laboratory chemical results less than detection limits and guidelines with exception of: 

− Sample 17A1TP2-2 at depth of 0.8 mbg contained PHCs greater than referenced guidelines. 
− The detection limits for PAHs in sample 17A18TP2-2 was greater than guidelines due to elevated PHCs. 

Soil: Metals 
 Various exceedances of CCME CEQGs including arsenic, barium, cadmium, copper, molybdenum, selenium, and zinc. 
 The following samples also exceeded proposed background concentrations: 

− 17A18HA1 at 0.20 mbg: barium, cadmium, molybdenum, and selenium. 
− 17A18TP3 at 0.80 mbg: selenium. 

Soil: Other PCOCs (Glycols, PCBs, VOCs) 
 Laboratory chemical results less than detection limits and guidelines with exception of:  

− The detection limits for PCBs in sample 17A18TP2-2 was greater than guidelines due to matrix interference from 
elevated PHCs. 

Soil: Routine (pH) 
 Laboratory results within guidelines. 
Groundwater: Petroleum Hydrocarbons 
N/A 
Groundwater: Metals/Routine Parameters 
N/A 
Groundwater: Other PCOCs 
N/A 
Sediment: Petroleum Hydrocarbons (PHCs, PAHs) 
 Laboratory chemical results for both sediment sampling locations greater than guidelines for one or more PHC 

parameter. 
Sediment: Metals 
 Samples exceeded CCME ISQG for: arsenic, cadmium, copper, mercury, and zinc (17A18SS2 only). 
 Sample 17A18SS1 contained copper greater than the preliminary background concentration. 
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AEC 18:  Mill Building 
 Sample 17A18SS2 contained cadmium, copper, and zinc concentrations greater than preliminary background 

concentrations.  
Sediment: Other PCOCs (PCBs) 
 Laboratory chemical results less than detection limits and guidelines with exception of:  

− The detection limits for PCBs in sample 17A18SS1 was greater than guidelines due to matrix interference from 
PHCs. 

Surface Water: (PHCs and PAHs) 
 Laboratory chemical results for PHCs less than detection limits and guidelines. 
 Laboratory chemical results for PAHs less than detection limits and guidelines. 
Surface Water: Metals/Nutrients 
 Laboratory chemical results less than guidelines with exception of: 

− Sample 17A18SW2 contained TSS greater than Flat River WQO. 
− Samples 17A18SW1 and 17A18SW2 contained fluoride greater than referenced guideline. 
− Sample 17A18SW1 contained copper greater than referenced guideline and Flat River WQO. 
− Samples 17A18SW1 and 17A18SW2 contained iron greater than referenced guidelines, but concentration at 

17A18SS1 was below Flat River WQO. 
− Sample 17A18SW2 contained zinc greater than referenced guideline. 

 Elevated total metals in 17A18SW2 are likely related to TSS in sample. 
 The sulphate concentration at 17A18SW2 was elevated; but guideline requires site specific concentration because 

hardness was higher than range provided in referenced guideline. 
Surface Water: Other PCOCs (Glycols, PCBs) 
 Laboratory chemical results for glycols and PCBs less than detection limits and guidelines. 
Grainsize Analysis 
 Soil sample 17A18TP1-1 at depth of 0.25 mbg indicated coarse grained soil type (79% >75 µm). 

Environmental Concerns  

Location in AEC Potential 
Source(s) 

 Identified 
Contaminated Media 

Parameters Assessed and Contaminant(s) of 
Concern (COCs; bold & underline) 

Loading bays at 
southeast portion of 
Mill Building & Mine 
discharge. 

Chemical 
releases during 
storage and 
releases during 
shipping and 
receiving. Mine 
discharge. 

Soil; Surface water; 
Sediment 

Soil: Metals, petroleum hydrocarbons (PHCs), 
glycols, polycyclic aromatic hydrocarbons (PAHs), 
volatile organic compounds (VOCs) 
Surface Water: cyanide, nutrients, routine (TSS, 
fluoride), total metals, PHCs, glycols, PAHs, PCBs. 
Sediment: metals, PHCs, PAHs, glycols, PCBs  

Discussion (Significance of Results) 
Soils: 
 Additional assessment locations could not be advanced northeast or northwest of PHC affected area at 17A18TP 2 due 

to Mill Building. As result, potential extents of impacts beneath Mill Buildings are unknown. Further, PHC impacts have 
not been vertically delineated.  

 The PHC concentrations measured are in same order of magnitude as associated guidelines.  
 PHC impacts have been horizontally delineated to southeast which suggest limited footprint.  
 Glycols, PCBs (excluding 17A18TP2-2), and VOCs impacts were not measured and are no longer considered 

contaminants of concern for soils. 
 Based on PCBs results from other samples submitted for analysis (i.e. less than detection limit and less than guideline), 

elevated detection limit for PCBs in sample 17A18TP2-2 is not considered a concern.  
 Based on current assessment results, maximum estimated thickness of PHC impacts used to calculate contaminated 

soil volumes in affected area is 1.5 m. 
 Various metals exceedances of CCME CEQGs but mostly below preliminary background concentrations. 
 Highest metals concentrations in 17A18HA1 and 17A18TP3 at 0.80 mbg (identified as tailings). 
 Lowest metals concentrations in 17A18TP3 at 1.7 mbg (likely native soils).  
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AEC 18:  Mill Building 
Surface Water: 
 PHCs, PAHs, glycols and PCBs were undetected in surface water samples and are no longer considered contaminants 

of concern. 
 There is no CCME WQG for sulphate. The Hardness (as CaCO3) of 17A18SW2 is beyond range where corresponding 

sulphate guideline is published in EQGASW and site specific sulphate guideline is required based on site water.  
 Metals concentrations marginally exceeded guidelines in both surface water samples. Sample 17A18SW2 located 

farther away from mill and mine discharge location generally contained higher concentrations of most metals 
parameters. 

 Water quality from mine discharge also discussed under AEC UG. 
Sediment: 
 The sediment samples collected from the ditch conveying mine discharge water contained one or more of PHC and 

PAH parameters greater than guidelines. The impacts may be associated with mine discharge, or underground 
workings as water from underground workings is pumped from Mill Building to drainage ditch located south of Mill where 
sediment samples were collected from. 

 PCBs (excluding 17A18SS1) impacts were not measured and are not considered concern. 
 Based on PCBs results from other samples submitted for analysis (i.e. less than detection limit and less than guideline), 

elevated detection limit for PCBs in sample 17A18SS1 is not considered concern.  
 Metals concentrations were generally higher in downstream sample 17A18SS2 relative to 17A18SS1 collected 

upstream of Mill Building. However, copper was significantly higher in upstream sample. 

Attachments 
Figure A18-1 – Soil and Sediment Results 
Figure A18-2 – Groundwater and Surface Water Results 
Figure A18-3 – Mill Building Acid Rock Drainage Results 
Table A18-1 – Soil Analytical Results  
Table A18-2 – Sediment Analytical Results  
Table A18-3 – Surface Water Analytical Results 
Hand Auger and Test pit Logs 
Photographs 
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Table A18-1:  Soil Analytical Results

17A18HA1 17A18HA2 17A18TP1 17A18TP2

17A18HA1-1 17A18HA2-1 17A18TP1-1 17A18TP2-2 17A18TP3-2 17A18TP3-3

0.2 m 0.15 m 0.25 m 0.8 m 0.8 m 1.7 m

2017-10-05 2017-10-05 2017-09-19 2017-09-19 2017-09-20 2017-09-20

Cyanide

Cyanide (SAD) mg/kg NG NG  -  -  - <0.5  -  - 

Cyanide (WAD) mg/kg 0.9 NG  -  -  - <0.5  -  - 

Routine / Salinity

pH pH Units 6-8 NG 7.08 7.35 7.48 7.78 7.1 7.69

Moisture % NG NG 11.3 5.99 6.82 5.24 11.4 11.4

Metals

Antimony mg/kg 20 NG 3.3 0.5 0.8 0.7 1 0.7

Arsenic mg/kg 12 64 15.7 3.6 21.1 22.2 17.2 17.1

Barium mg/kg 500 946 1110 275 456 350 156 252

Beryllium mg/kg 4 NG 0.9 1 0.8 0.5 1 0.4

Cadmium mg/kg 1.4 2.8 2.89 1.3 0.89 2.72 1.84 0.71

Chromium mg/kg 64 NG 19 10 20 15 12 13

Cobalt mg/kg 40 NG 17 9.3 14.5 11.6 28.8 8.5

Copper mg/kg 63 NG 1290 446 196 191 1240 41

Lead mg/kg 70 NG 23.1 11.1 12.2 21.4 11 9.6

Mercury mg/kg 6.6 NG 0.82 1.31 0.23 0.03 0.28 0.04

Molybdenum mg/kg 5 10 27.8 3 1.8 1.3 1.6 0.9

Nickel mg/kg 45 72 44.6 8.8 26.7 23.1 21.8 21.1

Selenium mg/kg 1 1.7 2.2 1.2 1.2 0.9 4.6 0.7

Silver mg/kg 20 NG 0.7 <0.5 <0.5 <0.5 0.8 <0.5

Thallium mg/kg 1 NG 0.4 0.5 0.2 0.2 0.3 0.2

Tin mg/kg 5 NG 3.9 2.6 1 0.9 2.4 0.5

Uranium mg/kg 23 NG 3.2 2.9 1.3 1.1 1.5 0.8

Vanadium mg/kg 130 160 74 24 30 18 26 26

Zinc mg/kg 200 462 370 185 126 93 182 82

Particle Size

>75 µm % NG NG  -  - 79  -  -  - 

Grain Size N/A NG NG Coarse

Petroleum Hydrocarbons

Benzene mg/kg 0.03 NG <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Toluene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ethylbenzene mg/kg 0.082 NG <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Xylenes (m & p) mg/kg NG NG  -  -  -  -  -  - 

Xylene (m) mg/kg NG NG <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Xylene (o) mg/kg NG NG <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Xylenes Total mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Volatile Hydrocarbons (VH6-10) mg/kg NG NG  -  -  -  -  -  - 

F1 (C6-C10) mg/kg 30 NG <10 <10 <10 22 <10 <10

VPH C6-C10 mg/kg NG NG  -  -  -  -  -  - 

F1 (C6-C10 / BTEX CORRECTED) mg/kg 30 NG <10 <10 <10 22 <10 <10

F2 (C10-C16) mg/kg 150 NG <20 <20 <20 607 <20 <20

F3 (C16-C34) mg/kg 300 NG 68 146 75 532 31 <20

F4: (C34-C50) mg/kg 2800 NG 36 74 37 278 <20 <20

VPHs mg/kg NG NG  -  -  -  -  -  - 

Glycols

Diethylene glycol mg/kg NG NG  -  - <10 <10 <10 <10

Ethylene glycol mg/kg 960 NG  -  - <10 <10 <10 <10

Propylene glycol mg/kg NG NG  -  - <10 <10 <10 <10

Tetraethylene Glycol mg/kg NG NG  -  - <10 <10 <10 <10

Triethylene Glycol mg/kg NG NG  -  - <10 <10 <10 <10

Polycyclic Aromatic Hydrocarbons (PAHs)

IACR (CCME) mg/kg 1 NG <0.6 <0.6 <0.6 <0.6 <0.6 <0.6

B(a)P Total Potency Equivalent mg/kg 0.6 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2-methylnaphthalene mg/kg NG NG <0.005 <0.005 <0.005 <0.05 <0.005 <0.005

Acenaphthene mg/kg NG NG <0.005 <0.005 <0.005 <0.05 <0.005 <0.005

Acenaphthylene mg/kg NG NG <0.005 <0.005 <0.005 <0.05 <0.005 <0.005

Anthracene mg/kg 2.5 NG <0.004 <0.004 <0.004 <0.04 <0.004 <0.004

Benz(a)anthracene mg/kg 0.1 NG <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Benzo(a) pyrene mg/kg 0.1 NG <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Benzo(b)fluoranthene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(b+j)fluoranthene mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(e)pyrene mg/kg NG NG  -  -  -  -  -  - 

Benzo(g,h,i)perylene mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(k)fluoranthene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chrysene mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Dibenz(a,h)anthracene mg/kg 0.1 NG <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Fluoranthene mg/kg 50 NG <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Fluorene mg/kg NG NG <0.02 <0.02 <0.02 <0.2 <0.02 <0.02

Indeno(1,2,3-c,d)pyrene mg/kg 0.1 NG <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Naphthalene mg/kg 0.013 NG <0.005 <0.005 <0.005 <0.05 <0.005 <0.005

Phenanthrene mg/kg 0.046 NG <0.02 <0.02 <0.02 <0.2 <0.02 <0.02

Pyrene mg/kg 0.1 NG <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo(j)fluoranthene ug/g NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Polychlorinated Biphenyls (PCBs)

Aroclor 1242 mg/kg NG NG  -  - <0.05 <5  -  - 

Aroclor 1254 mg/kg NG NG  -  - <0.05 <5  -  - 

Aroclor 1260 mg/kg NG NG  -  - <0.05 <5  -  - 

Aroclor 1262 mg/kg NG NG  -  -  -  -  -  - 

PCBs (Sum of total) mg/kg 0.5 NG  -  - <0.05 <5  -  - 

Volatile Organic Compounds (VOCs)

Carbon % NG NG  -  -  -  -  -  - 

1-Methylnaphthalene mg/kg NG NG <0.005 <0.005 <0.005 0.77 <0.005 <0.005

Acetone mg/kg NG NG <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Bromodichloromethane mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Bromoform mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Bromomethane mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2-Butanone mg/kg NG NG <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Carbon tetrachloride mg/kg 0.1 NG <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Chlorobenzene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloroethane mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloroform mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloromethane mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Dibromochloromethane mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dibromoethane mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichlorobenzene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,3-Dichlorobenzene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,4-Dichlorobenzene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1-Dichloroethane mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichloroethane mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1-Dichloroethene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichloroethene (cis) mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichloroethene (trans) mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-Dichloropropane mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,3-Dichloropropene [cis] mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,3-Dichloropropene [trans] mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Methyl t-Butyl Ether (MTBE) mg/kg NG NG <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Methylene Chloride mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

4-Methyl-2-pentanone mg/kg NG NG <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Styrene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,1,2-Tetrachloroethane mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,2,2-Tetrachloroethane mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Tetrachloroethene mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2,4-Trichlorobenzene mg/kg 0.05 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,1-Trichloroethane mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,2-Trichloroethane mg/kg 0.1 NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Trichloroethene mg/kg 0.1 NG <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Trichlorofluoromethane mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Vinyl chloride mg/kg NG NG <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

8807795 8807799 8751615 8751633 8751719 8751721

17V270680 17V270680 17Y263896 17Y263896 17Y263896 17Y263896

Notes:
1 - Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008)

3 - Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003)
4 - Preliminary Background Concentration
Italic - Laboratory detection limit is greater one or more referenced guidelines

NG - No guideline

Shaded - Exceeds most stringent CCME CEQG or CWS PHC land-use guideline value

Bold  - Exceeds most stringent NWT CSR land-use guideline value

Bold and Shaded - Exceeds most stringent CCME CEQC or CWS PHC land-use guideline value, and exceeds most stringent NWT CSR land-use guideline value

Red - Exceeds Preliminary Background Concentration

N/A - Not applicable

Blank - Not analyzed

2 - Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human 
Health (CCME 1999)
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Table A18-2 - Sediment Analytical Results

17A18SS1 17A18SS2

Cyanide

Cyanide (SAD) mg/kg NG NG NG NG - <0.5 <0.5

Cyanide (WAD) mg/kg NG NG NG NG - <0.5 <0.5

Routine / Salinity

pH pH Units NG NG NG NG - 6.91 7.4

Moisture % NG NG NG NG - 10 14.5

Nutrients

Nitrogen (Total) % NG NG NG NG -  -  - 

Metals

Antimony mg/kg NG NG NG NG - 0.5 1.3

Arsenic mg/kg NG NG 5.9 17 56.7 10.4 15.3

Barium mg/kg NG NG NG NG - 53 386

Beryllium mg/kg NG NG NG NG - 1.3 1.4

Cadmium mg/kg NG NG 0.6 3.5 1.04 0.61 2.77

Chromium mg/kg NG NG 37.3 90 - 11 23

Cobalt mg/kg NG NG NG NG - 26.7 19.7

Copper mg/kg NG NG 35.7 197 39.8 2460 944

Lead mg/kg NG NG 35 91.3 - 5 14.9

Mercury mg/kg NG NG 0.17 0.486 - 1.15 3.42

Molybdenum mg/kg NG NG NG NG - 2.7 5.7

Nickel mg/kg NG NG NG NG - 11.5 25.9

Phosphorus mg/kg NG NG NG NG -  -  - 

Selenium mg/kg NG NG NG NG - 5.9 3.1

Silver mg/kg NG NG NG NG - 0.9 0.7

Thallium mg/kg NG NG NG NG - 0.2 0.4

Tin mg/kg NG NG NG NG - 2.5 3.4

Uranium mg/kg NG NG NG NG - 3.6 2.9

Vanadium mg/kg NG NG NG NG - 16 40

Zinc mg/kg NG NG 123 315 202 115 342

Particle Size

>75 µm % NG NG NG NG -  -  - 

Grain Size N/A NG NG NG NG -  -  - 

Hydrocarbons

Benzene mg/kg NG NG NG NG - <0.005 <0.005

Toluene mg/kg NG NG NG NG - <0.05 <0.05

Ethylbenzene mg/kg NG NG NG NG - <0.01 <0.01

Xylene (m) mg/kg NG NG NG NG - <0.02 <0.02

Xylene (o) mg/kg NG NG NG NG - <0.02 <0.02

Xylenes Total mg/kg NG NG NG NG - <0.05 <0.05

F1 (C6-C10) mg/kg NG NG NG NG - <10 <10

F1 (C6-C10 / BTEX CORRECTED) mg/kg 30 130 NG NG - <10 <10

F2 (C10-C16) mg/kg 150 150 NG NG - <20 <20

F3 (C16-C34) mg/kg 300 1300 NG NG - 23 857

F4: (C34-C50) mg/kg 2800 5600 NG NG - <20 549

Glycols

Diethylene glycol mg/kg NG NG NG NG -  -  - 

Ethylene glycol mg/kg NG NG NG NG -  -  - 

Propylene glycol mg/kg NG NG NG NG -  -  - 

Tetraethylene Glycol mg/kg NG NG NG NG -  -  - 

Triethylene Glycol mg/kg NG NG NG NG -  -  - 

Polycyclic Aromatic Hydrocarbons (PAHs)

IACR (CCME) mg/kg NG NG NG NG - <0.6 <0.6

B(a)P Total Potency Equivalent mg/kg NG NG NG NG - <0.05 <0.05

1-Methylnaphthalene mg/kg NG NG NG NG - <0.005 <0.005

2-methylnaphthalene mg/kg NG NG 0.0202 0.201 - <0.005 <0.005

Acenaphthene mg/kg NG NG 0.00671 0.0889 - <0.005 <0.005

Acenaphthylene mg/kg NG NG 0.00587 0.128 - <0.005 <0.005

Anthracene mg/kg NG NG 0.0469 0.245 - 0.008 <0.004

Benz(a)anthracene mg/kg NG NG 0.0317 0.385 - <0.03 <0.03

Benzo(a) pyrene mg/kg NG NG 0.0319 0.782 - <0.03 <0.03

Benzo(b)fluoranthene mg/kg NG NG NG NG - <0.05 <0.05

Benzo(b+j)fluoranthene mg/kg NG NG NG NG - <0.05 <0.05

Benzo(g,h,i)perylene mg/kg NG NG NG NG - <0.05 <0.05

Benzo(k)fluoranthene mg/kg NG NG NG NG - <0.05 <0.05

Chrysene mg/kg NG NG 0.0571 0.862 - <0.05 <0.05

Dibenz(a,h)anthracene mg/kg NG NG 0.00622 0.135 - <0.005 <0.005

Fluoranthene mg/kg NG NG 0.111 2.355 - 0.07 <0.01

Fluorene mg/kg NG NG 0.0212 0.144 - <0.02 <0.02

Indeno(1,2,3-c,d)pyrene mg/kg NG NG NG NG - <0.02 <0.02

Naphthalene mg/kg NG NG 0.0346 0.391 - <0.005 <0.005

Phenanthrene mg/kg NG NG 0.0419 0.515 - 0.05 <0.02

Pyrene mg/kg NG NG 0.053 0.875 - 0.05 0.01

Benzo(j)fluoranthene ug/g NG NG NG NG - <0.05 <0.05

Polychlorinated Biphenyls (PCBs)

Aroclor 1242 mg/kg NG NG NG NG - <5 <0.05

Aroclor 1254 mg/kg NG NG 0.06 0.34 - <5 <0.05

Aroclor 1260 mg/kg NG NG NG NG - <5 <0.05

PCBs (Sum of total) mg/kg NG NG NG NG - <5 <0.05

8783443 8783447

17Y267721 17Y267721

Notes:
1  - Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008)

3 - Canadian Council of Ministers of the Environment (CCME) Sediment Quality Guidelines for the Protection of Aquatic Life - Probable Effect Level (PEL) for Freshwater (CCME 1999)
Italic - Laboratory detection limit is greater than Tier 1 guideline

NG - No guideline

Bold and Underline - Exceeds CCME ISQG

Bold and Shaded - Exceeds CCME PEL and ISQG

Bold  - Exceeds CCME Canada-Wide Standards for Petroleum Hydrocarbon Guideline

Red  - Exceeds proposed preliminary background concentration for Flat River sediment

N/A - Not applicable

"-" Not analyzed

Cyanide (SAD) - Strong Acid Dissociable

Cyanide (WAD) - Weak Acid Dissociable

2 - Canadian Council of Ministers of the Environment (CCME) Sediment Quality Guidelines for the Protection of Aquatic Life - Interim Sediment Quality Guidelines (ISQG) for 
Freshwater  (CCME 1999)

Itallic and Underline  - pH value greater than Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil 
Quality Guidelines for the Protection of Environmental and Human Health 

2017-09-24 2017-09-24
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Table A18-3:  Surface Water Anlaytical Results 

17A18SW1 17A18SW2

2017-09-24 2017-09-24

Field Temperature °C - NG NG NG 8.2 10.5

Field pH pH Units - 6.5-9 6.5-9 6.5-9 8.11 7.95

Field Conductivity µS/cm - NG NG NG 1178 1349

Cyanide

Cyanide (SAD) mg/L 0.002 NG NG NG <0.002 <0.002

Cyanide (WAD) mg/L 0.002 NG NG NG  -  - 

Routine / Salinity

pH pH Units 0.01 6.5-9 6.5-9 6.5-9 7.67 7.95

Electrical Conductivity (EC) µS/cm 1 NG NG NG 731 1470

Total Suspended Solids (TSS) mg/L 2 NG NG 6 <2 8

Total Dissolved Solids (TDS) mg/L 5 NG NG NG 540 1180

Hardness as CaCO3 mg/L 0.1 NG NG NG 374 667

Hardness as CaCO3 (Filtered) mg/L 0.1 NG NG NG  -  - 

Alkalinity (total as CaCO3) mg/L 1 NG NG NG 108 127

Bromide mg/L 0.05 NG NG NG <0.05 <0.05

Chloride mg/L 0.05 120 120 NG 0.24 14

Fluoride mg/L 0.02 0.12 NG NG 0.15 3.62

Sulphate mg/L 0.5 NG 309 - 429 7a NG 278 685

Nutrients

Ammonia mg/L 0.01 1.04 1.04 1.27  -  - 

Nitrate (as NO3-N) mg/L 0.005 13 3 3 0.494 0.543

Nitrite (as NO2-N) mg/L 0.005 0.06 0.06 - 0.60 5 0.06 <0.005 0.009

Nitrogen (Total) mg/L 0.05 NG NG NG  -  - 

Total Metals

Aluminum mg/L 0.005 0.1 6 0.1 6 0.3 0.041 0.041

Antimony mg/L 0.0005 NG NG NG <0.0005 <0.0005

Arsenic mg/L 0.0001 0.005 0.005 0.005 0.0003 0.0007

Barium mg/L 0.0005 NG NG NG 0.0077 0.0058

Beryllium mg/L 0.00005 NG NG NG <0.00005 <0.005

Boron - soluble mg/L 0.005 1.5 1.5 1.5 0.013 1.29

Cadmium mg/L 0.00001 0.001 0.00026 - 0.0776 0.00035 0.00002 0.00006

Chromium mg/L 0.0005 NG 0.001 0.001 <0.0005 <0.0005

Cobalt mg/L 0.00005 NG 0.0025 NG <0.00005 0.00057

Copper mg/L 0.0005 0.0028 - 0.004 7 0.020 - 0.062 7 0.0042 0.0056 0.0014

Iron mg/L 0.01 0.3 0.3 1.3 0.4 3.29

Lead mg/L 0.00005 0.0042 - 0.007 7 0.0042 - 0.007 7 0.005 <0.00005 0.00007

Lithium mg/L 0.0005 NG NG NG 0.0306 0.945

Magnesium mg/L 0.05 NG NG NG 21 37.7

Manganese mg/L 0.001 NG NG NG 0.002 0.923

Mercury mg/L 0.00001 0.000026 0.000005 0.000026 <0.00001 <0.00001

Molybdenum mg/L 0.0001 0.073 0.073 0.073 0.0004 0.0029

Nickel mg/L 0.0005 0.1126 - 0.150 7 0.570 - 1.52 7 0.125 <0.0005 0.001

Phosphorus mg/L 0.005 0.004 - 0.010 8 NG NG  -  - 

Potassium mg/L 0.1 NG NG NG 1.35 3.76

Selenium mg/L 0.0005 0.001 0.001 0.001 <0.0005 <0.0005

Silver mg/L 0.00002 0.00025 0.0001 NG <0.00002 <0.00002

Sodium mg/L 0.1 NG NG NG 2.74 80.3

Thallium mg/L 0.00002 0.0008 0.0008 0.0008 <0.00002 0.00003

Titanium mg/L 0.001 NG NG NG 0.002 0.005

Uranium mg/L 0.00001 0.015 0.015 0.015 0.00506 0.0103

Vanadium mg/L 0.001 NG NG NG <0.001 <0.001

Zinc mg/L 0.005 0.03 0.03 0.03 <0.005 0.031

Hydrocarbons

Benzene mg/L 0.0005 0.37 0.04 NG <0.0005 <0.0005

Volatile Hydrocarbons (VH6-10) mg/L 0.1 NG NG NG  -  - 

Toluene mg/L 0.0005 0.002 0.0005 NG <0.0005 <0.0005

Ethylbenzene mg/L 0.0005 0.09 0.09 NG <0.0005 <0.0005

Xylene (m) mg/L 0.0005 NG NG NG <0.0005 <0.0005

Xylene (o) mg/L 0.0005 NG NG NG <0.0005 <0.0005

Xylenes Total mg/L 0.001 NG 0.03 NG <0.001 <0.001

F1 (C6-C10) mg/L 0.1 NG 0.15 NG <0.1 <0.1

TVH: (C6-C10 / BTEX CORRECTED) mg/L 0.1 NG 0.15 NG <0.1 <0.1

F2 (C10-C16) mg/L 0.1 NG 0.11 NG <0.1 <0.1

F3 TEH: (C16-C34) mg/L 0.1 NG NG NG  -  - 

F4: (C34-C50) mg/L 0.1 NG NG NG  -  - 

VPHs mg/L 0.1 NG NG NG  -  - 

Glycols NG NG

Diethylene glycol mg/L 5 NG 150 NG <5 <5

Ethylene glycol mg/L 10 192 192 NG <10 <10

Propylene glycol mg/L 10 500 500 NG <10 <10

Tetraethylene Glycol mg/L 10 NG NG NG <10 <10

Triethylene Glycol mg/L 10 NG 350 NG <10 <10

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene mg/L 0.00002 0.0058 0.0058 NG <0.00002 <0.00002

Acenaphthylene mg/L 0.00002 NG NG NG <0.00002 <0.00002

Acridine mg/L 0.00005 0.0044 0.0044 NG <0.00005 <0.00005

Anthracene mg/L 0.00001 0.000012 0.000012 NG <0.00001 <0.00001

Benz(a)anthracene mg/L 0.00001 0.000018 0.000018 NG <0.00001 <0.00001

Benzo(a) pyrene mg/L 0.00001 0.000015 0.000015 NG <0.00001 <0.00001

Benzo(b)fluoranthene mg/L 0.00001 NG NG NG <0.00001 <0.00001

Benzo(b+j)fluoranthene mg/L 0.00001 NG NG NG <0.00001 <0.00001

Benzo(g,h,i)perylene mg/L 0.00001 NG NG NG <0.00001 <0.00001

Benzo(k)fluoranthene mg/L 0.00001 NG NG NG <0.00001 <0.00001

Chrysene mg/L 0.00001 NG NG NG <0.00001 <0.00001

Dibenz(a,h)anthracene mg/L 0.00001 NG NG NG <0.00001 <0.00001

Fluoranthene mg/L 0.00002 0.00004 0.00004 NG <0.00002 <0.00002

Fluorene mg/L 0.00002 0.003 0.003 NG <0.00002 <0.00002

Indeno(1,2,3-c,d)pyrene mg/L 0.00001 NG NG NG <0.00001 <0.00001

Naphthalene mg/L 0.00005 0.0011 0.001 NG <0.00005 <0.00005

Phenanthrene mg/L 0.00004 0.0004 0.0004 NG <0.00004 <0.00004

Pyrene mg/L 0.00002 0.000025 0.000025 NG <0.00002 <0.00002

Quinoline mg/L 0.0001 0.0034 0.0034 NG <0.0001 <0.0001

Benzo(j)fluoranthene ug/L 0.01 NG NG NG <0.01 <0.01

Parameter Unit RDL
CCME - AW 

(Freshwater) 1

Environmental 
Quality 

Guidelines for 
Alberta Surface 

Waters 2

Flat River Water 
Quality 

Objectives 3

Field Parameters

A18
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Table A18-3:  Surface Water Anlaytical Results 

17A18SW1 17A18SW2

2017-09-24 2017-09-24

Parameter Unit RDL
CCME - AW 

(Freshwater) 1

Environmental 
Quality 

Guidelines for 
Alberta Surface 

Waters 2

Flat River Water 
Quality 

Objectives 3

A18

Polychlorinated Biphenyls (PCBs)

Aroclor 1242 mg/L 0.000009 NG NG NG <0.000009 <0.000009

Aroclor 1254 mg/L 0.000009 NG NG NG <0.000009 <0.000009

Aroclor 1260 mg/L 0.000009 NG NG NG <0.000009 <0.000009

PCBs (Sum of total) mg/L 0.000009 NG NG NG <0.000009 <0.000009

Volatile Organic Compounds (VOCs)

Calcium Carbonate mg/L 0.05 NG NG NG 115 205

8774123 8774131

17Y266560 17Y266560

Notes:
1 Canadian Council of Ministers of the Environment (CCME) Environmental Quality Guidelines (EQG), for the protection of freshwater aquatic life. 

3 Flat River Water Quality Objectives. Mackenzie Valley Land and Water Board, 2017.
4 Guideline is dependant upon the pH value and temperature. The most stringent concentration has been applied.
5 Guideline is dependant upon the chloride concentration.
6 Guideline is dependant upon the pH value.
7 Guideline is based on the Hardness value.
7a Guideline requires a site specific concentration based on Hardness concentration that exceeds the range provided in the guideline.
8 Guideline shown is based on the typical range of total phosphorous concentrations of a oligatrophic water body.
RDL - Reported Detection Limit

NG - No guideline

mg/L - milligrams per litre. 

BOLD Black and Shaded - Concentration exceeds the CCME EWQ for the protection of freshwater aquatic life.

BOLD Black, Underline, and Shaded - Concentration exceeds the Flat River Water Quality Objectives

Italic  - Detection limit greater than minimum referenced guideline value

Blank - Not analyzed

2 Environmental Quality Guidelines for Alberta Surface Waters, July 2014 for the protection of freshwater aquatic life - Guidelines only apply in the absence of CCME 
EQG. 

BOLD Red and Shaded - Concentration exceeds the Environmental Quality Guidelines for Alberta Surface Waters for the protection of freshwater aquatic life in the 
absence of CCME EQG. 

Sample ID

Lab Report Number
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1-1

GRAVEL (FILL) - trace sand, damp, grey, fine gravel, (70 mm thick)
SAND (FILL) - some silt, moist, brown
END OF HAND AUGER   (0.2 metres)
   Note:  Backfilled at completion
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Completion Depth: 0.2 m

Start Date: 2017 September 19

Completion Date: 2017 September 19

Page 1 of 1

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor:

Drilling Rig Type:

Logged By: MG

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

UTM: 540243 E; 6870871 N; Z 9
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2-1
SAND (FILL) - silty, trace gravel, moist, dark brown
   - brown
END OF HAND AUGER   (0.15 metres)
   Note:  Backfilled at completion

H
an

d 
au

ge
r

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
Description

ENVIRONMENTAL ENW-WENW03039-02.GPJ EBA.GDT 18/2/9
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Completion Depth: 0.15 m

Start Date: 2017 September 19

Completion Date: 2017 September 19

Page 1 of 1

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor:

Drilling Rig Type:

Logged By: MG

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

UTM: 540245 E; 6870877 N; Z 9
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1-1

1-2

1-3

SAND (FILL) - silty, some gravel, damp, firm, grey, (200 mm thick)
   - reddish brown
   - brown
COBBLES (FILL) - sandy, some gravel, trace silt, damp, dense, brown, wire debris,

angular cobbles, (150 mm thick)
GRAVEL (FILL) - sandy, some cobbles, trace boulders, damp, dense, brown

   - trace organics for 50 mm

END OF TESTPIT   (1.5 metres)
   Note:  Backfilled at completion
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2-1

2-2

2-3

SAND (FILL) - silty, some gravel, damp, dense, brown, fine sand

   - reddish brown

   - gravelly, some cobbles, trace to some silt, damp, dense, brown

   - slight hydrocarbon odour

END OF TESTPIT   (1.6 metres)
   Note:  Backfilled at completion
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3-1

3-2

3-3

SAND (FILL) - some gravel, trace to some silt, damp, soft, grey, foam insulation
debris, coarse sand, (300 mm thick)

SAND (TAILINGS) - trace silt, trace gravel, damp, red, fine sand

SAND - gravelly, some cobbles, trace to some boulders, damp, dense, brown,
medium sand

END OF TESTPIT   (1.7 metres)
   Note:  Stopped due to refusal
      Backfilled at completion
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Photo 1: Facing northwest toward the Mill Building. Stream visible running through picture is 

conveyor gallery (mine discharge) and other mine mine discharge seepage that 
daylights behind mill. Note SNP sampling station S4-12 with weir. (September 3, 2017) 
 

 
Photo 2: Facing northwest at west edge of Mill Building.  

(September 24, 2017)  
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 Photo 3: Facing east at mine site. Arrow indicates location of Mill Building. Picture provided by 
NATC. (May 29, 2013) 
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AEC 19: Tailings in Flat River Floodplain 
Area Description 

Location  Flat River floodplain from the area north of Tailings Pond 1 to the area downstream of the 
bridge located north of Tailings Pond 4. 

Topography  Generally flat (river floodplain) 
Surface Drainage Towards the Flat River 

Background  

Tailings from the Cantung Mine were deposited into the Flat River floodplain from the start of 
production in 1962 until the mid-1960s. In addition, later spills from TP1 and TP2 are also 
believed to have contributed to tailings remaining in the Flat River floodplain. Some of the 
tailings have been transported downstream by the Flat River for several kilometers. Some 
tailings rehabilitated, but exposed tailings remain in several areas on the surface and 
embankments of the floodplain. 

Environmental Concerns  

Location in AEC Potential 
Source(s) 

Identified 
Contaminated Media 

Parameters Assessed and Contaminant(s) of 
Concern (COCs; bold & underline) 

Floodplain, banks of 
river Tailings Sediment Potential ARD – low pH leachate from ongoing 

oxidation of tailings; elevated metals 
Floodplain, banks of 
river Tailings Surface water Potential ARD – low pH leachate from ongoing 

oxidation of tailings; elevated metals 

Historical Assessment Information 
Previous Phase II Environmental Site Assessment 
Results (EBA, 2008) Not in scope for EBA, 2008 

Sampling and characterization programs of Flat River 
Floodplain Tailings were completed in 1992 
(Robertson GeoConsultants 1995), 2007 (MESH, 
2008), 2009 (Phase, 2010), 2012 (Phase, 2014) 

Number of Rinse pH/EC analyses 96 
Number of ABA analyses 111 
Number of multi-element ICP analyses 99 
Number of shake flask extraction analyses 19 
Number of field barrel analyses 1 

Comments: From Phase (2014): Geochemical testing indicated that the oxidized Floodplain Tailings are currently 
acidic, typically at pH 2-4.  The underlying unoxidized tailings are also considered PAG but largely reported near neutral 
pH conditions (pH 7 to 8) at the time of testing with a few exceptions (i.e., mixed samples). 
Mineralogical examinations indicate that oxidized Floodplain Tailings are essentially depleted of carbonate with little 
original sulphide remaining. Much of the pyrrhotite has been replaced by secondary minerals. 
The Floodplain Tailings were typically elevated in Bi, Cd, Co, Cu, Fe, Hg and W solids content (metals typical of 
tungsten skarn deposits), with levels ten times typical crustal abundances for limestone hosted rock types. No 
appreciable difference in metals content between the oxidized and underlying unoxidized tailings. 
Leachate from the oxidized Floodplain Tailings, as determined from leach extraction tests, was typically acidic (pH ~2) 
with high concentrations of Al, Bi, Cd, Co, Cu, Fe, Mn, Ni, Se and Zn, a suite typically soluble at low pH. Contact water 
(represented by field barrel test leachate) was also of poor quality and very acidic (pH range from 2 to 3) with very high 
electrical conductivity (>10,000 μS/cm), hardness (>2,000 mgCaCO3/L) and sulphate (>25,000 mg/L). 
From Okane 2017: The Floodplain Tailings had the highest proportion of risks (of areas investigated) that were deemed 
Moderate to Moderately High, given that they are currently situated within the Flat River. 
2017/2018 Environmental Site Assessment Details 
Environmental Site Assessment Scope 
Utility Locate SOP followed? N/A 
EM 31 Geophysics Complete? N/A 
Number of test pits advanced 0 
Number of boreholes advanced 0 
Number of hand auger locations advanced 10 
Number of sediment samples collected for acid rock drainage/metal leaching  2 
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AEC 19: Tailings in Flat River Floodplain 
Number of tailings samples collected for acid rock drainage/metal leaching 10 
Number of sediment samples submitted for acid rock drainage analysis 2 
Number of tailings samples submitted for acid rock drainage analysis 3 
Number of boreholes completed as groundwater monitoring wells 0 
Number of historical groundwater monitoring wells 0 
Number of groundwater samples collected 0 (2017), 6 (2018) 
Number of surface water samples submitted for laboratory chemical analyses 2  
Number of sediment samples submitted for laboratory chemical analyses 2  

Geophysics Findings 
N/A 

Soil Investigation and Conditions  
Maximum Depth of 
Investigation 1.7 m 

General Stratigraphy 

Description Depth from (mbg) Depth to (mbg) Observations 
Various intervals of 
Sand (tailings) 0.1  1.5 Sand, trace silt, damp, soft, red, fine sand, 

trace rootlets 

Sand (fill) 0.1 1.0 Sand, some gravel, trace silt, damp to 
moist, soft, coarse sand, brown 

Silt (tailings) 0.1 1.7 Silt, some sand, moist to wet, grey 

Combustible Vapour Concentrations (CVCs) 
N/A 

Groundwater Conditions 
Depth to Groundwater 2.38 mbgs (June 29, 2018 at RMW7) 

Free Product  None present 

2017/2018 Environmental Site Assessment Results Summary 
 Figure A19-1 shows Tailings in Flat River Floodplain Soil and Sediment Results. 
 Figure A19-2 shows Tailings in Flat River Floodplain Groundwater and Surface Water Results. 
 Figure A19-3 shows Tailings in Flat River Floodplain Acid Rock Drainage Results. 
 Table A19-1 summarizes sediment lab results relative to guidelines.  
 Table A19-2 summarizes surface water lab results relative to guidelines. 
General Site Observations 
 At surface, the silty-sandy tailings are highly oxidized to varying degrees (red-brown to yellowish-brown to dark 

brown with depth) and typically underlain by grey, unoxidized tailings. 
 Hard pan noted at the transition from oxidized to unoxidized tailings in some test pits resulting in a zone of greater 

mineral precipitation and particle cementation. 
 Tailings and river sediment are often inter-bedded with lenses of oxidized tailings between river sediment materials. 

Highly oxidized leachate from tailings has coated surface sediments in sections of the river banks.  
 pH measured in the Flat River ranged from pH 8.1 to 8.4. pH measured in pooled or standing water on floodplain 

banks ranged from pH 5.1 to 7.9. 
Soil: Petroleum Hydrocarbons (PHC) 
N/A 
Soil: Metals 
N/A 
Soil: Other PCOCs  
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AEC 19: Tailings in Flat River Floodplain 
N/A 
Soil: Acid Rock Drainage 
N/A 
Tailings: Petroleum Hydrocarbons (PHC) 
N/A 
Tailings: Metals 
N/A 
Tailings: Other PCOCs  
N/A 
Tailings: Acid Rock Drainage (see Geochemistry report; Tetra Tech 2019g) 
Groundwater: Petroleum Hydrocarbons 
2017 
N/A 
2018 
 Laboratory results all less than guidelines. 
Groundwater: Metals/Routine Parameters 
2017 
N/A 
2018 
 pH was outside (under) guidelines at RMW7.  
 Fluoride, sulphate, cadmium, iron, manganese, and zinc exceeded guidelines at RMW7 
 Sulphate and cadmium exceeded guidelines at RMW10 
 Fluoride and cadmium exceeded guidelines at RMW11. 
 Copper exceeded guidelines at RMW13. 
 Sulphate also exceeded background concentrations at RMW7 and RMW10.  
 Cadmium also exceeded background concentrations at RMW7, RMW10, and RMW11.  
Groundwater: Other PCOCs 
N/A 
Sediment: Petroleum Hydrocarbons  
N/A 
Sediment: Metals 
 All samples exceeded guidelines for: arsenic, cadmium (17A19SS1, 17A19-02), chromium (17A19-02 only), copper, 

mercury, and zinc (17A19SS2, 17A19-02). 
 Sample 17A19SS1 had cadmium and copper concentrations greater than preliminary background concentrations.  
 Sample 17A19SS2 had copper concentration greater than preliminary background concentration.  
Sediment: Other PCOCs 
N/A 
Sediment: Acid Rock Drainage  
 See geochemistry report (Tetra Tech 2019g) 
Surface Water: Petroleum Hydrocarbons  
N/A 
Surface Water: Metals/Nutrients 
 Laboratory results less than CCME guidelines and Flat River WQOs with exception of: 

− Samples 17A19SW1 and 17A19SW2 contained iron greater than CCME guideline but below the Flat River WQO. 
Surface Water: Other PCOCs (Cyanide) 
 Laboratory results for cyanide less than detection limits. 
Grainsize Analysis 
N/A 
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AEC 19: Tailings in Flat River Floodplain 
 

Discussion (Significance of the Results) 
Sediment: 
 Surficial sediment material is commonly coated in orange-red iron-oxide precipitate from leachate from tailings 

material. 
 Metals in sediment samples exceed preliminary background concentrations due to metal-rich leachate from tailings. 

Samples are elevated in same metals observed in leachate from tailings material.  
 Various metals exceedances of CCME guidelines, with copper and cadmium also exceeding preliminary background 

concentrations. Elevated metals are likely related to contamination of the Flat River sediments with tailings.   
Tailings: 
 See geochemistry report (Tetra Tech, 2020e) 
Groundwater: 
 Some metals concentrations exceeded guidelines, most prominently at RMW7, but most of these fell below 

background concentrations.  
 Cadmium and Sulphate both exceeded guidelines and proposed background concentrations at RMW7 and RMW11.  
Surface Water: 
 Cyanide undetected in the surface water samples and no longer considered a contaminant of concern at AEC 19. 
 Although iron concentrations exceeded the CCME PAL guideline in both surface water samples, the iron 

concentrations met the Flat River WQO. No other metals exceeded CCME PAL or Flat River WQOs.  

Attachments 
Figure A19-1 – Soil and Sediment Results 
Figure A19-2 – Groundwater and Surface Water Results 
Figure A19-3 – Acid Rock Drainage Results 
Table A19-1 – Sediment Analytical Results  
Table A19-2 – Surface Water Analytical Results 
Hand Auger Logs 
Photographs 
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CANTUNG MINE
PHASE III ESA

AEC 19
Tailings in Flat River Floodplain

Groundwater and Surface Water Results
NAD83UTM Zone 9

Tt-VANC SL

ENW.WENW03039-03June 22, 2020

LEGEND
Area of Environmental Concern (AEC)
Area

2017 Monitoring Well (MW)

2017 Borehole (BH)

2017 Hand Auger (HA)

2017/2018 Testpit (TP)

2017 Surface Water/Sediment Sample (SW/SS)

Historical Monitoring Well

Historical Testpit

Historical Shallow Soil Sample
Historical Surface Water Sample
Inferred Groundwater Flow Direction
Groundwater Contour (5 m asl; Fall 2017)

2017/2018 Groundwater Analytical Results
Samples contain parameters that exceeded the preliminary
background concentrations, or in the absence of background
concentrations, FIGWQG
Samples contain parameters that met the preliminary
background concentrations, or in the absence of background
concentrations, FIGWQG

2017 Surface Water Analytical Results
Samples contain parameters that met the Flat River WQOs,
or in the absence of WQOs, CCME WQG for the protection
of AW or EQGASW
Samples contain parameters that met the Flat River WQOs,
or in the absence of WQOs, CCME WQG for the protection
of AW or EQGASW
Building
Road
Bridge
Ditch
Watercourse
Contour (5 m)

NOTES
All locations and area boundaries are approximate.
Base data source: 
Data provided by INAC (2013).
Drone imagery at the borrow pit, tailings ponds,
and interceptor ditch collected in 2018.

50 0 5025

Metres

BB 0

Scale: 1:3,500

STATUS
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WENW03039-03_Summary_A19-2.mxd
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F IGW QG Federal Interim Groundwater Quality Guidelines
C C M E Canadian Council of  M inisters of  the Environment
W QG Water Quality Guidelines
A W Freshwater Aquat ic Life

EQGA SW Environmental Quality Guidelines for Alberta Surface 
Waters
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PHASE III ESA

AEC 19
Tailings in Flat River Floodplain

Acid Rock Drainage Results
NAD83UTM Zone 9

Tt-VANC SL

ENW.WENW03039-03June 22, 2020

LEGEND
Area of Environmental Concern (AEC)

Area

2017 Rock Sample for ARD/ML

2017 Tailings Sample for ARD/ML

Acid Rock Drainage (ARD) Analytical Results
Paste pH <7

Paste pH >7

Potentially Acid Generating (PAG)/Uncertain

Non Acid Generating (NAG)

Building

Road

Bridge

Ditch

Watercourse

Contour (5 m)

NOTES
All locations and area boundaries are approximate.
Base data source: 
Data provided by INAC (2013).
Drone imagery at the borrow pit, tailings ponds,
and interceptor ditch collected in 2018.
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Table A19-1: Sediment Anlaytical Results 

17A19SS1 17A19SS2

Sand, gravelly, grey Sand, gravelly, grey

Cyanide
Cyanide (SAD) mg/kg NG NG NG NG - 8 <0.5

Cyanide (WAD) mg/kg NG NG NG NG - <5 <0.5

Routine / Salinity

pH pH Units NG NG NG NG - 6.88 7.45

Moisture % NG NG NG NG -  -  - 

Nutrients

Nitrogen (Total) % NG NG NG NG -  -  - 

Metals

Antimony mg/kg NG NG NG NG - 0.9 0.6

Arsenic mg/kg NG NG 5.9 17 56.7 41.6 35.8

Barium mg/kg NG NG NG NG - 184 145

Beryllium mg/kg NG NG NG NG - 2.1 0.8

Cadmium mg/kg NG NG 0.6 3.5 1.04 2.74 0.54

Chromium mg/kg NG NG 37.3 90 - 16 18

Cobalt mg/kg NG NG NG NG - 28.2 15.8

Copper mg/kg NG NG 35.7 197 39.8 1540 467

Lead mg/kg NG NG 35 91.3 - 9.2 14.3

Mercury mg/kg NG NG 0.17 0.486 - 2.68 1.32

Molybdenum mg/kg NG NG NG NG - 3.2 2.3

Nickel mg/kg NG NG NG NG - 44.5 37

Phosphorus mg/kg NG NG NG NG -  -  - 

Selenium mg/kg NG NG NG NG - 5.4 2.3

Silver mg/kg NG NG NG NG - 1.3 <0.5

Thallium mg/kg NG NG NG NG - 0.4 0.1

Tin mg/kg NG NG NG NG - 2.5 0.6

Uranium mg/kg NG NG NG NG - 2.1 2.4

Vanadium mg/kg NG NG NG NG - 20 17

Zinc mg/kg NG NG 123 315 202 120 140

8783451 8783452

17Y267721 17Y267721

Notes:
1  - Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008)
2 - Canadian Council of Ministers of the Environment (CCME) Sediment Quality Guidelines for the Protection of Aquatic Life - Interim Sediment Quality Guidelines (ISQG) for Freshwater  
(CCME 1999).
3 - Canadian Council of Ministers of the Environment (CCME) Sediment Quality Guidelines for the Protection of Aquatic Life - Probable Effect Level (PEL) for Freshwater (CCME 1999)
Italic - Laboratory detection limit is greater than Tier 1 guideline

NG - No guideline

Bold and Underline - Exceeds CCME ISQG

Bold and Shaded - Exceeds CCME PEL and ISQG

Bold  - Exceeds CCME Canada-Wide Standards for Petroleum Hydrocarbon Guideline

Red  - Exceeds proposed preliminary background concentration for Flat River sediment

N/A - Not applicable

"-" Not analyzed

Cyanide (SAD) - Strong Acid Dissociable

Cyanide (WAD) - Weak Acid Dissociable

Sediment Type

Sample ID

Lab Report Number

Canada Wide 
PHC - Res/Park 

Coarse1
Parameter Unit

Canada Wide 
PHC - 

Agricultural 

Coarse1

AEC 19
Proposed 

Preliminary 
Background 

Concentration for 
Flat River

CCME Sediment - 

Fresh PEL3

CCME Sediment - 

Fresh ISQG2

2017-09-24 2017-09-24

1 of 1
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Table A19-2:  Groundwater Analtyical Results

AEC

Location RMW3 RMW11

Field ID RMW3 RMW7 RMW7 RMW10 17DUPLICATE4 RMW10 RMW11 RMW12 RMW12 RMW13 RMW13 RMW14 RMW14

Sample Date 3-Oct-2017 3-Oct-2017 29-Jun-2018 4-Oct-2017 5-Oct-2017 28-Jun-2018 28-Jun-2018 4-Oct-2017 28-Jun-2018 4-Oct-2017 28-Jun-2018 4-Oct-2017 28-Jun-2018

Laboratory Report Number 17Y268688 17Y268688 18Y358442 17V270219 17V270219 18V357100 18V357100 17V270219 18V357100 17V270219 18V357100 17V270219 18V357100

Laboratory Sample ID 8791177 8791181 9378821 8804744 8804794 9370749 9370750 8804746 9370751 8804752 9370752 8804761 9370753

Agricultural Res / Park

Field Parameters

Field Temperature 0C - - - 5.5 5.2 2.4  -  - 3.8 4.5  - 3.3  - 2.9  - 2.9

Field pH pH Units 6.5-9 6.5-9 - 6.00 6.20 6.26  -  - 6.98 7.35  - 7.52  - 7.67  - 7.6

Field Conductivity µS/cm - - - 2945 1540 2802  -  - 749 342.5  - 349.3  - 361.2  - 361.6

Routine

pH pH Units 6.5-9 6.5-9 - 6.91 7.4 6.02 7.77 7.79 7.27 7.35 7.79 7.36 7.83 7.48 7.83 7.54

Electrical Conductivity (EC) µS/cm - - - 3310 1630 2910 624 621 791 359 391 364 311 375 485 378

Total Dissolved Solids (TDS) mg/L 3000 - - 3470 1380 2860 395 388 522 218 238 222 175 240 292 208

Hardness as CaCO3 mg/L - - - 2430 985 1940 340 325 457 187 201 192 156 203 251 210

Alkalinity (total as CaCO3) mg/L - - - 302 278 97 234 235 236 94 163 105 142 116 197 164

Bromide mg/L - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloride mg/L 100 120 - 0.56 2.11 0.59 3.07 3.07 1.95 0.66 0.42 0.08 0.2 0.19 1.15 0.2

Fluoride mg/L 0.12 0.12 0.39 0.47 0.18 0.14 0.05 0.04 0.04 0.14 0.14 0.07 0.05 0.05 0.03 0.04

Sulphate mg/L 100 100 182 2140 782 1970 114 114 209 92.3 52.6 90 31 82.1 73.2 41.5

Nutrients

Ammonia mg/L 0.021-231 2 0.021-231 2 -  -  - 0.03  -  - <0.01 <0.01  - <0.01  - <0.01  - <0.01

Nitrate (as NO3-N) mg/L 13 13 - 0.007 0.016 0.006 <0.005 <0.005 <0.005 0.008 0.022 0.026 0.049 0.201 0.139 0.051

Nitrite (as NO2-N) mg/L 0.06 0.06 - <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Nitrogen (Total) mg/L - - -  -  - 0.18  -  - 0.18 0.23  - 0.1  - 0.22  - 0.35

Cyanide

Cyanide (SAD) mg/L - - - 0.02 0.002 <0.002  -  -  -  -  -  -  -  -  -  - 

Cyanide (WAD) mg/L - - - <0.002 <0.002  -  -  -  -  -  -  -  -  -  -  - 

Dissolved Metals

Aluminum mg/L 0.005 / 0.1 3 0.005 / 0.1 3 - 0.016 <0.002 <0.002 0.007 0.003 <0.002 <0.002 0.01 0.003 0.003 0.004 0.003 0.003

Antimony mg/L 2 2 - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Arsenic mg/L 0.005 0.005 - 0.0068 0.001 0.0009 0.0002 0.0003 0.0002 0.0001 0.0002 0.0002 0.0005 0.0005 0.0002 0.0003

Barium mg/L 0.5 0.5 - 0.0258 0.0117 0.0129 0.044 0.043 0.0343 0.0417 0.107 0.0963 0.104 0.119 0.156 0.0931

Beryllium mg/L 0.0053 0.0053 - 0.00004 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Boron mg/L 0.5 1.5 - 0.016 0.02 0.023 0.003 0.003 0.003 0.003 0.002 0.004 0.004 0.003 0.003 0.002

Cadmium mg/L 0.00012 0.00012 0.000047 0.00005 0.00024 0.00043 0.00038 0.00034 0.00025 0.00008 0.00002 0.00003 <0.00001 <0.00001 0.00002 0.00002

Calcium mg/L - - - 531 264 469 97.8 93.5 119 59 60.8 58.7 45.2 58.7 71.8 60.7

Chromium mg/L 0.0089 0.0089 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Cobalt mg/L 0.05 - - 0.00091 0.00305 0.0223 0.00013 0.00015 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005

Copper mg/L 0.002 0.002 - 0.001 <0.0002 0.0004 <0.0002 <0.0002 0.0007 0.0008 <0.0002 0.0002 <0.0002 0.0025 0.0002 0.0009

Iron mg/L 0.3 0.3 - 87.2 3.19 82.9 0.024 0.012 <0.01 <0.01 0.031 <0.01 <0.01 <0.01 <0.01 <0.01

Lead mg/L 0.001-0.002 4 0.001-0.002 4 - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 <0.00005 0.0001 <0.00005 <0.00005

Lithium mg/L - - - 0.0298 0.0174 0.0345 0.0053 0.0049 0.0064 0.0033 0.0024 0.0031 0.0036 0.0044 0.0034 0.003

Magnesium mg/L - - - 268 79.2 187 23.2 22.3 38.9 9.66 11.9 11 10.4 13.8 17.4 14.2

Manganese mg/L 0.2 - - 6.8 1.55 4.32 0.012 0.013 <0.001 0.002 0.001 0.001 <0.001 <0.001 <0.001 0.001

Mercury mg/L 0.000016 0.000016 - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Molybdenum mg/L 0.073 0.073 - 0.00039 0.0003 0.00014 0.00046 0.0005 0.00034 0.00044 0.00077 0.00058 0.00116 0.00084 0.00066 0.00079

Nickel mg/L 0.025-0.083 4 0.025-0.083 4 - 0.0009 0.0048 0.0292 0.0006 0.0007 0.0008 0.0005 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002

Potassium mg/L - - - 8.86 5.91 9.66 1.67 1.63 1.36 1.12 1.31 1.31 0.962 1.1 1.1 1.16

Selenium mg/L 0.001 0.001 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Silver mg/L 0.00025 0.00025 - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sodium mg/L - - - 7.22 7.88 5.7 1.12 1.09 1.09 0.975 0.958 1.02 0.96 1.11 0.862 0.863

Strontium mg/L - - -  -  - 0.981  -  - 0.0932 0.0766  - 0.0637  - 0.0546  - 0.0516

Thallium mg/L 0.0008 0.0008 - 0.00002 0.00001 0.00004 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Tin mg/L - - -  -  - <0.00005  -  - <0.00005 0.00007  - <0.00005  - 0.00005  - 0.00011

Titanium mg/L 0.1 0.1 - 0.0027 0.0008 0.0013 0.0008 0.0005 0.0011 0.0008 0.0007 0.0009 0.0006 0.0009 0.0007 0.0011

Tungsten mg/L - - -  -  - 0.00011  -  - 0.00006 0.00023  - 0.00016  - 0.00038  - 0.00043

Uranium mg/L 0.01 0.015 - 0.00142 0.00405 0.00392 0.00195 0.00221 0.0033 0.00104 0.00168 0.00207 0.00104 0.00182 0.0014 0.0013

Vanadium mg/L 0.1 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Zinc mg/L 0.01 0.01 - 0.008 0.005 0.014 0.003 0.004 0.004 0.005 <0.002 <0.002 <0.002 0.003 <0.002 <0.002

Notes:
1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and coarse textured soil under Agricultural and Residential/Parkland land use
2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

Italic  - Detection limit greater than guideline

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations

AEC 19

RMW7 RMW10 RMW12 RMW13 RMW14

1 of 3
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Table A19-2:  Groundwater Analtyical Results

AEC

Location RMW3 RMW11

Field ID RMW3 RMW7 RMW7 RMW10 17DUPLICATE4 RMW10 RMW11 RMW12 RMW12 RMW13 RMW13 RMW14 RMW14

Sample Date 3-Oct-2017 3-Oct-2017 29-Jun-2018 4-Oct-2017 5-Oct-2017 28-Jun-2018 28-Jun-2018 4-Oct-2017 28-Jun-2018 4-Oct-2017 28-Jun-2018 4-Oct-2017 28-Jun-2018

Laboratory Report Number 17Y268688 17Y268688 18Y358442 17V270219 17V270219 18V357100 18V357100 17V270219 18V357100 17V270219 18V357100 17V270219 18V357100

Laboratory Sample ID 8791177 8791181 9378821 8804744 8804794 9370749 9370750 8804746 9370751 8804752 9370752 8804761 9370753

Agricultural Res / Park

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations

AEC 19

RMW7 RMW10 RMW12 RMW13 RMW14

Hydrocarbons

Benzene mg/L 0.088 0.14 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Toluene mg/L 0.083 0.083 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Ethylbenzene mg/L 3.2 11 - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Xylene (m) mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Xylene (o) mg/L - - - <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Xylenes Total mg/L 3.9 3.9 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Styrene mg/L 0.072 0.072 -  -  -  - <0.0005 <0.0005  -  - <0.0005  -  -  -  -  - 

F1 (C6-C10) mg/L - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

F1 (C6-C10) - BTEX mg/L 0.81 0.81 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

F2 (C10-C16) mg/L 1.3 1.3 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

F3 (C16-C34) mg/L - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.14 <0.1 <0.1 <0.1 <0.1 <0.1 0.25

F4 (C34-C50) mg/L - - - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

VH6-10 mg/L - - -  -  -  - <0.1 <0.1  -  - <0.1  -  -  -  -  - 

VPH mg/L - - -  -  -  - <0.1 <0.1  -  - <0.1  -  -  -  -  - 

Glycols

Diethylene glycol mg/L - - - <5 <5  - <5 <5  -  - <5  - <5  - <5  - 

Ethylene glycol mg/L 190 190 - <10 <10  - <10 <10  -  - <10  - <10  - <10  - 

Propylene glycol mg/L 500 500 - <10 <10  - <10 <10  -  - <10  - <10  - <10  - 

Tetraethylene Glycol mg/L - - - <10 <10  - <10 <10  -  - <10  - <10  - <10  - 

Triethylene Glycol mg/L - - - <10 <10  - <10 <10  -  - <10  - <10  - <10  - 

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene mg/L 0.0058 0.0058 - <0.00002 <0.00002  - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002  - <0.00002  - <0.00002  - 

Acenaphthylene mg/L 0.046 0.046 - <0.00002 <0.00002  - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002  - <0.00002  - <0.00002  - 

Acridine mg/L 0.00005 0.00005 - <0.00005 <0.00005  - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005  - <0.00005  - <0.00005  - 

Anthracene mg/L 0.000012 0.000012 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Benz(a)anthracene mg/L 0.000018 0.000018 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Benzo(a) pyrene mg/L 0.00001 0.00001 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Benzo(b)fluoranthene mg/L - - - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Benzo(b+j)fluoranthene mg/L 0.00048 0.00048 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Benzo(g,h,i)perylene mg/L 0.00017 0.00017 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Benzo(j)fluoranthene mg/L - - - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Benzo(k)fluoranthene mg/L 0.00048 0.00048 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Chrysene mg/L 0.0001 0.0001 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Dibenz(a,h)anthracene mg/L 0.00026 0.00026 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

Fluoranthene mg/L 0.00004 0.00004 - <0.00002 <0.00002  - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002  - <0.00002  - <0.00002  - 

Fluorene mg/L 0.003 0.003 - <0.00002 <0.00002  - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002  - <0.00002  - <0.00002  - 

Indeno(1,2,3-c,d)pyrene mg/L 0.00021 0.00021 - <0.00001 <0.00001  - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001  - <0.00001  - <0.00001  - 

1-Methylnaphthalene mg/L 0.18 0.18 -  -  -  -  -  - <0.00005 <0.00005  -  -  -  -  -  - 

2-Methylnaphthalene mg/L 0.18 0.18 -  -  -  -  -  - <0.00005 <0.00005  -  -  -  -  -  - 

Naphthalene mg/L 0.0011 0.0011 - <0.00005 <0.00005  - <0.00005 <0.00005 <0.00005 <0.00005 <0.00005  - <0.00005  - <0.00005  - 

Phenanthrene mg/L 0.0004 0.0004 - <0.00004 <0.00004  - <0.00004 <0.00004 <0.00004 <0.00004 <0.00004  - <0.00004  - <0.00004  - 

Pyrene mg/L 0.000025 0.000025 - <0.00002 <0.00002  - <0.00002 <0.00002 <0.00002 <0.00002 <0.00002  - <0.00002  - <0.00002  - 

Quinoline mg/L 0.0034 0.0034 - <0.0001 <0.0001  - <0.0001 <0.0001 <0.00005 <0.00005 <0.0001  - <0.0001  - <0.0001  - 

Polychlorinated Biphenyls (PCBs)

Aroclor 1242 mg/L - - - <0.000009 <0.000009  -  -  -  -  -  -  -  -  -  -  - 

Aroclor 1254 mg/L - - - <0.000009 <0.000009  -  -  -  -  -  -  -  -  -  -  - 

Aroclor 1260 mg/L - - - <0.000009 <0.000009  -  -  -  -  -  -  -  -  -  -  - 

PCBs (Sum of total) mg/L - - - <0.000009 <0.000009  -  -  -  -  -  -  -  -  -  -  - 

Notes:
1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and coarse textured soil under Agricultural and Residential/Parkland land use
2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

Italic  - Detection limit greater than guideline
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 APPENDIX A – AEC 19 SUMMARY
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE

Table A19-2:  Groundwater Analtyical Results

AEC

Location RMW3 RMW11

Field ID RMW3 RMW7 RMW7 RMW10 17DUPLICATE4 RMW10 RMW11 RMW12 RMW12 RMW13 RMW13 RMW14 RMW14

Sample Date 3-Oct-2017 3-Oct-2017 29-Jun-2018 4-Oct-2017 5-Oct-2017 28-Jun-2018 28-Jun-2018 4-Oct-2017 28-Jun-2018 4-Oct-2017 28-Jun-2018 4-Oct-2017 28-Jun-2018

Laboratory Report Number 17Y268688 17Y268688 18Y358442 17V270219 17V270219 18V357100 18V357100 17V270219 18V357100 17V270219 18V357100 17V270219 18V357100

Laboratory Sample ID 8791177 8791181 9378821 8804744 8804794 9370749 9370750 8804746 9370751 8804752 9370752 8804761 9370753

Agricultural Res / Park

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations

AEC 19

RMW7 RMW10 RMW12 RMW13 RMW14

Volatile Organic Compounds (VOCs)

Acetone mg/L 13 13 -  -  -  - <0.01 <0.01  -  - <0.01  -  -  -  -  - 

Bromodichloromethane mg/L 8.5 8.5 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Bromoform mg/L 0.38 0.38 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Bromomethane mg/L 0.0056 0.0056 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

2-Butanone (MEK) mg/L 150 150 -  -  -  - <0.01 <0.01  -  - <0.01  -  -  -  -  - 

Carbon tetrachloride mg/L 0.00056 0.00056 -  -  -  - <0.0005 <0.0005  -  - <0.0005  -  -  -  -  - 

Chlorobenzene mg/L 0.0013 0.0013 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Chloroethane mg/L - - -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Chloroform mg/L 0.0018 0.0018 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Chloromethane mg/L - - -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Dibromochloromethane mg/L 0.1 1.1 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,2-Dibromoethane mg/L 0.00025 0.00025 -  -  -  - <0.0003 <0.0003  -  - <0.0003  -  -  -  -  - 

1,2-Dichlorobenzene mg/L 0.0007 0.0007 -  -  -  - <0.0005 <0.0005  -  - <0.0005  -  -  -  -  - 

1,3-Dichlorobenzene mg/L 0.042 0.042 -  -  -  - <0.0005 <0.0005  -  - <0.0005  -  -  -  -  - 

1,4-Dichlorobenzene mg/L 0.026 0.026 -  -  -  - <0.0005 <0.0005  -  - <0.0005  -  -  -  -  - 

1,1-Dichloroethane mg/L 0.32 0.32 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,2-Dichloroethane mg/L 0.005 0.01 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,1-Dichloroethene mg/L 0.039 0.039 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,2-Dichloroethene (cis) mg/L 0.0016 0.0016 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,2-Dichloroethene (trans) mg/L 0.0016 0.0016 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,2-Dichloropropane mg/L 0.016 0.016 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,3-Dichloropropene [cis] mg/L - - -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,3-Dichloropropene [trans] mg/L - - -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Methyl t-Butyl Ether (MTBE) mg/L - - -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Methylene Chloride mg/L 0.05 0.098 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

4-Methyl-2-pentanone (MIBK) mg/L 58 58 -  -  -  - <0.01 <0.01  -  - <0.01  -  -  -  -  - 

1,1,1,2-Tetrachloroethane mg/L 0.0033 0.0034 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,1,2,2-Tetrachloroethane mg/L 0.0032 0.0032 -  -  -  - <0.0008 <0.0008  -  - <0.0008  -  -  -  -  - 

Tetrachloroethene mg/L 0.012 0.012 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,2,4-Trichlorobenzene mg/L 0.0054 0.0054 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,1,1-Trichloroethane mg/L 0.64 0.64 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

1,1,2-Trichloroethane mg/L 0.0047 0.0047 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Trichloroethene mg/L 0.02 0.02 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Trichlorofluoromethane mg/L - - -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Trihalomethanes mg/L - - -  -  -  - <0.002 <0.002  -  - <0.002  -  -  -  -  - 

Vinyl chloride mg/L 0.0011 0.0011 -  -  -  - <0.001 <0.001  -  - <0.001  -  -  -  -  - 

Notes:
1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and coarse textured soil under Agricultural and Residential/Parkland land use
2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

Italic  - Detection limit greater than guideline
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SAND (TAILINGS) - trace to some silt, rootlets, damp, firm, reddish brown, fine sand

   - grey

   - silty, moist, grey

SILT (TAILINGS) - some sand, moist to wet, grey

   - wet

   - free water

END OF HAND AUGER   (1.7 metres)
   Note:  Backfilled at completion
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Soil
Description

ENVIRONMENTAL ENW-WENW03039-02.GPJ EBA.GDT 18/2/9

M
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d

Completion Depth: 1.7 m

Start Date: 2017 September 23

Completion Date: 2017 September 23

Page 1 of 1

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor:

Drilling Rig Type:

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

UTM: 540955 E; 6870728 N; Z 9
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SAND (TAILINGS) - trace to some silt, damp, firm, reddish brown, fine sand

SILT (TAILINGS) - some sand, wet, firm, grey

   - trace to some black organics

SAND (TAILINGS) - trace to some silt, very wet, free water, soft, grey

END OF HAND AUGER   (1.4 metres)
   Note:  Backfilled at completion
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Soil
Description

ENVIRONMENTAL ENW-WENW03039-02.GPJ EBA.GDT 18/2/9

M
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Completion Depth: 1.4 m

Start Date: 2017 September 23

Completion Date: 2017 September 23

Page 1 of 1

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Tungsten, Northwest Territories

Contractor:

Drilling Rig Type:

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02 Task 002.2.2.6

Ground Elev: 1106.802 m

UTM: 540906.717 E; 6870683.108 N; Z 9
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SAND (TAILINGS) - some silt, trace rootlets, moist, soft, reddish brown, fine sand
   - trace organics, wet, soft, fine to medium sand

   - free water

SAND - trace to some silt, trace gravel, very wet, grey, coarse sand

END OF HAND AUGER   (1.0 metre)
   Note:  Backfilled at completion
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SAND (TAILINGS) - some silt, trace rootlets, damp, soft, reddish brown, fine sand, (100 mm
thick)

SAND (FILL) - trace to some gravel, trace rootlets, damp, firm, brown, coarse sand

END OF HAND AUGER   (0.35 metres)
   Note:  Backfilled at completionH
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ge

r

Soil
Description
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SAND (FILL) - some silt, trace gravel, trace cobbles, trace rootlets, damp, red
   - no visible gravel

   - trace to some gravel, no visible silt, cobbles or rootlets, damp, firm, brown, coarse sand
END OF HAND AUGER  (0.5 metres)
   Note:  Backfilled at completion
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SAND (TAILINGS) - some silt, rootlets, damp, soft, red, fine sand

   - dark red, medium sand
   - greyish white
SAND (FILL) - silty, trace rootlets, organics, damp, blackish brown, medium sand
   - grey
   - trace to some gravel, no visible silt, organics or rootlets, damp to moist, soft, coarse sand

END OF HAND AUGER   (1.0 metre)
   Note:  Backfilled at completion
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SAND (TAILINGS) - trace silt, trace gravel, trace rootlets, damp, red, fine sand, (100 mm thick)
SAND (FILL) - trace to some gravel, damp, dense, brown

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completionH
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Soil
Description
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Start Date: 2017 September 23
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SAND (TAILINGS) - trace silt, damp, soft, red, fine sand, (100 mm thick)
SAND (FILL) - some gravel, trace silt, damp to moist, soft, coarse sand

END OF HAND AUGER   (0.4 metres)
   Note:  Backfilled at completion
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Photo 1: Sample location for 17A19-05 (0 – 7 cm surface sample, maroon-red material) and 

17A19-06 (20 – 35 cm, heavily oxidized orange material at base of hole). Silty-sand 
tailings material. (September 30, 2017) 

 

Photo 2: Heavily oxidized iron alteration leachate coating on granular river sands and gravels. 
Representative of sample materials similar to 17A19-09. Pooled water adjacent to 
oxidized coating measures pH 5.70. (September 30, 2017) 
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Photo 3: Sample location for 17A19-11. Sampled from erosion cut bank, below organic 

layer. Heavily oxidized, bright orange discoloration, silt to fine sand, tailings. Minor 
secondary mineral precipitate. (September 30, 2017) 

 
Photo 4: View of Flat River floodplain and mine site. Photo provided by NATC.  

(August 13, 2013) 
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AEC 20 Site Summary.docx 

AEC 20: Tailings Spills Along Tailings Pipeline 
Area Description 
Location  Various locations southwest of the townsite and Tailings Pond 4.  
Topography  Generally flat with a slight slope to the northeast. 
Surface Drainage Northeast. 

Background  Tailings were observed along the portion of the tailings pipeline that extends northwest to 
southeast from the townsite to the southeast limit of Tailings Pond 4.  

Historical Assessment Information 

Phase II Environmental 
Site Assessment  
(EBA, 2008) 

Number of surface soil samples 12 

Number of soil samples analyzed for metals 12 

Number of soil samples with metal impacts 9 

Number of soil samples analyzed for petroleum hydrocarbons 0 

Numbers of groundwater samples 1 

Number of groundwater samples metal impacts 1 

Number of groundwater samples with BTEX impacts 0 

Comments: Soil contained concentrations of one or more of arsenic, copper, or selenium that exceed the NWT IL criteria. 
Except for copper and selenium concentrations in some soil, metals concentrations did not exceed their estimated local 
background concentrations. Because of the small and dispersed distribution of the spilled tailings, assessing the potential 
for groundwater to have been contaminated due to presence of the spilled tailings was not warranted. 
2017/2018 Environmental Site Assessment Details 
Environmental Site Assessment Scope 
Utility Locate SOP followed? Yes 
EM 31 Geophysics Complete? Yes 
Number of test pits advanced 0 
Number of boreholes advanced 0 
Number of hand auger locations advanced 39 (2017) 
Number of soil samples submitted for laboratory chemical analysis 33 
Number of tailings samples submitted for laboratory chemical analysis  15 
Number of soil samples for acid-rock drainage analysis 1 
Number of tailings samples for acid-rock drainage analysis 3 
Number of boreholes completed as groundwater monitoring wells 0 
Number of historical groundwater monitoring wells 0 
Number of groundwater samples collected 0 (2017), 2 (2018) 
Number of sediment and surface soil samples collected 0 

Geophysics (EM 31 Apparent Terrain Conductivity) Findings 
 As indicated on Figure A20-3 survey was completed along the tailings pipeline from Tailings Pond 4 to the former upper 

bone yard area. 
 Background apparent terrain conductivity values for the area are generally between 3 to 10 mS/m. These values are 

represented by cool colours shown on the figure.   
 Areas of higher than background apparent terrain conductivity values are observed and are indicated by the hot colours 

shown on the figure.   
 There does not appear to be a strong correlation between the geophysics data and the locations of the tailings on the 

surface. This could be due to the tailings not being conductive. 
 Areas with higher apparent terrain conductivity data could indicate areas with buried or surface metals.     
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AEC 20 Site Summary.docx 

AEC 20: Tailings Spills Along Tailings Pipeline 
Soil Investigation and Conditions  
Maximum Depth of 
Investigation 0.35 mbgs (September 9,2017) 

General Stratigraphy 

Description Depth from (mbgs) Depth to (mbgs) Observations 

Gravel and sand fill  0 0.35 Tailings observed at surface to an approximate 
average depth of 0.3 mbgs in some areas.  

Groundwater Conditions 
Depth to Groundwater 3.66 mbgs at 4-27-18 (July 7, 2018) 

Free Product  No product observed. 

2017/2018 Environmental Site Assessment Results Summary 
 Figure A20-1 shows the hand auger sample locations.  
 Table A20-1 summarizes soil/tailings lab results relative to guidelines.  
General Site Observations 
 Tailings spills were observed at various locations along the pipeline. 
 The lateral surface area extents of tailings observed are shown on Figure A20-1. Based on these surface areas, and the 

average depth of tailings observed in hand auger holes advanced, the estimated volume of tailings is approximately 
220 m3. 

 The tailings did not extend northeast of the access road located adjacent to the pipeline and did not extend beyond the 
slope of the mountain face to the southeast.   

 The tailings observed were limited to a maximum depth of approximately 0.3 mbgs.  
 Tailings are generally strongly oxidized, with a deep orange-red colour. 
Soil: Petroleum Hydrocarbons 
N/A 
Soil: Metals 
 Various metal concentrations exceeded CCME CEQGs including: arsenic, barium, cadmium, copper, molybdenum, 

nickel, selenium, and zinc. 
 The following metals also exceeded proposed background concentrations in some of the samples: barium, cadmium, 

selenium, and zinc. 
 Samples 17A20HA32 and 17A20HA33 were collected upslope of the tailings pipeline and represent local background 

conditions. Both samples contained similarly high metals concentrations with barium, cadmium, and selenium 
exceeding proposed background concentrations. 

 Sample 17A20HA20 also submitted for trace element analysis as a QA/QC check for metals content and evaluation of 
chemical composition of the samples. Results of the trace element were compared against the average crustal 
abundance values for elements in earth’s crust for carbonate sedimentary rocks. Parameters noted above the average 
crustal abundance value by an order of magnitude or more are aluminum, arsenic, barium, beryllium, cadmium, cobalt, 
copper, iron, niobium, rubidium, selenium, tungsten, zinc. 

Soil: Other PCOCs  
N/A 
Soil: Routine (pH) 
 Laboratory results all within guidelines, with exception of following with pH outside guideline range: 

− Sample 17A20HA24-1 at a depth of 0.10 mbgs. 
− Sample 17A20HA25-2 at a depth of 0.3 mbgs. 
− Sample 17A20HA26-1 at a depth of 0.10 mbgs. 

Soil: Acid Rock Drainage (see Geochemistry report; Tetra Tech 2019g) 
Tailings: Petroleum Hydrocarbons  
N/A 
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AEC 20 Site Summary.docx 

AEC 20: Tailings Spills Along Tailings Pipeline 
Tailings: Metals 
 Various metal concentrations exceeded CCME CEQGs including: arsenic, barium (17A20HA2-1 only), cadmium, cobalt, 

copper, molybdenum, nickel, selenium, tin, and zinc. 
 The following metals also exceeded proposed background concentrations in some of the samples: cadmium, selenium, 

and zinc. 
 The following tailings samples had concentrations of metals that exceeded proposed background concentrations: 

− Sample 17A20HA11-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA13-1 at a depth of 0.05 mbgs.  
− Sample 17A20HA15-1 at a depth of 0.05 mbgs. 
− Sample 17A20HA19-1 at a depth of 0.05 mbgs. 
− Sample 17A20HA17-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA2-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA21-1 at a depth of 0.05 mbgs. 
− Sample 17A20HA23-1 at a depth of 0.05 mbgs.  
− Sample 17A20HA25-1 at a depth of 0.05 mbgs. 
− Sample 17A20HA28-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA30-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA7-1 at a depth of 0.15 mbgs.  
− Sample 17A20HA9-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA5-1 at a depth of 0.15 mbgs. 

 Two samples (17A20HA30-1 and 17A20HA11-1) were submitted for trace element analysis as a QA/QC check for 
metals content and evaluation of chemical composition of the samples. Results of the trace element were compared 
against the average crustal abundance values for elements in earth’s crust for carbonate sedimentary rocks. 
Parameters noted above the average crustal abundance value by an order of magnitude or more are indicated in below: 
− Sample 17A20HA30-1: arsenic, barium, beryllium, cadmium, cobalt, copper, iron, niobium, rubidium, sulphur, 

selenium, tin, tungsten, zinc. 
− Sample 17A20HA11-1: arsenic, barium, beryllium, cadmium, cobalt, copper, iron, lithium, molybdenum, niobium, 

rubidium, sulphur, selenium, tin, tungsten, zinc. 
Tailings: Other PCOCs (pH) 
 The following tailings samples had pH values below the referenced guideline range: 

− Sample 17A20HA11-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA13-1 at a depth of 0.05 mbgs.  
− Sample 17A20HA15-1 at a depth of 0.05 mbgs. 
− Sample 17A20HA17-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA2-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA21-1 at a depth of 0.05 mbgs. 
− Sample 17A20HA23-1 at a depth of 0.05 mbgs.  
− Sample 17A20HA25-1 at a depth of 0.05 mbgs. 
− Sample 17A20HA28-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA30-1 at a depth of 0.15 mbgs. 
− Sample 17A20HA7-1 at a depth of 0.15 mbgs.  
− Sample 17A20HA9-1 at a depth of 0.15 mbgs. 

Tailings: Acid Rock Drainage (see Geochemistry report; Tetra Tech 2019g) 
Tailings: Metal Leaching  
N/A – not tested during this program; historical data is available.  
Groundwater: Petroleum Hydrocarbons 
2018 
 Laboratory results all less than guidelines. 
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AEC 20: Tailings Spills Along Tailings Pipeline 
Groundwater: Metals/Routine Parameters 
2018 
 Fluoride greater than guideline at 17BMW-01, but less than background concentrations. 
Groundwater: Other PCOCs 
N/A 
Sediment: Petroleum Hydrocarbons 
N/A 
Sediment: Metals 
N/A 
Sediment: Other PCOCs 
N/A 
Surface Water: Petroleum Hydrocarbons 
N/A 
Surface Water: Metals/Nutrients 
N/A 
Surface Water: Other PCOCs 
N/A 
Grainsize Analysis 
N/A 
Environmental Concerns  

Location in AEC Potential 
Source(s) 

Identified 
Contaminated Media 

Parameters Assessed and Contaminant(s) of 
Concern (COCs; bold & underline) 

Discrete areas 
along the tailings 
pipeline 

Tailings  Soil Soil: Cyanide, Metals 

Tailings  Tailings Acid pH leachate, metals 

Discussion (Significance of the Results) 
Soils: 
 Generally high metals concentrations were observed along tailings pipeline. Samples are characterized by low pH and 

high concentrations of metals. 
Tailings:  
 Metals content and metals leaching analysis was not conducted in the 2017 program. Historical data is available for 

metal leaching analysis from tailings in other areas. Elevated metals concentrations are consistent with the historical 
dataset. 

Groundwater:  
 No parameters exceeded preliminary background concentrations in any samples.  
 Fluoride concentrations exceeded guidelines in one well, showing negligible overall groundwater impact 
Conclusion: 
 Metal concentrations are generally higher in tailings samples than soil samples. However, elevated metals 

concentrations are observed in both the soil and tailings samples at levels above guideline and background 
concentration values. 

 Concentrations of copper, cobalt, lead, zinc, sulphur, selenium, tin and tungsten are further elevated in tailings samples 
compared to soil samples.  

 Concentrations of aluminum, barium, and nickel are further elevated in coil samples compared to tailings samples. 
 Concentrations of arsenic and cadmium are at similar levels in tailings and soil samples.   
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AEC 20: Tailings Spills Along Tailings Pipeline 
Attachments 
Figure A20-1 – Soil and Sediment Results 
Figure A20-2 – Groundwater and Surface Water Results 
Table A20-1 – Soil Analytical Results  
Table A20-2 – Groundwater Analytical Results 
Hand Auger Logs 
Photographs 
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AEC 20
Spills at Taillings Pipeline

EM31 Apparent Terrain Conductivity Survey
NAD83UTM Zone 9
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Contour (5 m)

NOTES
All locations and area boundaries are approximate.
Negative apparent terrain conductivity values likely due to EM field created by a
utility or metal response.
EM31 S/N: 8411031 | Data collected: September 8, 2017.
Base data source: 
Data provided by INAC (2013).
Drone imagery at the borrow pit, tailings ponds,
and interceptor ditch collected in 2018.
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Contour (5 m)

NOTES
All locations and area boundaries are approximate.
Base data source: 
Data provided by INAC (2013).
Drone imagery at the borrow pit, tailings ponds,
and interceptor ditch collected in 2018.
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Table A20-1:  Soil Analytical Results

17A20HA1 17A20HA10 17A20HA12 17A20HA14 17A20HA16 17A20HA18

17A20HA1 17A20HA10 17A20HA11-1 17A20HA11-2 17A20HA12 17A20HA13-1 17A20HA13-2 17A20HA14 17A20HA15-1 17A20HA15-2 17A20HA16 17A20HA17-1 17A20HA17-2 17A20HA18 17A20HA19-1 17A20HA19-2

0.2 m 0.2 m 0.15 m 0.25 m 0.2 m 0.05 m 0.15 m 0.15 m 0.05 m 0.15 m 0.15 m 0.15 m 0.03 m 0.15 m 0.15 m 0.30 m

9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017

sand sand tailings sand sand tailings sand sand tailings sand sand tailings sand sand tailings sand

Cyanide

Cyanide (SAD) mg/kg NG NG  -  -  -  -  -  -  -  - <0.5 <0.5  -  -  -  -  -  - 

Cyanide (WAD) mg/kg 0.9 NG  -  -  -  -  -  -  -  - <0.5 <0.5  -  -  -  -  -  - 

Routine / Salinity

pH pH Units 6-8 NG 7.53 7.94 2.77 7.19 7.7 2.28 7.37 7.94 2.87 7.58 7.85 5.24 7.64 7.78 6.24 7.8

Moisture % NG NG  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Metals

Antimony mg/kg 20 NG 0.8 0.1 0.4 0.7 0.3 0.2 0.6 0.9 0.5 0.3 0.5 0.6 0.5 0.5 0.4 0.6

Arsenic mg/kg 12 64 8.4 4.2 14.5 20.9 7.4 8 19 15.6 7.3 8.3 10.3 13.3 20.1 10.4 29.4 37.4

Barium mg/kg 500 946 499 17.2 32 85 115 46.5 222 239 35.3 102 222 214 195 225 70.7 99.2

Beryllium mg/kg 4 NG 0.9 0.9 1.1 1 0.9 0.5 0.8 1.4 1.1 1 1 1 1.1 1.1 1.4 1.3

Cadmium mg/kg 1.4 2.8 0.89 0.31 3.42 1.43 1.76 1.42 0.82 1.45 2.62 0.85 1.03 2.74 1.24 1.03 3.6 1.64

Chromium mg/kg 64 NG 17 14 11 27 13 6 27 58 19 37 36 17 24 25 11 28

Cobalt mg/kg 40 NG 17.5 16 26.1 15.8 17.9 83.2 17.3 26.8 83.8 22.5 20.4 53.2 20.3 19.6 82.3 16.8

Copper mg/kg 63 NG 312 80.6 19600 523 903 3890 241 243 4350 133 271 2890 346 348 4100 166

Lead mg/kg 70 NG 18.4 12.1 11 19.7 14.6 4.6 13 13.4 6.5 18.5 16.5 12.4 20.4 15.6 9.2 28.3

Mercury mg/kg 6.6 NG 0.39 0.06 0.98 0.24 0.62 0.12 0.54 0.55 0.09 0.1 0.56 0.14 0.39 0.68 <0.01 0.16

Molybdenum mg/kg 5 10 2.8 1.7 7.7 3.8 2.2 1.8 1.3 3 3.1 1.1 1.6 2.5 2.1 2.1 2.2 2.7

Nickel mg/kg 45 72 32.8 44.5 7 31.5 40.1 8 30 56.3 15.9 47.7 43.1 20.2 35.4 35.5 14.8 36.2

Selenium mg/kg 1 1.7 1.3 0.7 9.9 1.6 1 9.5 1.5 2.9 12.7 0.9 1.2 6.5 2.4 1.7 10.1 1.7

Silver mg/kg 20 NG <0.5 <0.5 5.1 0.6 <0.5 1.7 <0.5 1.1 2.7 <0.5 <0.5 1.5 <0.5 <0.5 1.9 <0.5

Thallium mg/kg 1 NG 0.2 0.1 0.7 0.4 0.1 0.3 0.3 0.6 0.7 0.3 0.3 0.4 0.3 0.3 0.5 0.4

Tin mg/kg 5 NG 1.2 0.6 14.5 2.2 1.4 4.6 0.9 1.2 7 0.9 1.1 4.5 1.7 1.5 6.1 2.6

Uranium mg/kg 23 NG 1.3 0.9 0.9 2.2 1.1 0.7 1.2 1.5 1.7 1.2 1.4 1.5 1.8 1.9 1.9 2.2

Vanadium mg/kg 130 160 33 23 19 84 21 9 40 56 11 48 48 36 43 41 19 59

Zinc mg/kg 200 462 129 67 1380 136 185 225 113 248 497 154 185 323 180 143 352 226

Volatile Organic Compounds (VOCs)

Carbon % NG NG  -  -  - 1.02  -  -  -  -  -  -  -  -  -  -  -  - 

8728899 8728913 8728914 8728915 8728916 8728917 8728918 8728919 8728920 8728921 8728922 8728923 8728924 8728925 8728926 8728927

17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467

Notes:
1 - Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008)
2 - Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999)
3 - Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003)
4 - Preliminary Background Concentration
Italic - Laboratory detection limit is greater one or more referenced guidelines

NG - No guideline

Shaded - Exceeds most stringent CCME CEQG or CWS PHC land-use guideline value

Bold  - Exceeds most stringent NWT CSR land-use guideline value

Bold and Shaded - Exceeds most stringent CCME CEQC or CWS PHC land-use guideline value, and exceeds most stringent NWT CSR land-use guideline value

Red - Exceeds Preliminary Background Concentration

N/A - Not applicable

Blank - Not analyzed

17A20HA1917A20HA11 17A20HA13 17A20HA15 17A20HA17

Sample ID

Lab Report Number

Parameter Unit
Most Stringent of 

Referenced 

Guidelines1,2,3

Preliminary 
Background 

Concentration4

A20
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Table A20-1:  Soil Analytical Results

17A20HA20 17A20HA22 17A20HA24 17A20HA26 17A20HA27 17A20HA29

17A20HA2-1 17A20HA2-2 17A20HA20 17A20HA21-1 17A20HA21-2 17A20HA22 17A20HA23-1 17A20HA23-2 17A20HA24 17A20HA25-1 17A20HA25-2 17A20HA26 17A20HA27 17A20HA28-1 17A20HA28-2 17A20HA29

0.15 m 0.30 m 0.15 m 0.05 m 0.15 m 0.10 m 0.05 m 0.15 m 0.10 m 0.05 m 0.30 m 0.10 m 0.15 m 0.15 m 0.3 m 0.15 m

9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017

tailings sand sand tailings sand sand tailings sand sand tailings sand sand sand tailings sand sand

Cyanide

Cyanide (SAD) mg/kg NG NG  -  -  -  -  -  -  -  -  - <5 2.7  -  -  -  -  - 

Cyanide (WAD) mg/kg 0.9 NG  -  -  -  -  -  -  -  -  - <5 <0.5  -  -  -  -  - 

Routine / Salinity

pH pH Units 6-8 NG 3.17 6.48 7.95 4.97 7.63 7.66 4.75 7.85 8.13 2.89 8.02 8.04 7.91 2.53 7.83 7.73

Moisture % NG NG  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Metals

Antimony mg/kg 20 NG 4.5 1.6 0.5 0.3 0.3 0.3 0.4 0.2 0.3 0.4 0.2 0.2 0.9 0.3 0.5 0.8

Arsenic mg/kg 12 64 26.2 15.4 23.9 9.3 18.1 4.9 16.2 5.5 11.9 6.7 6.6 7.1 18.9 8.9 32.5 17.6

Barium mg/kg 500 946 501 646 121 26.5 58.4 140 52.6 21.2 106 25.3 19.7 53.9 500 78.9 154 513

Beryllium mg/kg 4 NG 0.3 1.1 1.3 1.3 1.4 1.3 1 1 1.3 0.7 1.2 1 0.8 0.8 0.9 0.8

Cadmium mg/kg 1.4 2.8 1.16 4.39 1.19 3.75 0.83 1.03 2.92 0.27 0.53 1.21 0.38 0.42 0.92 1.64 0.7 1.14

Chromium mg/kg 64 NG 16 21 30 10 26 16 11 17 24 6 14 15 28 11 25 23

Cobalt mg/kg 40 NG 17.7 26.3 17.7 97.4 20.8 20.7 63.3 15.9 17.8 77.1 16.6 15.7 14 58.3 16.5 14.3

Copper mg/kg 63 NG 602 644 163 5400 454 1010 4090 73.9 123 4870 90.4 99.7 154 2490 266 289

Lead mg/kg 70 NG 20.3 20.6 23.5 42.8 20.5 14.2 8.9 13.9 20 6.8 16.6 25 14.6 7.6 12.6 12

Mercury mg/kg 6.6 NG 0.09 0.48 0.27 0.16 0.65 0.51 0.08 0.03 0.2 <0.01 0.05 0.18 0.66 0.11 0.27 0.57

Molybdenum mg/kg 5 10 7.5 4 2.3 1.7 1.8 11.6 1.7 1.3 1.5 2.1 0.8 0.9 2.1 2.3 1.2 3.4

Nickel mg/kg 45 72 49.8 42.9 40.2 12.1 35.1 16.3 16.8 43.8 43 9.9 45.6 37.4 30.7 12.2 27.6 26.3

Selenium mg/kg 1 1.7 4.9 1.9 1.3 11.2 1.7 3 9.3 0.7 1.2 11.6 1.1 1.1 0.9 9.6 1.2 1.4

Silver mg/kg 20 NG 0.7 <0.5 <0.5 2.1 <0.5 0.7 1.5 <0.5 <0.5 1.9 <0.5 <0.5 <0.5 1.5 <0.5 <0.5

Thallium mg/kg 1 NG 0.4 0.6 0.3 0.5 0.3 0.5 0.3 0.1 0.2 0.3 0.2 0.1 0.3 0.3 0.3 0.3

Tin mg/kg 5 NG 1.5 3 2 21.7 2.2 3.7 5.9 0.8 1.2 6.6 1.4 1 1.1 4.1 1.1 1.4

Uranium mg/kg 23 NG 1.3 3.5 2.2 1.7 2.1 2.8 1.5 1.1 1.7 0.8 1 1.1 1.8 1.1 1.4 1.6

Vanadium mg/kg 130 160 83 48 54 9 41 27 16 26 37 10 21 23 46 18 36 41

Zinc mg/kg 200 462 314 276 185 411 158 144 372 66 89 267 63 71 120 214 86 131

Volatile Organic Compounds (VOCs)

Carbon % NG NG  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

8728900 8728901 8728928 8728949 8728930 8728931 8728932 8728933 8728934 8728935 8728936 8728937 8728938 8728939 8728940 8728941

17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467

Notes:
1 - Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008)
2 - Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999)
3 - Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003)
4 - Preliminary Background Concentration
Italic - Laboratory detection limit is greater one or more referenced guidelines

NG - No guideline

Shaded - Exceeds most stringent CCME CEQG or CWS PHC land-use guideline value

Bold  - Exceeds most stringent NWT CSR land-use guideline value

Bold and Shaded - Exceeds most stringent CCME CEQC or CWS PHC land-use guideline value, and exceeds most stringent NWT CSR land-use guideline value

Red - Exceeds Preliminary Background Concentration

N/A - Not applicable

Blank - Not analyzed

17A20HA2

Unit
Most Stringent of 

Referenced 

Guidelines1,2,3

Preliminary 
Background 

Concentration4

A20

17A20HA2817A20HA21 17A20HA23 17A20HA25

Sample ID

Lab Report Number

Parameter
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Table A20-1:  Soil Analytical Results

17A20HA31 17A20HA32 17A20HA33 17A20HA4 17A20HA6 17A20HA8

17A20HA3-1 17A20HA3-2 17A20HA30-1 17A20HA30-2 17A20HA31 17A20HA32 17A20HA33 17A20HA4 17A20HA5-1 17A20HA5-2 17A20HA6 17A20HA7-1 17A20HA7-2 17A20HA8 17A20HA9-1 17A20HA9-2

0.15 m 0.35 m 0.15 m 0.3 m 0.15 m 0.25 m 0. 25 m 0.15 m 0.15 m 0.30 m 0.15 m 0.15 m 0.30 m 0.15 m 0.15 m 0.30 m

9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/10/2017 9/10/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017 9/9/2017

sand sand tailings sand sand sand sand sand tailings sand sand tailings sand sand tailings sand

Cyanide

Cyanide (SAD) mg/kg NG NG  -  -  -  -  -  -  -  -  -  -  - <5 <0.5  -  -  - 

Cyanide (WAD) mg/kg 0.9 NG  -  -  -  -  -  -  -  -  -  -  - <5 <0.5  -  -  - 

Routine / Salinity

pH pH Units 6-8 NG 7.46 7.42 2.92 7.66 7.8 7.67 7.41 7.98 6.96 7.37 7.92 3.92 6.65 7.38 2.91 7.16

Moisture % NG NG  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

Metals

Antimony mg/kg 20 NG 0.3 0.2 0.3 0.8 0.9 2 1.2 0.3 0.5 0.8 0.9 0.3 0.6 0.5 0.3 0.8

Arsenic mg/kg 12 64 7.2 6.6 13.6 21.1 17.6 26.5 28 9 14.1 34.2 28.6 12.8 22.9 14.6 7.2 22

Barium mg/kg 500 946 105 42 32.9 547 700 1140 886 100 67.4 56.4 93.9 26.4 44.2 95.9 34.9 81.8

Beryllium mg/kg 4 NG 1.4 1.2 0.8 0.8 0.8 2.3 2.3 1.2 1.5 1.1 1.2 1.3 1 1.1 0.7 0.9

Cadmium mg/kg 1.4 2.8 0.82 0.55 1.31 0.96 1.4 2.94 2.01 0.51 3.62 1.48 0.98 1.53 0.78 0.95 0.59 0.71

Chromium mg/kg 64 NG 24 19 8 24 23 31 31 27 19 26 36 9 21 25 7 31

Cobalt mg/kg 40 NG 30.2 23.9 80.6 18.8 16.6 27.3 26.5 18.8 58 21 15.5 55.5 21.6 18.7 64.4 15.4

Copper mg/kg 63 NG 788 488 5390 217 421 842 535 178 3260 783 196 4300 812 453 4370 259

Lead mg/kg 70 NG 13.4 12.6 6.1 13.3 12.4 24.8 22.4 16.1 11.6 18.5 21.3 7 13.4 14.5 6.3 16.2

Mercury mg/kg 6.6 NG 0.14 0.67 0.05 0.45 0.31 1.21 0.77 0.33 0.36 0.36 0.42 0.97 0.22 0.41 0.9 0.2

Molybdenum mg/kg 5 10 1.6 1.2 1.7 1.3 2 5.5 3.1 1.2 3.5 7.5 5 2.4 3.7 2.6 1.6 4

Nickel mg/kg 45 72 37.9 37.7 11.2 35.5 28.7 49.9 51.5 42.8 22.1 32.2 38.6 9.9 23.2 38.6 9.9 31.5

Selenium mg/kg 1 1.7 2.7 2.5 10.8 1.2 1.5 2.8 2.2 0.9 6.9 2.8 1.6 9.8 2.8 1.9 9.9 1.6

Silver mg/kg 20 NG 0.5 <0.5 2 <0.5 <0.5 0.8 0.6 <0.5 1.5 <0.5 <0.5 1.9 0.5 <0.5 1.9 <0.5

Thallium mg/kg 1 NG 0.2 0.2 0.3 0.3 0.3 0.6 0.5 0.2 0.4 0.4 0.5 0.4 0.4 0.3 0.3 0.4

Tin mg/kg 5 NG 1.5 1 6.9 0.8 1.6 4.1 3.1 0.9 3.9 2.2 3.8 5.6 2.1 1.5 4.9 1.7

Uranium mg/kg 23 NG 1.1 0.9 0.8 1.1 1.6 5.4 7.2 1 2 2.7 2.4 1.7 1.6 1.6 1.1 1.8

Vanadium mg/kg 130 160 32 27 12 41 45 74 51 38 45 79 100 17 67 56 10 93

Zinc mg/kg 200 462 123 95 274 142 171 395 299 110 289 136 108 235 84 122 167 81

Volatile Organic Compounds (VOCs)  - 

Carbon % NG NG  -  -  - 0.28  -  -  -  -  -  -  -  -  -  -  -  - 

8728902 8728903 8728942 8728943 8728944 8728945 8728946 8728904 8728905 8728906 8728907 8728908 8728909 8728910 8728911 8728912

17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467 17Y261467

Notes:
1 - Canadian Council of Ministers of the Environment (CCME) Canada-Wide Standards (CWS) for Petroleum Hydrocarbons (PHC) in Soil (CCME 2008)
2 - Canadian Council of Ministers of the Environment (CCME) Canadian Environmental Quality Guidelines (CEQG) - Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME 1999)
3 - Northwest Territories Environmental Guideline for Contaminated Site Remediation (NWT CSR 2003)
4 - Preliminary Background Concentration
Italic - Laboratory detection limit is greater one or more referenced guidelines

NG - No guideline

Shaded - Exceeds most stringent CCME CEQG or CWS PHC land-use guideline value

Bold  - Exceeds most stringent NWT CSR land-use guideline value

Bold and Shaded - Exceeds most stringent CCME CEQC or CWS PHC land-use guideline value, and exceeds most stringent NWT CSR land-use guideline value

Red - Exceeds Preliminary Background Concentration

N/A - Not applicable

Blank - Not analyzed

Parameter Unit

Sample ID

Lab Report Number

17A20HA917A20HA3 17A20HA30 17A20HA5 17A20HA7
Most Stringent of 

Referenced 

Guidelines1,2,3

Preliminary 
Background 

Concentration4

A20

3 of 3
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Table A20-2:  Groundwater Analtyical Results

AEC

Location MW13-01 13MW-01 S4-27-18

Field ID MW13-01 13MW-01 S4-27-18 17BMW01 17BMW-01 17BMW-01

Sample Date 2-Oct-2017 5-Oct-2017 1-Jul-2018 2-Oct-2017 4-Oct-2017 1-Jul-2018

Laboratory Report Number 17Y268688 17V270219 18Y358442 17Y268688 17V270219 18Y358442

Laboratory Sample ID 8791187 8804712 9378814 8791186 8804713 9378824

Agricultural Res / Park

Field Parameters

Field Temperature 0C - - -  -  - 0.7  -  - 1.2

Field pH pH Units 6.5-9 6.5-9 -  -  - 8.01  -  - 7.68

Field Conductivity µS/cm - - -  -  - 286.9  -  - 362.0

Routine

pH pH Units 6.5-9 6.5-9 - 7.58  - 7.2 7.54  - 7.26

Electrical Conductivity (EC) µS/cm - - - 433  - 310 559  - 383

Total Dissolved Solids (TDS) mg/L 3000 - - 280  - 212 380  - 192
Hardness as CaCO3 mg/L - - - 227 585 166 282 307 188
Alkalinity (total as CaCO3) mg/L - - - 90 135 92 107 95.3 106

Bromide mg/L - - - <0.05  - <0.05 <0.05  - <0.05

Chloride mg/L 100 120 - 0.11  - 0.08 0.39  - 0.3

Fluoride mg/L 0.12 0.12 0.39 0.07  - 0.06 0.2  - 0.2

Sulphate mg/L 100 100 182 137  - 74.5 189  - 99.2

Nutrients

Ammonia mg/L 0.021-231 2 0.021-231 2 -  -  - <0.01  -  - <0.01
Nitrate (as NO3-N) mg/L 13 13 - 0.14  - 0.149 0.228  - 0.14
Nitrite (as NO2-N) mg/L 0.06 0.06 - <0.005  - <0.005 <0.005  - <0.005

Nitrogen (Total) mg/L - - -  -  - 0.23  -  - 0.26

Cyanide

Cyanide (SAD) mg/L - - -  -  - <0.002  -  - <0.002

Dissolved Metals

Aluminum mg/L 0.005 / 0.1 3 0.005 / 0.1 3 - 0.046  - 0.004 0.008  - 0.002

Antimony mg/L 2 2 - <0.0002  - <0.0002 0.0002  - <0.0002

Arsenic mg/L 0.005 0.005 - 0.0007  - 0.0006 0.0003  - 0.0006

Barium mg/L 0.5 0.5 - 0.0053  - 0.0034 0.0158  - 0.0047

Beryllium mg/L 0.0053 0.0053 - 0.00001  - <0.00001 <0.00001  - <0.00001

Boron mg/L 0.5 1.5 - 0.002  - <0.002 0.008  - 0.003

Cadmium mg/L 0.00012 0.00012 0.000047 <0.00001  - <0.00001 0.00003  - <0.00001

Calcium mg/L - - - 68  - 49.4 87.6  - 59

Chromium mg/L 0.0089 0.0089 - <0.0005  - <0.0005 <0.0005  - <0.0005

Cobalt mg/L 0.05 - - <0.00005  - <0.00005 0.00051  - 0.00015

Copper mg/L 0.002 0.002 - 0.0009  - 0.0008 0.0011  - 0.0009

Iron mg/L 0.3 0.3 - 0.098  - 0.064 0.028  - 0.071

Lead mg/L 0.001-0.002 4 0.001-0.002 4 - 0.00017  - <0.00005 <0.00005  - <0.00005

Lithium mg/L - - - 0.0069  - 0.0049 0.0205  - 0.0142

Magnesium mg/L - - - 13.8  - 10.4 15.4  - 9.81

Manganese mg/L 0.2 - - 0.003  - <0.001 0.138  - 0.049

Mercury mg/L 0.000016 0.000016 - <0.00001  - <0.00001 <0.00001  - <0.00001

Molybdenum mg/L 0.073 0.073 - 0.00212  - 0.00171 0.00816  - 0.00122

Nickel mg/L 0.025-0.083 4 0.025-0.083 4 - 0.0003  - <0.0002 0.0017  - 0.0006

Potassium mg/L - - - 0.975  - 0.791 2.5  - 0.924

Selenium mg/L 0.001 0.001 - <0.0005  - <0.0005 <0.0005  - <0.0005

Silver mg/L 0.00025 0.00025 - <0.00002  - <0.00002 <0.00002  - <0.00002

Sodium mg/L - - - 0.89  - 0.707 1.65  - 1.02

Strontium mg/L - - -  -  - 0.0906  -  - 0.0887

Thallium mg/L 0.0008 0.0008 - <0.00001  - <0.00001 0.00002  - <0.00001

Tin mg/L - - -  -  - <0.00005  -  - 0.00009

Titanium mg/L 0.1 0.1 - 0.0027  - 0.0008 0.0008  - 0.0011

Tungsten mg/L - - -  -  - 0.0004  -  - 0.00037

Uranium mg/L 0.01 0.015 - 0.00282  - 0.0021 0.00255  - 0.00207

Vanadium mg/L 0.1 - <0.0005  - <0.0005 <0.0005  - <0.0005

Zinc mg/L 0.01 0.01 - <0.002  - <0.002 <0.002  - 0.004

Notes:
1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and coarse textured soil under Agricultural and Residential/Parkland land use
2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

17BMW-01

AEC 20

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations
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 APPENDIX A – AEC 20 SUMMARY
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Table A20-2:  Groundwater Analtyical Results

AEC

Location MW13-01 13MW-01 S4-27-18

Field ID MW13-01 13MW-01 S4-27-18 17BMW01 17BMW-01 17BMW-01

Sample Date 2-Oct-2017 5-Oct-2017 1-Jul-2018 2-Oct-2017 4-Oct-2017 1-Jul-2018

Laboratory Report Number 17Y268688 17V270219 18Y358442 17Y268688 17V270219 18Y358442

Laboratory Sample ID 8791187 8804712 9378814 8791186 8804713 9378824

Agricultural Res / Park

17BMW-01

AEC 20

Parameter Unit
Federal Interim Guideline1 Preliminary 

Background 
Concentrations

Total Metals

Aluminum mg/L 0.005 / 0.1 3 0.005 / 0.1 3 -  - 49.1  -  - 1.69  - 

Antimony mg/L 2 2 -  - 0.0034  -  - <0.0005  - 

Arsenic mg/L 0.005 0.005 -  - 0.0962  -  - 0.001  - 

Barium mg/L 0.5 0.5 -  - 0.313  -  - 0.044  - 

Beryllium mg/L 0.0053 0.0053 -  - 0.00553  -  - 0.00008  - 

Boron mg/L 0.5 1.5 -  - 0.016  -  - 0.007  - 

Cadmium mg/L 0.00012 0.00012 0.000047  - 0.00264  -  - 0.00006  - 

Chromium mg/L 0.0089 0.0089 -  - 0.105  -  - 0.002  - 

Cobalt mg/L 0.05 - -  - 0.0377  -  - 0.00105  - 

Copper mg/L 0.002 0.002 -  - 0.313  -  - 0.015  - 

Iron mg/L 0.3 0.3 -  - 94.4  -  - 2.24  - 

Lead mg/L 0.001-0.002 4 0.001-0.002 4 -  - 0.0789  -  - 0.00124  - 

Lithium mg/L - - -  - 0.0422  -  - 0.0214  - 

Magnesium mg/L - - -  - 60.3  -  - 16.7  - 

Manganese mg/L 0.2 - -  - 2.11  -  - 0.138  - 

Mercury mg/L 0.000016 0.000016 -  - <0.00001  -  - <0.00001  - 

Molybdenum mg/L 0.073 0.073 -  - 0.0201  -  - 0.004  - 

Nickel mg/L 0.025-0.083 4 0.025-0.083 4 -  - 0.0652  -  - 0.0027  - 

Potassium mg/L - - -  - 11.6  -  - 2.24  - 

Selenium mg/L 0.001 0.001 -  - 0.0018  -  - <0.0005  - 

Silver mg/L 0.00025 0.00025 -  - 0.00061  -  - <0.00002  - 

Sodium mg/L - - -  - 2.48  -  - 1.23  - 

Thallium mg/L 0.0008 0.0008 -  - 0.00112  -  - 0.00007  - 

Titanium mg/L 0.1 0.1 -  - 0.459  -  - 0.056  - 

Uranium mg/L 0.01 0.015 -  - 0.0151  -  - 0.00289  - 

Vanadium mg/L 0.1 -  - 0.105  -  - 0.002  - 

Zinc mg/L 0.01 0.01 -  - 0.627  -  - 0.012  - 

Hydrocarbons

Benzene mg/L 0.088 0.14 -  -  - <0.0005  -  - <0.0005

Toluene mg/L 0.083 0.083 -  -  - <0.0005  -  - <0.0005

Ethylbenzene mg/L 3.2 11 -  -  - <0.0005  -  - <0.0005

Xylene (m) mg/L - - -  -  - <0.0005  -  - <0.0005

Xylene (o) mg/L - - -  -  - <0.0005  -  - <0.0005

Xylenes Total mg/L 3.9 3.9 -  -  - <0.001  -  - <0.001
F1 (C6-C10) mg/L - - -  -  - <0.1  -  - <0.1
F1 (C6-C10) - BTEX mg/L 0.81 0.81 -  -  - <0.1  -  - <0.1
F2 (C10-C16) mg/L 1.3 1.3 - <0.1  - <0.1 <0.1  - <0.1
F3 (C16-C34) mg/L - - - <0.1  - <0.1 <0.1  - 0.3
F4 (C34-C50) mg/L - - - <0.1  - <0.1 <0.1  - 0.32

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene mg/L 0.0058 0.0058 - <0.00002  -  - <0.00002  -  - 

Acenaphthylene mg/L 0.046 0.046 - <0.00002  -  - <0.00002  -  - 

Acridine mg/L 0.00005 0.00005 - <0.00005  -  - <0.00005  -  - 

Anthracene mg/L 0.000012 0.000012 - <0.00001  -  - <0.00001  -  - 

Benz(a)anthracene mg/L 0.000018 0.000018 - <0.00001  -  - <0.00001  -  - 

Benzo(a) pyrene mg/L 0.00001 0.00001 - <0.00001  -  - <0.00001  -  - 

Benzo(b)fluoranthene mg/L - - - <0.00001  -  - <0.00001  -  - 

Benzo(b+j)fluoranthene mg/L 0.00048 0.00048 - <0.00001  -  - <0.00001  -  - 

Benzo(g,h,i)perylene mg/L 0.00017 0.00017 - <0.00001  -  - <0.00001  -  - 

Benzo(j)fluoranthene mg/L - - - <0.00001  -  - <0.00001  -  - 

Benzo(k)fluoranthene mg/L 0.00048 0.00048 - <0.00001  -  - <0.00001  -  - 

Chrysene mg/L 0.0001 0.0001 - <0.00001  -  - <0.00001  -  - 

Dibenz(a,h)anthracene mg/L 0.00026 0.00026 - <0.00001  -  - <0.00001  -  - 

Fluoranthene mg/L 0.00004 0.00004 - <0.00002  -  - <0.00002  -  - 

Fluorene mg/L 0.003 0.003 - <0.00002  -  - <0.00002  -  - 

Indeno(1,2,3-c,d)pyrene mg/L 0.00021 0.00021 - <0.00001  -  - <0.00001  -  - 

Naphthalene mg/L 0.0011 0.0011 - <0.00005  -  - 0.00005  -  - 

Phenanthrene mg/L 0.0004 0.0004 - <0.00004  -  - <0.00004  -  - 

Pyrene mg/L 0.000025 0.000025 - <0.00002  -  - <0.00002  -  - 

Quinoline mg/L 0.0034 0.0034 - <0.0001  -  - <0.0001  -  - 

Notes:
1 Environment Canada (June 2016). Guidance Document on Federal Interim Groundwater Quality Guidelines (FIGQG) for Federal Contaminated Sites, for fine and coarse textured soil under Agricultural and Residential/Parkland land use
2 Guideline varies with pH and temperature
3 Guideline varies with pH
4 Guideline varies hardness
"-" No applicable guideline or not analyzed

BOLD - Greater than Guideline

RED - Greater than Preliminary Background Concentration

2 of 2



1

SAND - some gravel to gravelly, trace silt, damp, brown, stained, medium to coarse
sand

END OF AUGER HOLE   (0.2 metres)
   Note:  Backfilled at completion
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2

SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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2

SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.35 metres)
   Note:  Backfilled at completion
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1

SAND (COLLUVIUM) - some gravel to gravelly, trace silt, damp, brown, stained,
medium to coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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SAND (COLLUVIUM TAILINGS) - trace silt, trace gravel, damp, red, medium to
coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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1

SAND (COLLUVIUM) - some gravel to gravelly, trace silt, damp, brown, stained,
medium to coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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SAND (COLLUVIUM TAILINGS) - trace silt, trace gravel, damp, red, medium to
coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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1

SAND (COLLUVIUM) - some gravel to gravelly, trace silt, damp, brown, stained,
medium to coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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Project No: ENW.WENW03039-02

UTM: 540346.1802 E; 6870661.844 N; Z 9
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2

SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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1

SAND (COLLUVIUM) - some gravel to gravelly, trace silt, damp, brown, stained to
0.15 metres, medium to coarse sand

END OF AUGER HOLE   (0.2 metres)
   Note:  Backfilled at completion
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SAND (COLLUVIUM TAILINGS) - trace silt, trace gravel, damp, red, medium to
coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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1

SAND - some gravel to gravelly, trace silt, damp, brown, medium to coarse sand

END OF AUGER HOLE   (0.2 metres)
   Note:  Backfilled at completion
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Cantung, Northwest Territories
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Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540365.3765 E; 6870641.741 N; Z 9
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2

SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.15 metres)
   Note:  Backfilled at completion
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1

SAND - some gravel to gravelly, trace silt, damp, brown, stained to 0.05 metres,
medium to coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion

H
an

d 
au

ge
r

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
Description

ENVIRONMENTAL ENW-WENW03039-02.GPJ EBA.GDT 18/2/9

M
et

ho
d

Completion Depth: 0.15 m

Start Date: 2017 September 9

Completion Date: 2017 September 9

Page 1 of 1

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor:

Drilling Rig Type:
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Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540474.0211 E; 6870513.755 N; Z 9
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SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.15 metres)
   Note:  Backfilled at completion
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1

SAND - some gravel to gravelly, trace silt, damp, brown, stained to 0.05 metres,
medium to coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion

H
an

d 
au

ge
r

Sa
m

pl
e 

N
um

be
r

Sa
m

pl
e 

Ty
pe

Soil
Description

ENVIRONMENTAL ENW-WENW03039-02.GPJ EBA.GDT 18/2/9

M
et

ho
d

Completion Depth: 0.15 m

Start Date: 2017 September 9

Completion Date: 2017 September 9

Page 1 of 1

North American
Tungsten Corporation

Ltd.
Project: Phase III Environmental Site Assessment

Location: Cantung Mine

Cantung, Northwest Territories

Contractor:

Drilling Rig Type:

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02
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SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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1

SAND - some gravel to gravelly, trace silt, damp, brown, stained, medium to coarse
sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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Location: Cantung Mine

Cantung, Northwest Territories
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Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02
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SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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1

SAND - some gravel to gravelly, trace silt, damp, brown, stained, medium to coarse
sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.15 metres)
   Note:  Backfilled at completion
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1

SAND - some gravel to gravelly, trace silt, damp, brown, stained to 0.05 metres,
medium to coarse sand

END OF AUGER HOLE   (0.1 metres)
   Note:  Backfilled at completion
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Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540632.7415 E; 6870381.754 N; Z 9
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SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.15 metres)
   Note:  Backfilled at completion
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UTM: 540654.6863 E; 6870363.567 N; Z 9
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1

SAND - some gravel to gravelly, trace silt, damp, brown, stained to 0.05 metres,
medium to coarse sand

END OF AUGER HOLE   (0.1 metres)
   Note:  Backfilled at completion
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Location: Cantung Mine

Cantung, Northwest Territories
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Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540656.3918 E; 6870366.17 N; Z 9

0  0

1

D
ep

th
(m

)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

D
ep

th
(ft

)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

Testpit No: 17A20HA24

    Vapour readings (ppmv)    
200 400 600 800

Notes and
Comments Ba

ck
fil

l



1

2

SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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Location: Cantung Mine

Cantung, Northwest Territories

Contractor:

Drilling Rig Type:

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540676.6234 E; 6870341.448 N; Z 9
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1

SAND - some gravel to gravelly, trace silt, damp, brown, stained, medium to coarse
sand

END OF AUGER HOLE   (0.1 metres)
   Note:  Backfilled at completion
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Location: Cantung Mine

Cantung, Northwest Territories

Contractor:

Drilling Rig Type:

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540675.8177 E; 6870344.735 N; Z 9
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1

SAND - some gravel to gravelly, trace silt, damp, brown, medium to coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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SAND (COLLUVIUM TAILINGS) - trace silt, trace gravel, damp, red, medium to
coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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Location: Cantung Mine

Cantung, Northwest Territories

Contractor:
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Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540755.6496 E; 6870255.63 N; Z 9
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SAND - some gravel to gravelly, trace silt, damp, brown, medium to coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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Location: Cantung Mine

Cantung, Northwest Territories

Contractor:

Drilling Rig Type:

Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540759.0553 E; 6870257.053 N; Z 9
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SAND (TAILINGS) - trace silt, trace gravel, damp, red, medium to coarse sand

SAND - trace to some gravel, trace silt, damp, brown, medium to coarse sand

END OF HAND AUGER   (0.3 metres)
   Note:  Backfilled at completion
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Location: Cantung Mine

Cantung, Northwest Territories

Contractor:
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SAND - some gravel to gravelly, trace silt, damp, brown, stained, medium to coarse
sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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SAND - some gravel to gravelly, trace silt, damp, brown, medium to coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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Location: Cantung Mine

Cantung, Northwest Territories

Contractor:
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Logged By: NH

Reviewed By: JW

Project No: ENW.WENW03039-02

UTM: 540855 E; 6870164 N; Z 9

0  0

1

D
ep

th
(m

)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

D
ep

th
(ft

)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

3.1

3.2

Testpit No: 17A20HA32

    Vapour readings (ppmv)    
200 400 600 800

Notes and
Comments Ba

ck
fil

l



1

SAND (COLLUVIUM) - some gravel to gravelly, trace silt, damp, brown, medium to
coarse sand

END OF AUGER HOLE   (0.15 metres)
   Note:  Backfilled at completion
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 APPENDIX A – AEC 20 PHOTOGRAPHS 
 FILE: 704-ENW.WENW03039-03 | OCTOBER 2020 | ISSUED FOR USE 
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Photo 1: Facing southeast. Tailings pipeline run from Mill Building to tailings pond. 
(October 2, 2017) 
  

 

Photo 2: Tailings pipeline running from Mill Building to tailings pond.  
(September 9, 2017) 
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Photo 3: Tailings spill at the southeast end of the pipeline.  

(October 2, 2017) 

 
Photo 4: Tailings Spill (October 2, 2017) 
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Photo 5: Sample location T18 (October 2, 2017) 




