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APPENDIX H:  
Groundwater Chemical Results 



Table H-1

Groundwater - Field Chemical Results (Active Aquitard)

Twin Creeks Environmental Centre

OW16-6 9.1 7.3 2,130 19.3

OW17-4 12.5 7.6 1,770 7.92

OW40D-4 14.4 7.5 2,160 570

OW54A-4 10.5 7.1 2,550 56.5

OW56-4 12.9 7.5 4,140 15.6

OW57-4 8.9 7.4 3,790 4.74

OW58-6 11.4 7.3 3,900 4.88

OW59-6 10.6 7.1 5,020 3.56

OW60-4 17.5 7.5 1,050 >999

OW67-4 10.7 7.5 890 >999

OW68-5 9.4 7.5 1,260 37.1

OW69-5 9.5 7.1 5,930 39.7

OW70B-5 10.1 7.1 2,470 16.7

OW71A-5 10.2 7.4 1,520 29.7

OW72-6 8.5 7.2 2,850 6.13

OW73-6 8.9 7.1 4,750 13.6

OW79-5 18.3 7.5 1,350 29.6

OW80-3 12.7 7.2 780 421

OW81-5 9.5 7.0 2,880 8.49

OW82-5 10.2 7.7 4,290 8.90

OW83-5 10.3 7.5 2,510 5.35

OW84-6 13.3 7.2 4,170 12.1

OW67-4 12.7 6.8 780 >999

OW16-6 8.0 6.9 2,020 13.1

OW17-4 11.9 7.2 3,220 63.2

OW54A-4 8.2 7.3 2,470 98.7

OW56-4 11.5 7.2 4,990 26.5

OW57-4 10.0 7.1 2,780 6.98

OW58-6 11.3 7.1 3,910 7.65

OW59-6 9.8 7.3 5,090 3.99

OW67-4 9.3 7.2 890 >999

OW68-5 10.3 6.9 1,340 5.61

OW69-5 11.3 6.7 5,920 12.9

OW70B-5 7.1 7.2 2,410 4.38

OW71A-5 9.4 7.0 1,530 16.4

OW72-6 10.8 7.0 3,070 6.95

OW73-6 11.6 7.0 4,660 92.2

NOTES: 1) µS/cm denotes microsiemens per centimetre. 

2) NTU denotes nephelometric turbidity unit.

November 2023

Location Temperature (0C) pH
Conductivity 

(µS/cm)

Turbidity

(NTU)

May 2023

May 2023 - Verification Monitoring



Table H-2

Groundwater - Field Chemical Results (Interstadial Silt & Sand)

Twin Creeks Environmental Centre

OW16-7 10.7 7.7 1,370 34.7

OW40A-7 14.9 7.5 3,220 230

OW46-7 12.3 7.5 4,590 6.42

OW47-6 12.3 7.8 4,880 40.5

OW54-10 9.5 7.3 2,490 99.5

OW57-15 10.0 7.3 3,240 29.5

OW58-17 11.3 7.3 3,940 7.04

OW60-8 15.2 7.8 840 54.8

OW67-11 11.5 7.1 1,640 86.5

OW72-10 9.4 7.2 3,130 30.6

OW73-9 9.7 7.4 3,780 13.6

OW79-7 18.3 7.1 1,770 28.7

OW80-6 12.1 7.4 1,520 65.4

OW81-7 9.8 6.8 2,590 54.5

OW82-14 9.8 7.6 2,890 82.4

OW83-9 9.6 7.5 1,880 93.1

OW84-11 10.1 7.6 3,050 46.6

OW16-7 8.6 7.1 1,510 27.3

OW46-7 11.2 7.6 4,750 8.16

OW47-6 12.3 7.1 4,350 50.2

OW54-10 7.9 7.5 2,630 17.4

OW57-15 10.3 7.3 3,250 10.3

OW58-17 11.0 7.4 6,270 6.27

OW67-11 9.0 7.1 1,650 65.5

OW72-10 9.8 7.1 2,990 102

OW73-9 11.6 7.4 4,250 19.6

NOTES: 1) µs/cm denotes microsiemens per centimetre. 

2) NTU denotes nephelometric turbidity unit

3) Italics denotes non-representative data due to faulty instrument.

November 2023

Location Temperature (0C) pH
Conductivity 

(µS/cm)

Turbidity

(NTU)

May 2023



Table H-3

Groundwater - Field Chemical Results (Interface Aquifer)

Twin Creeks Environmental Centre

OW19-29 11.3 7.5 2,710 9.77

OW39A-26 19.1 7.8 940 95.6

OW49-29 10.8 6.4 2,650 12.1

OW79-26 15.3 7.1 990 59.3

OW80-27 13.6 7.9 820 7.75

OW81-27 11.5 6.8 1,610 37.5

OW82-28 10.7 8.0 1,140 97.3

OW83-29 10.9 7.7 890 19.0

OW84-31 9.5 7.5 2,340 39.3

Cemetery Well 6.9 8.1 590 5.64

OW84-31 17.5 6.8 2,360 7.31

OW84-31 12.1 7.5 2,460 5.18

NOTES: 1) µs/cm denotes microsiemens per centimetre. 

2) NTU denotes nephelometric turbidity unit

Location Temperature (0C) pH
Conductivity 

(µS/cm)

Turbidity

(NTU)

November 2023 - Verification Monitoring

May 2023

May 2023 - Verification Monitoring



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5

 

Date 23-Mar-84 4-Jul-84 24-Jul-84 18-Sep-84 26-Mar-85 11-Sep-85 30-Apr-86 8-Sep-86 30-Apr-87 27-May-88 3-Nov-88 7-Jun-89 1-Nov-89

Laboratory Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean

Alkalinity (Total as CaCO3) mg/L 30-500*** 496 506 500 488 498 467 539

Dissolved Boron (B) mg/L 5.0*

Dissolved Calcium (Ca) mg/L  145 115 84 80 114 118 113 123 128 102 145 105 140

Dissolved Chloride (Cl) mg/L 250** 13 36 14 27 1 1 1 1 29 44 45 44 40

Dissolved Iron (Fe) mg/L 0.30** <0.04 <0.04 <0.04 <0.04 <0.03 <0.04 <0.02 0.47 <0.02 <0.02 0.05 <0.01 0.08

Dissolved Magnesium (Mg) mg/L  121 120 113 132 106 111 110 116 115 107 126 110 130

Dissolved Organic Carbon mg/L 5** 3.3 3.3 2.3 2.4 2.1 1.8 2.4 1.8 2.6 2 1.8 2.3 1.7

Dissolved Potassium (K) mg/L  10 3.7 9.7 3.9 4.3 2.7 1.9 2.8 4.4 2.86 8.8 2.2 47

Dissolved Sodium (Na) mg/L 200** 80 50 77 60 50 53 43 57 56 45.4 58 72 67

Dissolved Sulphate (SO4) mg/L 500** 400 338 385 390 330 330 270 360 330 270 289 320 267

Nitrate (N) mg/L 10.0*

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0* 0.33 0.18 0.42 0.75 0.7 0.96 0.69 0.5 0.45 0.67 0.3 0.28 0.53

Total Ammonia-N mg/L  0.01 0.23 0.02 0.02 0.07 0.01 0.01 0.01 0.02 0.03 0.01 0.01

Total Kjeldahl Nitrogen (TKN) mg/L  0.45 0.3 0.2 0.26 0.49 0.22 3.2 0.4 1.68 0.4 0.3 0.12

Ion Percentage % 5.3 9.1 7.7 3.9 14.1 6.1 17.3

  

Parameter Units ODWQS OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5

 

Date 27-May-90 11-Dec-90 22-May-91 14-Nov-91 29-May-92 12-Nov-92 17-Jun-93 16-Dec-93 12-May-94 6-Jun-95 2-Nov-95 8-May-96 11-Dec-96

Laboratory Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Zenon Zenon Zenon Zenon

Alkalinity (Total as CaCO3) mg/L 30-500*** 484 466 508 506 462 480 444 451 453 570 510 470 510

Dissolved Boron (B) mg/L 5.0* 0.22 0.08 0.16 0.19 0.2

Dissolved Calcium (Ca) mg/L  119 97 121 96 86.1 119 104 105 97.6 93 99 95 100

Dissolved Chloride (Cl) mg/L 250** 43 43 25 31 27 52 42 34 34 37 31 32 31

Dissolved Iron (Fe) mg/L 0.30** 0.03 <0.02 <0.02 <0.02 <0.02 0.08 0.02 <0.01 <0.01 <0.01 0.07

Dissolved Magnesium (Mg) mg/L  142 101 111 103 100 128 114 111 108 100 110 100 110

Dissolved Organic Carbon mg/L 5** 2 1.6 3.3 2.3 2.7 2.7 2

Dissolved Potassium (K) mg/L  2.8 2.71 2.74 3.38 2.28 3.03 2.91 4.84 2.79 2.3 3 2.5 3

Dissolved Sodium (Na) mg/L 200** 56.1 63.4 57.8 54.2 58.2 52.3 62.4 53.3 47 54 54 59

Dissolved Sulphate (SO4) mg/L 500** 270 310 380 340 350 320 370 340 230 300 330 330 330

Nitrate (N) mg/L 10.0*

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0* 0.4 0.28 0.26 0.33 0.25 0.01 0.02 0.33 0.13 0.12 0.091 0.16 0.19

Total Ammonia-N mg/L  0.11 0.06 0.04 0.01 0.01 0.43 0.01 <0.01 0.05 <0.03 0.04 <0.03

Total Kjeldahl Nitrogen (TKN) mg/L  0.33 0.3 0.33 3.03 0.21 0.15 0.43 0.3 0.21 0.56 0.18 0.51 0.27

Ion Percentage % 1.4 3.3 0.9 2.0 9.1 2.5 5.7 10.5 4.9 1.3 0.0 2.1

  

Parameter Units ODWQS OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5

 

Date 14-May-97 4-Dec-97 13-May-98 29-Mar-00 5-Dec-00 8-May-01 28-Nov-01 23-May-02 14-May-03 12-Nov-03 25-May-04 26-Nov-04 13-May-05

Laboratory Zenon Zenon Zenon Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 470 520 480 514 464 403 435 424 392 455 365 404 339

Dissolved Boron (B) mg/L 5.0* 0.19 0.18 0.18 0.25 0.15 0.23 0.16

Dissolved Calcium (Ca) mg/L  100 110 110 94 93 88 78 93 81 100 103 100 105

Dissolved Chloride (Cl) mg/L 250** 30 23 24 16 22 23 19 24 19 18 33 28 38

Dissolved Iron (Fe) mg/L 0.30** <0.010 <0.01 0.015 0.97 1.67 0.14 <0.01 <0.01 0.17 0.42 <0.01 0.02 <0.01

Dissolved Magnesium (Mg) mg/L  100 110 110 101 102 88 78 93 80 104 107 102 105

Dissolved Organic Carbon mg/L 5** 2.1 2.2 2.0 1.6 2.7 3.0 2.9

Dissolved Potassium (K) mg/L  3.3 4.2 3.4 4 4 2 3 2 3 6 2 4 2

Dissolved Sodium (Na) mg/L 200** 54 64 56 57 54 45 46 48 45 56 55 54 50

Dissolved Sulphate (SO4) mg/L 500** 310 330 310 282 298 251 206 265 232 261 354 321 404

Nitrate (N) mg/L 10.0* 0.11 0.71 0.20 0.13 <0.1 <0.10 <0.10 <0.10 <0.10 0.13 <0.10 0.18

Nitrite (N) mg/L 1.0* <0.05 <0.05 <0.10 <0.1 <0.1

NO3+NO2 mg/L 10.0* 0.4 0.11 0.71 0.20 0.13 <0.1

Total Ammonia-N mg/L  <0.03 0.04 <0.03 0.08 <0.2 0.05 0.05 0.02 0.03 0.20 0.16 <0.02 0.21

Total Kjeldahl Nitrogen (TKN) mg/L  0.48 0.28 0.19 0.2 0.58 0.13 0.23 0.16 0.19 0.25 0.20 0.52 0.20

Ion Percentage % 2.4 4.5 6.8 3.1 3.8 4.8 2.2 5.0 3.9 9.6 7.0 6.0 3.5

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6

 

Date 30-Nov-05 19-May-06 24-Nov-06 5-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 18-Nov-09 20-May-10 23-Nov-10 11-May-11 3-Nov-11

Laboratory Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 502 540 529 534 546 561 561 557 564 592 582 580 596

Conductivity umho/cm 1600 1590 1550 1600 1820 1820 1850 1850

Dissolved Barium (Ba) mg/L 1* 0.015 0.017 0.016 0.017 0.017 0.019 0.016 0.016

Dissolved Boron (B) mg/L 5.0* 0.16 0.13 0.15 0.17 0.16 0.13 0.17 0.15 0.17 0.15 0.18 0.16 0.16

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  118 116 121 128 125 130 120 130 130 130 130 130 130

Dissolved Chloride (Cl) mg/L 250** 22 33 31 33 28 31 33 33 33 32 32 33 31

Dissolved Iron (Fe) mg/L 0.30** 0.18 <0.03 0.72 <0.03 <0.03 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  90 97 101 101 101 110 100 110 120 110 120 110 110

Dissolved Organic Carbon mg/L 5** 5.6 5.0 3.4 3.6 3.7 2.3 2.3 3.5 3.0 2.5 3.0 2.9 3

Dissolved Potassium (K) mg/L  6 5 5 5 5 5.2 5.1 5 5.3 4.9 5.3 4.8 5.2

Dissolved Sodium (Na) mg/L 200** 32 41 41 50 45 64 86 85 110 140 130 140 150

Dissolved Sulphate (SO4) mg/L 500** 256 309 260 253 231 340 368 340 330 410 380 410 410

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 0.9 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

pH (pH units) 6.5-8.5 8.0 8.0 8.0 7.7 8.1 7.8 8.0 7.6

Total Ammonia-N mg/L  0.28 0.07 0.08 <0.02 0.04 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 965 1000 975 1040 1170 1130 1070 1280

Total Kjeldahl Nitrogen (TKN) mg/L  0.41 0.29 0.08 0.20 <0.10 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 2.7 1.3 4.6 6.9 7.2 4.0 1.1 6.4 11.4 6.6 9.6 7.0 1.7

  

Parameter Units ODWQS OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6

 

Date 15-May-12 8-Nov-12 9-May-13 5-Nov-13 6-May-14 24-Nov-14 13-May-15 11-Nov-15 25-May-16 16-Nov-16 16-May-17 7-Nov-17 8-May-18

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L 30-500*** 680 650 630 630 670 670 690 670 660 660 660 660 660

Conductivity umho/cm 2300 2200 2100 2100 2300 2300 2500 2300 2200 2200 2300 2100 2200

Dissolved Barium (Ba) mg/L 1* 0.02 0.017 0.014 0.014 0.014 0.015 0.013 0.01 0.01 0.01 0.01 0.013 0.012

Dissolved Boron (B) mg/L 5.0* 0.19 0.19 0.16 0.17 0.17 0.22 0.18 0.17 0.19 0.19 0.19 0.2 0.18

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  140 130 140 140 140 120 110 110 110 120 120 120 120

Dissolved Chloride (Cl) mg/L 250** 36 35 36 35 42 41 77 63 47 47 48 47 44

Dissolved Iron (Fe) mg/L 0.30** <0.10 <0.10 <0.10 <0.10 <0.10 0.83 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  120 120 120 120 120 100 100 92 99 110 100 110 110

Dissolved Organic Carbon mg/L 5** 4.1 3.1 2.8 3.3 5.6 3.7 3.7 3.7 3.1 3.4 3.7 3.3 3.3

Dissolved Potassium (K) mg/L  5 5.2 4.9 5.1 4.9 5.7 6.7 5.1 7.0 5.5 6.2 5.5 5.3

Dissolved Sodium (Na) mg/L 200** 250 230 190 200 280 180 330 310 300 280 260 250 240

Dissolved Sulphate (SO4) mg/L 500** 590 510 530 510 560 530 500 510 510 460 530 480 440

Nitrate (N) mg/L 10.0* <0.10 <0.10 0.11 <0.10 <0.10 0.14 <0.10 0.58 <0.10 0.71 0.24 0.28 0.12

pH (pH units) 6.5-8.5 7.7 7.8 8.0 7.2 7.2 7.9 8.1 7.7 7.9 7.8 7.7 7.6 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1510 1470 1420 1360 1530 1480 1600 1550 1480 1450 1490 1460 1320

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 1.4 3.5 0.9 2.7 5.1 7.9 3.1 6.7 8.3 11.6 5.2 8.3 9.6

  

Parameter Units ODWQS OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6

 

Date 14-Nov-18 14-May-19 7-Nov-19 7-May-20 4-Nov-20 19-May-21 2-Nov-21 4-May-22 2-Nov-22 2-May-23 2-Nov-23

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 620 630 630 630 630 610 610 630 650 610 590

Conductivity umho/cm 2100 2100 2000 2000 2000 2000 1900 1900 2000 1800 1800

Dissolved Barium (Ba) mg/L 1* 0.012 0.012 0.012 0.012 0.014 0.012 0.013 0.013 0.012 0.012 0.012

Dissolved Boron (B) mg/L 5.0* 0.2 0.16 0.18 0.16 0.18 0.18 0.16 0.16 0.18 0.16 0.18

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  130 120 120 110 120 120 120 130 120 120 120

Dissolved Chloride (Cl) mg/L 250** 46 49 48 46 45 48 45 48 45 44 39

Dissolved Iron (Fe) mg/L 0.30** 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.4 0.2 <0.1 0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  110 100 100 98 110 110 100 110 100 100 100

Dissolved Organic Carbon mg/L 5** 3.3 3.1 3.1 3.4 3.4 2.9 2.9 3.0 4.7 3.4 3.3

Dissolved Potassium (K) mg/L  5 4.6 4.9 4.4 4.8 4.8 4.7 4.7 7.2 5.2 5.1

Dissolved Sodium (Na) mg/L 200** 230 230 220 200 210 210 190 190 180 170 170

Dissolved Sulphate (SO4) mg/L 500** 460 450 430 390 430 410 410 410 390 390 380

Nitrate (N) mg/L 10.0* 0.64 <0.10 <0.10 <0.10 0.1 <0.10 <0.10 <0.10 0.15 0.22 0.23

pH (pH units) 6.5-8.5 7.8 7.7 7.7 8.0 7.8 7.8 7.9 8.0 7.7 7.3 7.72

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.050 <0.15 0.32 6.64 1.29 <0.15

Total Dissolved Solids mg/L 500 1230 1370 1280 1250 1330 1080 1230 1130 1090 1020 1070

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 0.1 <0.7 0.8 7.1 1.4 <0.7

Ion Percentage % 10.1 7.3 7.5 6.4 8.5 10.2 6.8 8.6 5.4 6.0 7.8

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 

Date 20-Mar-84 4-Jul-84 27-Jul-84 18-Sep-84 26-Mar-85 11-Sep-85 9-Apr-86 8-Sep-86 30-Apr-87 27-May-88 3-Nov-88 7-Jun-89 1-Nov-89

Laboratory Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean

Alkalinity (Total as CaCO3) mg/L 30-500*** 508 522 494 488 481 488 478

Dissolved Boron (B) mg/L 5.0*

Dissolved Calcium (Ca) mg/L  110 109 84 71 114 114 123 121 123 111 136 105 120

Dissolved Chloride (Cl) mg/L 250** 4 3 2 5 1 1 1 1 5 3 8 8 5

Dissolved Iron (Fe) mg/L 0.30** 0.12 <0.04 <0.04 <0.04 <0.03 0.04 0.02 3.88 <0.02 0.85 0.02 <0.01 <0.02

Dissolved Magnesium (Mg) mg/L  67 86 78 90 77 87 83 80 80 81 89 79 90

Dissolved Organic Carbon mg/L 5** 4.8 2.4 2.2 0.5 1.7 1.7 1.7 2.3 2.5 1.3 2.7 2.1 1.9

Dissolved Potassium (K) mg/L  8 4.8 7.7 3.9 6.6 3.1 3.3 5.1 5.1 4 58 3.7 4.7

Dissolved Sodium (Na) mg/L 200** 50 63 65 46 65 51 49 57 54 50.6 61 83 82

Dissolved Sulphate (SO4) mg/L 500** 230 283 241 232 244 240 200 250 222 220 266 250 258

Nitrate (N) mg/L 10.0*

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0* 0.09 0.02 0.02 0.04 0.06 0.04 0.03 3.11 0.16 0.1 0.09 0.13 0.03

Total Ammonia-N mg/L  0.2 0.27 0.21 0.18 0.28 0.17 2.74 0.79 0.7 0.51 0.43 0.57

Total Kjeldahl Nitrogen (TKN) mg/L  0.64 0.43 0.43 0.26 0.39 0.26 3.6 0.99 0.82 0.77 0.76 0.58

Ion Percentage % 4.0 9.3 8.8 7.3 7.4 12.6

  

Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 

Date 24-May-90 7-Dec-90 22-May-91 14-Nov-91 29-May-92 12-Nov-92 17-Jun-93 16-Dec-93 12-May-94 14-Dec-94 6-Jun-95 2-Nov-95 8-May-96

Laboratory Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Zenon Zenon Zenon

Alkalinity (Total as CaCO3) mg/L 30-500*** 491 470 505 500 498 494 480 495 471 520 530 510 490

Dissolved Boron (B) mg/L 5.0* 0.22 0.12 0.25 0.24 0.2 0.22

Dissolved Calcium (Ca) mg/L  111 116 128 86.9 99.5 126 122 110 108 120 110 100 110

Dissolved Chloride (Cl) mg/L 250** 6 3 2 2 1 1 3 4 2 3.2 3.3 3.1 3.1

Dissolved Iron (Fe) mg/L 0.30** 0.03 0.03 <0.02 <0.02 0.02 <0.02 0.02 0.02 0.053 <0.01 <0.01 0.1

Dissolved Magnesium (Mg) mg/L  85 79.2 77 74.1 71.9 69.5 88.9 81.8 80.9 80 78 74 78

Dissolved Organic Carbon mg/L 5** 1.8 1.6 1.8 2.1 1.7 1.8 1.7

Dissolved Potassium (K) mg/L  3.7 4.53 3.07 3.87 3.68 4.1 3.98 4.56 3.98 4 3.7 3.4 3.4

Dissolved Sodium (Na) mg/L 200** 62 61.6 <61.1 <58.7 53.3 50.1 57.6 52.8 66 64 59 50

Dissolved Sulphate (SO4) mg/L 500** 210 210 250 280 280 240 3000 250 240 330 270 260 240

Nitrate (N) mg/L 10.0*

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0* 0.28 0.12 0.26 0.06 0.06 0.01 0.02 0.15 0.05 0.046 0.17 0.27 0.052

Total Ammonia-N mg/L  0.26 0.42 0.39 0.49 0.4 0.37 0.46 0.38 0.25 0.28 0.24 0.03 0.34

Total Kjeldahl Nitrogen (TKN) mg/L  0.37 0.43 0.43 0.66 0.49 0.39 0.55 0.54 0.49 0.44 0.43 <0.16 0.97

Ion Percentage % 11.3 7.1 5.2 63.8 5.4 6.6 0.5 1.7 0.0 4.3

  

Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 

Date 11-Dec-96 14-May-97 4-Dec-97 11-Mar-98 13-May-98 22-Dec-99 29-Mar-00 5-Dec-00 8-May-01 28-Nov-01 22-May-02 6-Nov-02 14-May-03

Laboratory Zenon Zenon Zenon Maxxam Zenon Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 510 470 510 505 500 503 514 487 503 509 498 502 477

Dissolved Boron (B) mg/L 5.0* 0.20 0.28 0.21 0.23

Dissolved Calcium (Ca) mg/L  100 110 120 106 120 113 118 99 121 105 117 114 99

Dissolved Chloride (Cl) mg/L 250** 3.9 3 2.8 2.8 2.9 3 3 3 4 4 3 4 4

Dissolved Iron (Fe) mg/L 0.30** 0.13 0.067 0.77 2.32 0.59 3.09 0.05 2.3 0.01 0.61 1.28 0.04 0.67

Dissolved Magnesium (Mg) mg/L  75 79 83 80.9 83 80 87 69 82 82 87 78 77

Dissolved Organic Carbon mg/L 5** 2.2 1.8 2.1 1.6

Dissolved Potassium (K) mg/L  3.5 3.9 4.4 4 3.9 3 4 4 4 4 4 5 4

Dissolved Sodium (Na) mg/L 200** 48 48 52 44 51 48 43 55 44 44 56 60

Dissolved Sulphate (SO4) mg/L 500** 240 240 230 223 230 218 206 221 234 210 218 222 241

Nitrate (N) mg/L 10.0* <0.05 0.1 <0.05 <0.10 <0.10 <0.1 0.25 <0.10 <0.10 0.03 <0.10

Nitrite (N) mg/L 1.0* <0.05 <0.1 <0.05 <0.10 <0.10 <0.1 <0.1

NO3+NO2 mg/L 10.0* <0.5 0.067 <0.5 0.1 <0.5 <0.10 <0.10 <0.1 0.25

Total Ammonia-N mg/L  0.37 0.28 0.35 0.24 0.29 0.26 0.24 0.04 0.24 0.38 0.03 0.10

Total Kjeldahl Nitrogen (TKN) mg/L  0.79 0.48 0.38 0.25 0.37 0.26 0.37 0.07 0.43 0.49 0.22 0.20

Ion Percentage % 0.0 5.6 7.4 4.1 7.8 1.7 9.2 0.2 7.7 4.9 8.5 6.7 4.3

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 

Date 12-Nov-03 26-May-04 26-Nov-04 13-May-05 30-Nov-05 18-May-06 24-Nov-06 4-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 18-Nov-09

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 485 473 447 472 492 490 486 439 437 479 496 452 460

Conductivity umho/cm 1240 1290 1220 1260

Dissolved Barium (Ba) mg/L 1* 0.014 0.016 0.014 0.016

Dissolved Boron (B) mg/L 5.0* 0.24 0.25 0.26 0.30 0.26 0.25 0.26 0.27 0.28 0.27 0.26 0.27 0.28

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  109 103 94 114 98 103 111 90 92 100 110 100 110

Dissolved Chloride (Cl) mg/L 250** 4 4 4 4 4 4 4 4 4 4 4 4 4

Dissolved Iron (Fe) mg/L 0.30** 1.08 0.46 1.13 1.52 0.74 0.47 1.13 0.66 0.56 0.5 1.2 0.2 2.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  87 83 85 81 72 76 81 80 78 82 77 88 82

Dissolved Organic Carbon mg/L 5** 1.5 1.7 1.8 2.2 2.0 2.2 1.4 2.6 2.5 1.7 1.6 2.7 2.5

Dissolved Potassium (K) mg/L  5 5 4 4 4 4 4 4 4 4.1 4 4 4.1

Dissolved Sodium (Na) mg/L 200** 63 70 64 68 56 61 63 66 61 64 62 70 69

Dissolved Sulphate (SO4) mg/L 500** 231 248 235 245 235 239 256 238 247 241 275 270 280

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 0.10 0.10 0.11 0.20 0.23 0.32 <0.1 <0.1 0.20 0.40

pH (pH units) 6.5-8.5 8.20 7.90 8.00 7.80

Total Ammonia-N mg/L  0.17 0.14 0.05 0.13 0.17 0.15 0.07 0.10 0.06 <0.15 <0.15 <0.15 0.2

Total Dissolved Solids mg/L 500 764 820 785 844

Total Kjeldahl Nitrogen (TKN) mg/L  0.25 0.18 0.17 0.15 0.19 0.25 0.21 0.15 <0.10 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 9.6 7.9 8.7 9.1 1.5 4.2 6.2 7.1 5.5 6.4 2.7 8.2 6.8

  

Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 

Date 20-May-10 24-Nov-10 12-May-11 3-Nov-11 15-May-12 8-Nov-12 9-May-13 5-Nov-13 6-May-14 24-Nov-14 13-May-15 11-Nov-15 25-May-16

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 453 475 477 489 460 470 480 630 490 490 440 500 490

Conductivity umho/cm 1240 1300 1300 1300 1300 1300 1300 1300 1300 1300 1200 1300 1300

Dissolved Barium (Ba) mg/L 1* 0.015 0.016 0.015 0.018 0.013 0.013 0.016 0.014 0.013 0.017 0.013 0.021 0.017

Dissolved Boron (B) mg/L 5.0* 0.27 0.27 0.26 0.25 0.27 0.26 0.25 0.27 0.25 0.28 0.25 0.28 0.28

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  110 100 110 120 110 95 120 110 110 110 100 110 110

Dissolved Chloride (Cl) mg/L 250** 4 4 4 5 4 4 4 4 4 5 4 5.3 4.9

Dissolved Iron (Fe) mg/L 0.30** 0.9 3.7 2.3 2.5 1.6 0.70 3.2 <0.10 1.1 3.1 1.4 1.2 2.0

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  84 74 83 84 82 84 83 88 86 79 82 86 84

Dissolved Organic Carbon mg/L 5** 2.1 2.3 2.3 2.5 2.7 2.2 2.5 2.1 2.5 2.7 2 2.4 2.3

Dissolved Potassium (K) mg/L  4.3 3.8 4.2 4.7 4.3 4.2 4.0 4.2 3.9 3.9 4.2 4.5 4.0

Dissolved Sodium (Na) mg/L 200** 69 62 67 73 67 68 65 68 65 56 62 67 71

Dissolved Sulphate (SO4) mg/L 500** 270 270 250 250 270 260 270 260 260 250 260 250 270

Nitrate (N) mg/L 10.0* 0.4 0.6 0.2 0.8 1.2 0.52 0.21 0.29 <0.10 0.2 0.33 <0.10 0.29

pH (pH units) 6.5-8.5 8.2 7.78 8.14 7.75 7.93 7.87 8.07 7.39 6.97 8.08 8.18 7.73 7.93

Total Ammonia-N mg/L  <0.15 0.20 <0.15 0.41 <0.15 0.16 0.16 <0.15 <0.15 0.25 <0.15 1.67 0.19

Total Dissolved Solids mg/L 500 810 796 756 788 802 804 864 792 790 804 782 850 860

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 1.8 <0.7

Ion Percentage % 8.6 1.7 1.4 3.4 0.9 1.0 1.1 7.7 0.3 4.5 7.0 7.4 6.5

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 

Date 16-Nov-16 16-May-17 7-Nov-17 8-May-18 14-Nov-18 14-May-19 5-Nov-19 7-May-20 4-Nov-20 19-May-21 2-Nov-21 4-May-22 2-Nov-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 500 490 490 490 470 490 450 470 470 490 440 480

Conductivity umho/cm 1300 1300 1300 1400 1300 1300 1300 1200 1300 1300 1300 1200 1300

Dissolved Barium (Ba) mg/L 1* 0.016 0.013 0.014 0.014 0.016 0.015 0.016 0.023 0.021 0.02 0.017 0.017 0.016

Dissolved Boron (B) mg/L 5.0* 0.29 0.26 0.26 0.29 0.26 0.26 0.24 0.23 0.26 0.28 0.27 0.25 0.27

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  120 100 110 110 110 110 99 100 120 110 120 100 110

Dissolved Chloride (Cl) mg/L 250** 4.8 4.8 5.3 4.2 5.4 5.8 5.3 8.8 6.2 7.1 5.3 7.4 6.6

Dissolved Iron (Fe) mg/L 0.30** 2.8 1.3 1.5 2 1.5 1.8 0.8 1 2.8 1.9 0.9 0.7 0.8

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  85 76 78 87 78 82 76 70 82 81 85 78 80

Dissolved Organic Carbon mg/L 5** 2.2 2.4 2.4 2.1 2.7 2.2 2.4 3.4 2.5 2.3 1.9 2.3 2.4

Dissolved Potassium (K) mg/L  4.2 3.9 4.1 4.2 4 3.8 3.9 3.4 3.9 4 3.8 3.6 3.9

Dissolved Sodium (Na) mg/L 200** 68 61 62 71 62 64 60 53 63 64 61 61 60

Dissolved Sulphate (SO4) mg/L 500** 280 300 260 210 280 290 250 220 260 270 270 250 260

Nitrate (N) mg/L 10.0* 0.11 0.29 0.41 0.3 0.41 0.24 <0.10 0.25 0.11 0.12 <0.10 0.57 0.29

pH (pH units) 6.5-8.5 7.8 7.8 7.8 8.0 7.9 7.8 7.8 8.0 7.7 7.8 8.0 8.0 7.9

Total Ammonia-N mg/L  0.23 <0.15 <0.15 <0.15 <0.15 0.18 0.34 <0.15 0.23 0.134 0.19 <0.15 0.26

Total Dissolved Solids mg/L 500 850 806 845 810 790 810 805 770 860 640 785 730 730

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.2 <0.7 <0.7 <0.7

Ion Percentage % 6.6 1.1 4.3 2.8 4.5 2.3 4.1 8.3 5.7 6.9 6.1 5.0

  

Parameter Units ODWQS OW16-7 OW16-7

 

Date 2-May-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 450 470

Conductivity umho/cm 1370 1300

Dissolved Barium (Ba) mg/L 1* 0.014 0.016

Dissolved Boron (B) mg/L 5.0* 0.27 0.28

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  100 110

Dissolved Chloride (Cl) mg/L 250** 4.5 3.8

Dissolved Iron (Fe) mg/L 0.30** 0.6 3.6

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  77 81

Dissolved Organic Carbon mg/L 5** 2.3 3.2

Dissolved Potassium (K) mg/L  3.8 3.8

Dissolved Sodium (Na) mg/L 200** 60 62

Dissolved Sulphate (SO4) mg/L 500** 260 250

Nitrate (N) mg/L 10.0* 0.37 0.18

pH (pH units) 6.5-8.5 8.2 8.1

Total Ammonia-N mg/L  <0.15 0.22

Total Dissolved Solids mg/L 500 765 715

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7

Ion Percentage % 4.5 7.3

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4

 

Date 22-Mar-84 8-Sep-86 30-Apr-87 14-Dec-94 6-Jun-95 11-Dec-96 14-May-97 4-Dec-97 13-May-98 8-Feb-99 9-Jun-99 22-Dec-99 29-Mar-00

Laboratory Enviroclean Enviroclean Enviroclean Enviroclean Zenon Zenon Zenon Zenon Zenon Maxxam Maxxam Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 502 510 180 460 460 510 460 397 422 366 440

Dissolved Boron (B) mg/L 5.0* 0.5 0.37 0.504 0.404

Dissolved Calcium (Ca) mg/L  470 480 430 430 55 380 400 440 420 448 482 423 476

Dissolved Chloride (Cl) mg/L 250** 12 1 6 6.3 0.99 6.3 7.4 6.5 7 4.4 5.3 6 6

Dissolved Iron (Fe) mg/L 0.30** <0.04 0.38 0.05 0.03 0.019 0.12 0.052 0.31 0.012 0.38 0.084 0.02 0.48

Dissolved Magnesium (Mg) mg/L  835 792 765 770 15 680 700 780 740 725 767 768 789

Dissolved Organic Carbon mg/L 5** 16.9 3.1 3.1 2.5 2.2

Dissolved Potassium (K) mg/L  25 6.8 6.6 6.4 1.4 6.1 6.2 7.8 6.6 7 5 5 6

Dissolved Sodium (Na) mg/L 200** 260 212 202 210 5.1 200 200 230 220 213 238 227

Dissolved Sulphate (SO4) mg/L 500** 4490 4250 4030 4900 77 4000 4100 4100 4200 3920 3990 3950 5000

Nitrate (N) mg/L 10.0* <0.05 <0.05 0.2 <0.1 <0.10 <0.10

Nitrite (N) mg/L 1.0* <0.05 <0.05 <0.1 <0.1 <0.10 <0.10

NO3+NO2 mg/L 10.0* 0.4 0.02 <0.01 0.12 0.26 0.085 <0.0500 <0.05 <0.05 <0.10 <0.10

Total Ammonia-N mg/L  0.01 0.09 0.09 0.1 0.03 <0.03 0.03 <0.03 <0.05 <0.05 0.03 <0.02

Total Kjeldahl Nitrogen (TKN) mg/L  0.3 0.51 2 3.9 2 0.74 0.76 0.73 2.7 0.2 0.12 0.22

Ion Percentage % 0.1 8.5 3.3 4.6 4.2 0.8 2.4 1.3 3.5 6.5

  

Parameter Units ODWQS OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4

 

Date 22-Jun-00 5-Dec-00 8-May-01 28-Nov-01 23-May-02 6-Nov-02 15-May-03 13-Nov-03 25-May-04 26-Nov-04 13-May-05 29-Nov-05 19-May-06

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 406 428 458 421 373 357 339 326 392 377 377 351 383

Dissolved Boron (B) mg/L 5.0* 0.33 0.39 0.47 0.31 0.27 0.39 0.35 0.34 0.43 0.33 0.31

Dissolved Calcium (Ca) mg/L  391 449 425 404 328 259 167 162 172 229 260 135 150

Dissolved Chloride (Cl) mg/L 250** 5 7 8 7 16 28 41 35 32 28 31 37 34

Dissolved Iron (Fe) mg/L 0.30** <0.01 0.01 0.02 0.17 0.81 0.02 0.02 0.02 <0.01 0.10 0.10 0.03 <0.03

Dissolved Magnesium (Mg) mg/L  656 709 710 729 467 331 176 175 161 257 264 114 159

Dissolved Organic Carbon mg/L 5** 3.9 3.3 3.2 2.7 3.1 3.1 3.4 3.6 3.1 4.1 4.3

Dissolved Potassium (K) mg/L  4 5 6 4 3 6 3 5 3 3 4 2 2

Dissolved Sodium (Na) mg/L 200** 192 190 208 178 139 134 82 84 82 119 102 95 99

Dissolved Sulphate (SO4) mg/L 500** 3700 3840 3990 3630 2460 1760 791 820 792 1550 1680 659 998

Nitrate (N) mg/L 10.0* 0.40 <0.1 <0.1 <0.10 0.13 1.08 0.81 0.50 <0.10 <0.10 <0.10 0.48 0.16

Nitrite (N) mg/L 1.0* <0.10 <0.1 <0.1

NO3+NO2 mg/L 10.0* 0.40 <0.1 <0.1

Total Ammonia-N mg/L  0.25 <0.2 <0.02 0.05 0.04 <0.02 <0.02 0.05 0.25 0.03 0.19 0.03 <0.02

Total Kjeldahl Nitrogen (TKN) mg/L  0.27 0.18 0.07 0.18 0.05 0.31 0.40 0.28 0.26 0.22 0.36 0.18 0.27

Ion Percentage % 1.6 0.7 1.5 2.7 2.2 2.9 6.5 5.6 3.3 2.1 3.7 0.6 6.0

  

Parameter Units ODWQS OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4

 

Date 24-Nov-06 4-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 19-Nov-09 20-May-10 23-Nov-10 10-May-11 3-Nov-11 10-May-12 5-Nov-12

Laboratory Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 470 512 489 542 471 498 483 513 301 347 443 430 260

Conductivity umho/cm 1680 2080 1900 2140 1750 1140 1020 1170 1100 890

Dissolved Barium (Ba) mg/L 1* 0.01 0.013 0.012 0.011 0.010 0.012 0.013 0.018 0.016 0.014

Dissolved Boron (B) mg/L 5.0* 0.37 0.48 0.37 0.35 0.41 0.41 0.41 0.33 0.32 0.24 0.37 0.28 0.27

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  166 176 196 130 210 230 250 220 130 110 120 130 110

Dissolved Chloride (Cl) mg/L 250** 33 31 31 27 29 28 28 24 18 16 16 14 9

Dissolved Iron (Fe) mg/L 0.30** 0.03 <0.03 0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  146 144 187 96 240 260 300 240 120 82 85 100 81

Dissolved Organic Carbon mg/L 5** 4.5 4.9 5.0 3.5 3.2 4.9 3.6 3.3 3.4 3.3 4.3 3.3 3.4

Dissolved Potassium (K) mg/L  3 2 2 1.7 3.5 3.3 3.3 2.7 2.3 1.9 2.3 2.2 2.2

Dissolved Sodium (Na) mg/L 200** 133 131 125 120 130 130 120 110 90 74 65 70 62

Dissolved Sulphate (SO4) mg/L 500** 779 684 964 402 751 580 770 450 290 190 200 180 200

Nitrate (N) mg/L 10.0* 0.21 <0.10 <0.10 <0.1 0.1 <0.1 0.1 <0.1 0.5 <0.1 <0.1 <0.10 0.44

pH (pH units) 6.5-8.5 8.0 8.0 8.0 7.9 8.1 8.0 8.2 7.9 7.9 7.7

Total Ammonia-N mg/L  <0.02 <0.02 0.02 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 997 1350 1140 1550 1140 722 618 746 668 594

Total Kjeldahl Nitrogen (TKN) mg/L  0.32 0.21 0.35 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 2.5 5.8 2.7 4.6 19.6 29.6 26.4 31.9 28.0 16.1 8.4 17.4 22.2

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4

 

Date 13-May-13 5-Nov-13 6-May-14 24-Nov-14 13-May-15 11-Nov-15 27-May-16 16-Nov-16 19-May-17 8-Nov-17 10-May-18 13-Nov-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 360 420 420 430 440 340 320 410 190 430 450 400 400

Conductivity umho/cm 1400 1500 1500 2100 1800 1700 1100 1500 2500 1300 1800 1000 1700

Dissolved Barium (Ba) mg/L 1* 0.015 0.019 0.019 0.02 0.017 0.02 0.016 0.019 0.007 0.018 0.014 0.016 0.016

Dissolved Boron (B) mg/L 5.0* 0.21 0.29 0.24 0.33 0.28 0.30 0.20 0.29 0.27 0.31 0.29 0.23 0.25

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.00010 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  130 130 160 150 160 190 130 150 180 150 190 100 190

Dissolved Chloride (Cl) mg/L 250** 15 13 14 17 15 58 71 45 28 34 34 25 29

Dissolved Iron (Fe) mg/L 0.30** <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.40 <0.1 0.3 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.00050 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  120 110 140 140 150 180 100 120 91 130 180 64 180

Dissolved Organic Carbon mg/L 5** 2.8 4.6 3.5 3.9 4 3.7 2.8 3.4 1.1 3.6 3.3 4.9 3.3

Dissolved Potassium (K) mg/L  2.5 2.3 1.9 2 2.3 2.5 2.5 2.8 7.1 2.5 3 1.7 2.3

Dissolved Sodium (Na) mg/L 200** 71 75 77 79 81 89 74 75 250 79 92 69 90

Dissolved Sulphate (SO4) mg/L 500** 400 390 390 750 550 510 180 350 1200 310 460 200 530

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 0.36 <0.10 0.11 <0.10 0.16 <0.10 <0.10 0.13

pH (pH units) 6.5-8.5 7.8 7.4 7.1 8.0 8.1 7.8 7.9 7.9 8.1 7.9 7.9 8.0 8.0

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.47 0.43 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 798 1010 968 2120 2130 1050 742 1000 2000 935 1310 625 1320

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 14.3 10.4 19.8 1.5 11.3 22.6 24.5 15.3 2.9 20.2 22.7 8.0 21.2

  

Parameter Units ODWQS OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4

 

Date 5-Nov-19 8-May-20 3-Nov-20 20-May-21 3-Nov-21 3-May-22 2-Nov-22 3-May-23 3-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 400 400 420 420 450 470 430 450 420

Conductivity umho/cm 2300 2500 2400 2000 2000 1600 2100 1600 3000

Dissolved Barium (Ba) mg/L 1* 0.015 0.013 0.013 0.021 0.017 0.014 0.012 0.012 0.018

Dissolved Boron (B) mg/L 5.0* 0.34 0.35 0.36 0.23 0.26 0.24 0.33 0.25 0.20

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  280 280 310 190 250 230 310 200 170

Dissolved Chloride (Cl) mg/L 250** 30 31 33 35 32 32 28 21 24

Dissolved Iron (Fe) mg/L 0.30** <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.3 0.2 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  290 270 310 160 230 220 310 190 140

Dissolved Organic Carbon mg/L 5** 3.8 3.4 3.5 3.2 3.1 3.1 7.8 3.4 6.7

Dissolved Potassium (K) mg/L  3.8 3.1 3.8 1.6 2.3 2.0 3.6 2.2 2.7

Dissolved Sodium (Na) mg/L 200** 120 110 120 79 98 93 120 82 66

Dissolved Sulphate (SO4) mg/L 500** 880 1100 970 720 730 450 780 480 1500

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 0.29 0.16 0.14 <0.10 0.10

pH (pH units) 6.5-8.5 7.7 7.9 7.9 8.0 8.1 8.1 7.8 8.1 7.8

Total Ammonia-N mg/L  0.39 <0.15 <0.15 <0.050 <0.15 <0.15 0.31 <0.15 1.65

Total Dissolved Solids mg/L 500 2190 1870 2350 1360 1230 1140 1800 1010 2920

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.2 <0.7 <0.7 <0.7 <0.70 2.1

Ion Percentage % 25.2 14.8 24.5 6.6 20.7 30.6 31.5 24.0 25.9

  

Parameter Units ODWQS OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29

 

Date 7-Feb-99 3-Jun-99 2-Dec-99 19-Jun-00 13-Jun-02 22-May-08 14-May-09 20-May-10 10-May-11 9-May-12 9-May-13 6-May-14 12-May-15

Laboratory Maxxam Maxxam Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 183 177 185 188 187 193 191 188 192 190 190 190 190

Conductivity umho/cm 2490 2470 2300 2390 2460 2460 2470 2470 2500 2500 2500 1900

Dissolved Barium (Ba) mg/L 1* 0.035 0.011 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.008

Dissolved Boron (B) mg/L 5.0* 2.1 1.93 1.94 2.02 2.27 2.1 2.1 2.2 1.8 2.1 1.9 2 2.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.003 <0.003 <0.005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  182 196 202 209 185 190 190 180 190 190 180 200 190

Dissolved Chloride (Cl) mg/L 250** 24.5 25.9 30 28 34 28 29 28 28 26 27 28 27

Dissolved Iron (Fe) mg/L 0.30** 0.808 0.966 0.96 0.73 0.51 0.1 <0.1 0.5 0.3 0.19 0.16 0.74 <0.10

Dissolved Lead (Pb) mg/L 0.01* <0.025 <0.002 <0.002 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  92 96.2 104 102 97 92 94 97 100 100 92 99 100

Dissolved Organic Carbon mg/L 5** 0.7 0.7 1.2 1.8 0.6 1 2.4 1.2 0.8 0.9 1.3 1.5 1.9

Dissolved Potassium (K) mg/L  8 7 8 8 7 7.1 7.1 7.3 7.3 7.4 6.8 7 7.5

Dissolved Sodium (Na) mg/L 200** 245 263 274 268 251 250 250 260 280 280 250 260 280

Dissolved Sulphate (SO4) mg/L 500** 1280 1270 1230 1210 1277 1180 1200 1200 1100 1100 1100 1100 1000

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.10 <0.10 0.14 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.6 7.7 7.7 7.0 8.0 7.7 8.0 7.9 7.8 8.0 7.1 7.8

Total Ammonia-N mg/L  0.47 0.5 0.54 0.62 0.5 0.52 0.54 0.48 0.48 0.79 0.51 0.5 0.48

Total Dissolved Solids mg/L 500 2010 2090 1980 2080 1500 1550 1500 1490 2010 2050 1940 2070

Total Kjeldahl Nitrogen (TKN) mg/L  0.9 0.5 0.55 0.67 0.68 <10 <4 1.4 0.7 <0.7 <0.7 <0.7 0.9

Ion Percentage % 5.4 1.8 1.6 2.2 4.4 1.2 1.6 1.2 3.9 4.1 0.3 3.2 8.0

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29

 

Date 26-May-16 19-May-17 10-May-18 14-May-19 8-May-20 20-May-21 4-May-22 2-May-23

Laboratory Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 200 190 210 190 190 190 190 190

Conductivity umho/cm 2400 2500 2600 2400 2600 2500 2500 2500

Dissolved Barium (Ba) mg/L 1* 0.007 0.007 0.006 0.007 0.007 0.007 0.006 0.007

Dissolved Boron (B) mg/L 5.0* 2.2 2.1 2.2 2 2 2.2 2.3 2.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  190 180 200 190 180 190 200 190

Dissolved Chloride (Cl) mg/L 250** 27 28 27 29 28 28 29 26

Dissolved Iron (Fe) mg/L 0.30** <0.10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  100 91 97 95 94 96 93 94

Dissolved Organic Carbon mg/L 5** 1.3 1.1 1.5 1.2 1.2 1.3 1.6 1.0

Dissolved Potassium (K) mg/L  7.4 7.1 7.6 7 6.8 7.5 7.1 7.1

Dissolved Sodium (Na) mg/L 200** 270 250 270 260 260 260 270 270

Dissolved Sulphate (SO4) mg/L 500** 1100 1200 1100 1100 1100 1200 1100 1100

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.0 8.1 8.0 7.9 7.9 8.0 8.0 7.9

Total Ammonia-N mg/L  0.5 0.43 0.5 0.53 0.47 0.484 0.45 0.58

Total Dissolved Solids mg/L 500 1940 2000 1870 2070 2000 1810 1810 1760

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 0.6 <0.7 0.7

Ion Percentage % 4.3 2.9 4.5 3.1 2.1 0.5 4.4 3.8

  

Parameter Units ODWQS OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26

 

Date 4-Feb-99 3-Jun-99 30-Nov-99 21-Jun-00 22-May-08 20-May-09 20-May-10 12-May-11 16-May-12 8-May-13 5-May-14 14-May-15 27-May-16

Laboratory Maxxam Maxxam Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 282 283 323 319 308 281 310 280 300 290 300 290 300

Conductivity umho/cm 940 921 863 935 943 949 935 879 770 850 780 740 730

Dissolved Barium (Ba) mg/L 1* 0.07 0.044 0.07 0.05 0.066 0.082 0.051 0.075 0.073 0.076 0.087 0.1 0.15

Dissolved Boron (B) mg/L 5.0* 2.02 1.61 1.9 1.87 2.0 1.9 1.8 1.7 1.7 1.7 1.9 1.9 1.9

Dissolved Cadmium (Cd) mg/L 0.005* <0.003 <0.003 <0.005 <0.005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  26.9 24.5 21 27 26 23 26 16 15 17 19 16 19

Dissolved Chloride (Cl) mg/L 250** 48.2 48.6 44 42 50 45 64 43 40 58 42 40 42

Dissolved Iron (Fe) mg/L 0.30** 0.083 0.032 1.26 0.05 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Lead (Pb) mg/L 0.01* <0.025 <0.002 <0.002 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  20.7 18.7 20 19 20 17 21 12 11 12 12 11 13

Dissolved Organic Carbon mg/L 5** 0.6 0.5 1.3 0.7 0.9 2.4 1.5 2.0 1.6 1.6 2.5 1.9 1.6

Dissolved Potassium (K) mg/L  5 2 3 3 2.7 2.7 2.6 2.5 2.5 2.5 2.4 2.3 2.5

Dissolved Sodium (Na) mg/L 200** 151 144 165 146 150 160 160 150 150 140 150 130 150

Dissolved Sulphate (SO4) mg/L 500** 121 102 123 169 146 130 100 110 37 44 39 26 18

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.7 8.7 8.7 8.2 8.5 7.9 8.6 7.9 8.2 8.0 7.2 8.0 8.2

Total Ammonia-N mg/L  0.2 0.23 0.27 0.19 0.34 0.39 0.25 0.38 0.18 0.36 0.27 0.38 0.51

Total Dissolved Solids mg/L 500 575 635 520 636 611 580 610 512 408 476 420 400 406

Total Kjeldahl Nitrogen (TKN) mg/L  0.7 0.3 0.33 0.22 <10 5 0.9 4 <0.7 <0.7 <0.7 1.1 <0.7

Ion Percentage % 7.0 5.7 4.7 3.0 0.4 5.6 5.9 5.0 1.9 2.8 3.0 0.8 14.6

  

Parameter Units ODWQS OW39A-26 OW39A-26 OW39A-26 OW39A-26 OW39A-26 OW39A-26 OW39A-26

 

Date 17-May-17 8-May-18 15-May-19 6-May-20 21-May-21 5-May-22 4-May-23

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 190 300 300 300 300 280 300

Conductivity umho/cm 530 880 890 960 940 950 820

Dissolved Barium (Ba) mg/L 1* 0.07 0.066 0.054 0.055 0.054 0.081 0.074

Dissolved Boron (B) mg/L 5.0* 0.75 0.35 1.7 1.5 1.8 1.8 1.7

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  24 33 30 29 32 21 26

Dissolved Chloride (Cl) mg/L 250** 17 35 58 49 57 42 38

Dissolved Iron (Fe) mg/L 0.30** 0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  12 9.3 18 19 22 14 17

Dissolved Organic Carbon mg/L 5** 7.6 2.8 4.7 3.7 2.8 11 10

Dissolved Potassium (K) mg/L  3.1 5.8 3.2 3.2 3.1 3.1 3.2

Dissolved Sodium (Na) mg/L 200** 64 50 150 150 150 140 160

Dissolved Sulphate (SO4) mg/L 500** 53 130 93 120 120 130 47

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.1 8.4 8.7 8.5 8.5 8.1 8.2

Total Ammonia-N mg/L  0.29 0.23 0.39 0.18 0.278 0.22 0.33

Total Dissolved Solids mg/L 500 328 535 585 500 475 495 485

Total Kjeldahl Nitrogen (TKN) mg/L  0.8 <0.7 <0.7 <0.7 0.5 <0.7 <0.7

Ion Percentage % 4.0 28.7 6.3 4.7 5.4 0.5 17.0

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWS OW40-6 OW40-6 OW40-6 OW40-6 OW40-6 OW40-6 OW40-6 OW40-6 OW40-6 OW40-6

 

Date 31-Oct-89 25-May-90 11-Dec-90 22-May-91 13-Nov-91 29-May-92 17-Jun-93 9-Feb-99 3-Jun-99 21-Jun-00

Laboratory Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Maxxam Maxxam Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 521 528 496 507 506 502 451 498 479 501

Conductivity mS/cm 1571 1430 1590 1510 1520 1320 1520 1630 1520 1420

Dissolved Barium (Ba) mg/L 1* 0.023 0.023 0.02

Dissolved Boron (B) mg/L 5.0* 0.459 0.348 0.34

Dissolved Cadmium (Cd) mg/L 0.005* <0.003 <0.003 <0.005

Dissolved Calcium (Ca) mg/L  150 127 89 93.5 144 120 129 126 123 105

Dissolved Chloride (Cl) mg/L 250** 3 2 2 2 2 1 3 3.8 3.2 2

Dissolved Iron (Fe) mg/L 0.3** 0.65 0.03 <0.02 <0.02 <0.02 0.762 0.137 0.05

Dissolved Lead (Pb) mg/L 0.01* 0.026 <0.002 <0.001

Dissolved Magnesium (Mg) mg/L  150 148 127 136 136 128 142 112 134 105

Dissolved Organic Carbon mg/L 5** 3.6 1.4 2.3 3.8 2.6 1.8 1.4 1.2 1.1 2.8

Dissolved Potassium (K) mg/L  6.7 4.2 4.4 3.05 4.01 3.78 4.04 5 4 4

Dissolved Sodium (Na) mg/L 200** 74 67 65.2 58.4 58.4 62 59.6 47

Dissolved Sulphate (SO4) mg/L 500** 422 400 420 460 510 460 440 486 416 387

Nitrate (N) mg/L 10.0* 0.2 0.4 <0.10

pH pH units 6.5-8.5 7.6 7.2 7.9 7.2 7.4 7.2 7 7.1 7.2 7.4

Total Ammonia-N mg/L  0.15 0.08 0.02 0.09 0.05 0.12 0.14 0.08 0.07 0.65

Total Dissolved Solids mg/L 500 1170 1220 1028

Total Kjeldahl Nitrogen (TKN) mg/L  0.43 0.42 0.08 0.37 0.24 0.14 0.23 0.1 <0.1 1.30

Ion Percentage % 14.5 4.8 3.0 2.4 1.1 3.8 11.2 0.0 9.1 0.7

  

Parameter Units ODWS OW40B-4 OW40B-4 OW40B-4 OW40B-4 OW40B-4 OW40B-4r OW40B-4r OW40B-4r OW40D-4 OW40D-4 OW40D-4 OW40D-4 OW40D-4

 

Date 19-May-09 20-May-10 12-May-11 15-May-12 12-Jun-12 3-Dec-12 8-May-13 6-May-14 14-May-15 27-May-16 17-May-17 8-May-18 15-May-19

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L 30-500*** 412 454 460 310 360 400 370 380 420 450 450 400 370

Conductivity mS/cm 1940 1890 1690 770 1100 4500 4300 4000 4600 4700 4700 2800 2100

Dissolved Barium (Ba) mg/L 1* 0.015 0.011 0.020 0.02 0.029 0.031 0.023 0.017 0.012 0.011 0.008 0.012 0.012

Dissolved Boron (B) mg/L 5.0* 0.25 0.28 0.24 0.11 0.16 0.55 0.48 0.4 0.67 0.68 0.68 0.6 0.39

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 0.0004 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  170 170 140 94 99 560 530 490 440 440 420 290 260

Dissolved Chloride (Cl) mg/L 250** 6 6 5 4 4 6 6 6 11 11 11 8.3 7.8

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 0.10 <0.10 <0.10 0.1 <0.1 0.7 0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0015 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  150 150 130 49 78 450 440 400 470 440 460 290 250

Dissolved Organic Carbon mg/L 5** 12 5.5 3.7 6.0 5.1 3.8 3.7 3.4 2.8 2.6 2.4 2.9 3.6

Dissolved Potassium (K) mg/L  6.4 4.7 4.5 5.6 4.2 8.6 6.2 6 6.7 6.5 6 5.2 4.4

Dissolved Sodium (Na) mg/L 200** 77 97 69 80 71 140 130 120 200 230 210 160 150

Dissolved Sulphate (SO4) mg/L 500** 730 700 490 86 220 3000 2700 2500 2900 2900 2900 1300 880

Nitrate (N) mg/L 10.0* <0.1 <0.1 0.4 3.4 2.0 <0.10 0.14 <0.10 <0.10 <0.10 <0.10 <0.10 0.2

pH pH units 6.5-8.5 7.7 8.1 8.2 7.9 7.8 7.7 7.5 7.8 7.7 7.7 7.6 7.8 7.7

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1220 1190 1030 514 890 4760 4500 4030 4760 4750 4610 2360 1950

Total Kjeldahl Nitrogen (TKN) mg/L  <4 1.6 <0.7 0.8 0.9 <0.7 0.7 <0.7 <0.7 <0.7 1.4 <0.7 <0.7

Ion Percentage % 4.7 6.3 2.9 21.9 10.3 0.0 3.1 1.9 0.2 0.2 0.4 14.3 23.9

  

Parameter Units ODWS OW40D-4 OW40D-4 OW40D-4 OW40D-4

 

Date 7-May-20 20-May-21 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 440 350 390 390

Conductivity mS/cm 3900 2000 2000 2100

Dissolved Barium (Ba) mg/L 1* 0.011 0.009 0.012 0.015

Dissolved Boron (B) mg/L 5.0* 0.56 0.4 0.33 0.22

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  330 280 210 150

Dissolved Chloride (Cl) mg/L 250** 10 4.6 6.2 5.2

Dissolved Iron (Fe) mg/L 0.3** 1.1 0.3 0.5 1.0

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 0.0006

Dissolved Magnesium (Mg) mg/L  310 250 180 140

Dissolved Organic Carbon mg/L 5** 2.9 3.1 3.9 3.5

Dissolved Potassium (K) mg/L  5.4 4.9 4.2 3.6

Dissolved Sodium (Na) mg/L 200** 170 140 120 88

Dissolved Sulphate (SO4) mg/L 500** 2100 850 770 860

Nitrate (N) mg/L 10.0* <0.10 0.34 <0.10 0.13

pH pH units 6.5-8.5 7.8 7.8 8.0 7.8

Total Ammonia-N mg/L  <0.15 <0.050 <0.15 <0.15

Total Dissolved Solids mg/L 500 3400 1740 1830 1520

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.3 <0.7 <0.7

Ion Percentage % 2.0 26.6 15.0 3.4

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7

 

Date 19-May-09 20-May-10 12-May-11 15-May-12 9-May-13 5-May-14 14-May-15 27-May-16 17-May-17 8-May-18 15-May-19 7-May-20 20-May-21

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 423 393 352 370 360 360 360 350 330 330 340 330

Conductivity umho/cm 2510 2650 2650 2700 2900 2900 2800 2800 2900 3000 2900 2900 2900

Dissolved Barium (Ba) mg/L 1* 0.018 0.015 0.012 0.01 0.010 0.010 0.008 0.009 0.007 0.008 0.007 0.007 0.007

Dissolved Boron (B) mg/L 5.0* 0.53 0.56 0.57 0.56 0.49 0.55 0.63 0.63 0.59 0.66 0.69 0.57 0.59

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  260 260 250 240 270 290 260 270 250 280 260 270 270

Dissolved Chloride (Cl) mg/L 250** 5 6 6 8 7 8 8 8.2 7.7 7.1 7.2 7.2 6.7

Dissolved Iron (Fe) mg/L 0.30** <0.1 <0.1 1.1 2.4 0.80 0.45 1.20 3.10 1.50 2.7 1.2 1.4 0.9

Dissolved Lead (Pb) mg/L 0.01* 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  230 230 220 210 240 250 220 240 230 270 260 240 250

Dissolved Organic Carbon mg/L 5** 5.2 2.0 2.2 3.1 2.4 5.5 2.7 1.8 2.2 1.8 2.1 2.1 1.6

Dissolved Potassium (K) mg/L  7.1 5.8 5.8 5.5 5.6 5.6 5.6 5.7 5.4 5.7 6.0 5.4 5.6

Dissolved Sodium (Na) mg/L 200** 120 110 110 110 110 130 110 130 120 130 130 120 130

Dissolved Sulphate (SO4) mg/L 500** 1200 1300 1300 1300 1500 1400 1400 1400 1500 1500 1500 1400 1600

Nitrate (N) mg/L 10.0* <0.1 <0.1 0.1 0.14 0.14 <0.1 <0.10 <0.10 <0.10 0.1 0.16 0.16 0.2

pH (pH units) 6.5-8.5 7.3 8.0 8.1 7.8 8.0 7.2 7.8 7.9 8.2 7.9 7.9 8.0 7.9

Total Ammonia-N mg/L  0.23 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.050

Total Dissolved Solids mg/L 500 1670 1700 1480 2250 2750 2530 2540 2550 2530 2470 2660 2530 2580

Total Kjeldahl Nitrogen (TKN) mg/L  <4 2 <0.7 <0.7 <0.7 0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.2

Ion Percentage % 7.4 4.2 1.3 1.2 1.1 5.1 1.3 5.0 0.5 13.8 4.0 4.7 0.8

  

Parameter Units ODWQS OW40A-7 OW40A-7

 

Date 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 370 390

Conductivity umho/cm 3000 3000

Dissolved Barium (Ba) mg/L 1* 0.007 0.008

Dissolved Boron (B) mg/L 5.0* 0.61 0.61

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  280 330

Dissolved Chloride (Cl) mg/L 250** 7.2 5.2

Dissolved Iron (Fe) mg/L 0.30** 1.0 1.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  250 280

Dissolved Organic Carbon mg/L 5** 2.2 2.1

Dissolved Potassium (K) mg/L  5.9 6.1

Dissolved Sodium (Na) mg/L 200** 120 130

Dissolved Sulphate (SO4) mg/L 500** 1500 1600

Nitrate (N) mg/L 10.0* 0.4 0.32

pH (pH units) 6.5-8.5 8.1 7.9

Total Ammonia-N mg/L  <0.15 <0.15

Total Dissolved Solids mg/L 500 2510 2610

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7

Ion Percentage % 2.8 6.1

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7

 

Date 11-Dec-90 22-May-91 14-Nov-91 29-May-92 12-Nov-92 17-Jun-93 16-Dec-93 12-May-94 14-Dec-94 6-Jun-95 3-Nov-95 11-Dec-96 14-May-97

Laboratory Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Zenon Zenon Zenon Zenon

Alkalinity (Total as CaCO3) mg/L 30-500*** 376 331 362 356 364 336 35 366 360 360 380 380 380

Dissolved Boron (B) mg/L 5.0* 1.05 0.76 1 0.93 0.96

Dissolved Calcium (Ca) mg/L  371 287 458 317 470 392 310 405 430 410 410 370 420

Dissolved Chloride (Cl) mg/L 250** 14 11 11 6 14 7 13 11 14 13 14 15 14

Dissolved Iron (Fe) mg/L 0.3** 0.05 0.08 <0.02 0.02 0.02 0.02 0.19 0.02 0.34 <0.01 0.076 0.62 0.11

Dissolved Magnesium (Mg) mg/L  461 467 467 430 573 508 330 465 410 440 440 410 450

Dissolved Organic Carbon mg/L 5** 1.1 1.9 1.6 1.8 2.2 1.1

Dissolved Potassium (K) mg/L  9.84 5.5 9.07 8.91 8.91 8.49 8.62 8.98 7.5 9.2 8.8 8.1 8.8

Dissolved Sodium (Na) mg/L 200** 279 222 <204 <253 241 248 269 300 290 300 280 270 270

Dissolved Sulphate (SO4) mg/L 500** 2700 2400 3000 2700 3800 3100 2700 3100 3700 3300 3300 3100 3200

Nitrate (N) mg/L 10.0*

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0* 0.08 0.36 0.16 0.16 0.07 0.07 0.23 0.07 0.027 0.074 0.11 <0.05 0.16

Total Ammonia-N mg/L  0.37 0.25 0.27 0.12 0.22 0.22 0.2 0.17 0.16 <0.03 0.03 0.31 0.22

Total Kjeldahl Nitrogen (TKN) mg/L  0.51 0.3 0.43 0.17 0.33 0.33 0.39 0.35 0.77 1.1 0.36 1.3 0.51

Ion Percentage % 4.2 5.3 3.0 1.0 0.2 10.6 3.9 4.8 5.7 2.7

  

Parameter Units ODWQS OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7

 

Date 4-Dec-97 11-Mar-98 13-May-98 22-Dec-99 29-Mar-00 5-Dec-00 8-May-01 28-Nov-01 23-May-02 6-Nov-02 15-May-03 16-Jun-03 14-Nov-03

Laboratory Zenon Maxxam Zenon Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 380 339 380 275 278 318 353 374 370 353 225 221 297

Dissolved Boron (B) mg/L 5.0* 0.81 1.32 0.77 0.12 0.10 0.43

Dissolved Calcium (Ca) mg/L  440 386 430 298 239 323 405 461 467 379 168 149 261

Dissolved Chloride (Cl) mg/L 250** 13 11.3 13 18 15 15 15 16 12 14 15 15 13

Dissolved Iron (Fe) mg/L 0.3** 1.9 1.18 0.016 1.76 0.02 1.41 0.04 3.92 4.95 0.09 0.01 <0.01 0.03

Dissolved Magnesium (Mg) mg/L  460 457 460 379 285 329 341 423 496 420 224 172 270

Dissolved Organic Carbon mg/L 5** 5.8 1.4 1.6 2.8 3.2 2.7

Dissolved Potassium (K) mg/L  8.7 10 8.5 6 6 7 8 9 8 14 5 4 10

Dissolved Sodium (Na) mg/L 200** 290 239 300 237 246 283 314 287 263 146 114 210

Dissolved Sulphate (SO4) mg/L 500** 3200 2980 3400 2740 2020 2580 2840 2980 3290 3020 1160 993 1740

Nitrate (N) mg/L 10.0* <0.05 0.2 <0.05 0.44 0.83 0.57 0.12 0.32 <0.10 <0.10 5.32 5.18 1.08

Nitrite (N) mg/L 1.0* <0.05 <0.1 <0.05 <0.05 <0.05 <0.1 <0.1

NO3+NO2 mg/L 10.0* <0.05 0.2 <0.05 0.44 0.83 0.57 0.12

Total Ammonia-N mg/L  0.33 0.35 0.15 0.02 0.22 0.2 0.32 0.49 0.25 <0.02 <0.02 0.19

Total Kjeldahl Nitrogen (TKN) mg/L  0.68 0.89 0.37 0.36 0.46 0.27 0.35 0.49 0.35 0.44 0.60 0.23

Ion Percentage % 0.8 0.7 3.7 1.7 5.1 4.1 1.8 0.8 3.3 7.8 3.4 3.3

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7

 

Date 26-May-04 26-Nov-04 13-May-05 29-Nov-05 19-May-06 24-Nov-06 4-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 18-Nov-09 19-May-10

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 245 246 244 262 288 289 285 284 273 284 291 297 309

Conductivity umho/cm 2830 2940 3140 3380 3250

Dissolved Barium (Ba) mg/L 1* <0.005 <0.005 <0.005 <0.005 <0.005

Dissolved Boron (B) mg/L 5.0* 0.17 0.11 0.16 0.16 0.14 0.18 0.19 0.16 0.18 0.2 0.23 0.22 0.21

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  192 244 211 252 210 223 240 261 230 230 260 280 260

Dissolved Chloride (Cl) mg/L 250** 14 14 13 14 18 18 17 18 18 17 17 16 16

Dissolved Iron (Fe) mg/L 0.3** 0.02 <0.01 <0.01 0.02 <0.01 <0.03 0.20 <0.03 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  223 271 244 257 230 256 260 278 270 250 320 330 300

Dissolved Organic Carbon mg/L 5** 2.6 3.5 3.2 3.5 3.9 3.0 4.0 4.4 3.5 3.5 6.3 4.4 4.4

Dissolved Potassium (K) mg/L  6 5 5 6 5 5 5 5 5.2 5.3 5.8 6.0 5.2

Dissolved Sodium (Na) mg/L 200** 153 157 135 149 126 144 152 151 150 130 170 170 150

Dissolved Sulphate (SO4) mg/L 500** 1280 1430 1430 1620 1300 1570 1700 1690 1580 1710 1800 1900 1800

Nitrate (N) mg/L 10.0* 1.08 0.81 <0.10 <0.10 <0.10 <0.10 0.50 0.43 0.1 <0.1 <0.1 <0.1 <0.1

pH (pH units) 6.5-8.5 8.4 8.3 8.3 8.3 8.3

Total Ammonia-N mg/L  0.19 0.02 0.03 <0.02 0.05 <0.02 0.23 <0.02 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1610 2000 1960 2170 2000

Total Kjeldahl Nitrogen (TKN) mg/L  0.32 0.32 0.10 0.18 0.25 0.25 3.08 <0.10 ` <0.7 <0.7 <0.7 <0.7

Ion Percentage % 5.2 9.2 3.1 2.1 3.7 0.5 0.9 2.3 2.8 4.1 4.2 3.7 1.1

  

Parameter Units ODWQS OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7

 

Date 23-Nov-10 10-May-11 3-Nov-11 10-May-12 6-Nov-12 13-May-13 5-Nov-13 6-May-14 24-Nov-14 13-May-15 11-Nov-15 27-May-16 16-Nov-16

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 323 327 331 330 330 300 310 320 320 320 360 320 320

Conductivity umho/cm 3330 2490 2790 2900 3100 2700 2900 2900 3200 3500 4200 3300 3400

Dissolved Barium (Ba) mg/L 1* 0.005 <0.005 0.005 0.005 <0.01 0.007 0.0086 0.009 0.012 0.011 0.014 0.012 0.012

Dissolved Boron (B) mg/L 5.0* 0.23 0.20 0.22 0.24 0.25 0.20 0.25 0.24 0.28 0.29 0.60 0.33 0.33

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.00010 <0.00010 0.0003 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  270 190 240 220 250 230 240 240 220 270 390 280 280

Dissolved Chloride (Cl) mg/L 250** 15 21 20 17 16 15 14 13 14 14 13 15 16

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.0005 <0.00050 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  310 230 260 280 290 270 300 280 270 310 410 350 350

Dissolved Organic Carbon mg/L 5** 4.6 4.4 4.6 4.7 4.4 6.7 4.7 4.2 4.7 4.1 3.2 4.1 4.2

Dissolved Potassium (K) mg/L  5.5 4.4 5.4 5.0 5.2 5.0 5.1 4.7 4.6 5.6 8.0 5.7 5.9

Dissolved Sodium (Na) mg/L 200** 150 120 130 130 140 120 130 130 110 150 280 160 160

Dissolved Sulphate (SO4) mg/L 500** 1800 1200 1400 1600 1500 1400 1500 1500 1600 1900 2700 1800 1800

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.3 8.5 8.3 8.3 8.3 8.3 7.9 6.9 8.3 8.3 7.8 8.3 8.1

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1980 1550 2080 2510 2860 2430 2570 2600 2900 3210 3850 3140 3060

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 1.2 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 2.4 2.0 3.3 1.3 4.9 4.2 5.4 3.1 3.1 1.3 2.0 6.9 6.8

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7

 

Date 19-May-17 8-Nov-17 10-May-18 14-Nov-18 14-May-19 5-Nov-19 11-May-20 3-Nov-20 18-May-21 3-Nov-21 4-May-22 2-Nov-22 3-May-23

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 320 330 320 310 300 360 310 330 300 370 340 390 340

Conductivity umho/cm 2900 2700 2900 2800 3200 4300 3600 3600 3700 4500 4500 4900 4590

Dissolved Barium (Ba) mg/L 1* 0.015 0.012 0.018 0.022 0.019 0.02 0.02 0.022 0.022 0.021 0.017 0.014 0.015

Dissolved Boron (B) mg/L 5.0* 0.27 0.28 0.28 0.27 0.31 0.53 0.36 0.65 0.34 0.70 0.58 0.8 0.56

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  220 220 230 230 270 360 300 390 300 430 410 470 390

Dissolved Chloride (Cl) mg/L 250** 14 14 13 14 14 13 14 13 14 13 14 13 12

Dissolved Iron (Fe) mg/L 0.3** <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

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  260 260 270 280 300 390 330 400 360 450 420 490 420

Dissolved Organic Carbon mg/L 5** 4.3 4.5 4 4.6 4 2.9 4.1 2.9 3.8 2.0 2.7 2.7 2.9

Dissolved Potassium (K) mg/L  4.6 4.7 4.8 4.7 5 7 5.4 7.2 5.6 7.6 6.9 8.7 6.9

Dissolved Sodium (Na) mg/L 200** 110 110 120 110 140 230 150 230 150 270 250 300 230

Dissolved Sulphate (SO4) mg/L 500** 1500 1500 1400 1500 1800 2500 2000 2200 2200 3100 2800 3100 2800

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 0.11 <0.10 <0.10 0.11 <0.10 0.15 0.15 0.17 0.14

pH (pH units) 6.5-8.5 8.4 8.2 8.3 8.2 8.2 7.8 8.2 7.9 8.3 8.1 8.1 7.8 7.5

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 0.21 <0.15 <0.15 <0.050 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 2500 2470 2400 2590 3010 4720 3210 3590 3600 3670 3960 4470 4090

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.2 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 0.2 0.0 5.5 3.2 1.4 1.2 1.4 9.2 0.3 0.8 0.9 3.4 0.4

  

Parameter Units ODWQS OW46-7

 

Date 3-Nov-23

Laboratory Bureau Veritas 

Alkalinity (Total as CaCO3) mg/L 30-500*** 330

Conductivity umho/cm 4400

Dissolved Barium (Ba) mg/L 1* 0.027

Dissolved Boron (B) mg/L 5.0* 0.59

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  390

Dissolved Chloride (Cl) mg/L 250** 9.5

Dissolved Iron (Fe) mg/L 0.3** <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005

Dissolved Magnesium (Mg) mg/L  460

Dissolved Organic Carbon mg/L 5** 3.7

Dissolved Potassium (K) mg/L  7.0

Dissolved Sodium (Na) mg/L 200** 230

Dissolved Sulphate (SO4) mg/L 500** 2700

Nitrate (N) mg/L 10.0* 0.17

pH (pH units) 6.5-8.5 8.0

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 4450

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 3.9

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6

 

Date 11-Dec-90 22-May-91 14-Nov-91 29-May-92 11-Nov-92 17-Jun-93 16-Dec-93 12-May-94 14-Dec-94 6-Jun-95 2-Nov-95 8-May-96 11-Dec-96

Laboratory Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Enviroclean Zenon Zenon Zenon Zenon

Alkalinity (Total as CaCO3) mg/L 30-500*** 401 412 408 410 410 385 405 406 410 430 450 410 430

Dissolved Boron (B) mg/L 5.0* 0.91 0.71 0.99 0.98 0.86 0.87

Dissolved Calcium (Ca) mg/L  344 287 457 374 474 536 477 424 490 460 420 390 410

Dissolved Chloride (Cl) mg/L 250** 5 4 3 1 1 2 6 4 6.7 5.6 6.8 6 6.6

Dissolved Iron (Fe) mg/L 0.3** 0.08 <0.2 <0.2 0.03 <0.02 0.02 0.02 0.46 <0.01 0.16 0.036 0.15

Dissolved Magnesium (Mg) mg/L  490 505 496 488 514 548 488 501 430 510 460 440 460

Dissolved Organic Carbon mg/L 5** 1 3.2 1.8 1.7 2.1 1.6

Dissolved Potassium (K) mg/L  8.87 7.61 7.37 7.26 7.71 7.36 7.08 7.54 7.2 8.3 8.6 6.9 7.1

Dissolved Sodium (Na) mg/L 200** 186 175 <155 <170 170 174 182 181 190 190 180 160 180

Dissolved Sulphate (SO4) mg/L 500** 2800 2500 3200 2800 3400 3400 3400 3100 3800 3200 3200 3200 3300

Nitrate (N) mg/L 10.0*

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0* 0.09 0.5 0.13 0.38 0.01 0.08 0.76 0.11 0.085 0.18 0.092 0.13 0.083

Total Ammonia-N mg/L  0.32 0.23 0.39 0.2 0.23 0.27 0.2 0.14 0.15 <0.03 1.4 0.27 0.33

Total Kjeldahl Nitrogen (TKN) mg/L  0.57 0.24 0.58 0.28 3.42 0.29 0.46 1.99 0.81 0.75 4.7 1.8 1.6

Ion Percentage % 0.2 3.5 3.1 1.1 4.1 1.0 11.9 0.7 5.6 8.3 7.2

  

Parameter Units ODWQS OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6

 

Date 14-May-97 4-Dec-97 11-Mar-98 13-May-98 22-Dec-99 29-Mar-00 5-Dec-00 8-May-01 28-Nov-01 23-May-02 6-Nov-02 15-May-03 13-Nov-03

Laboratory Zenon Zenon Maxxam Zenon Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 410 410 418 420 453 402 414 399 418 407 416 385 400

Dissolved Boron (B) mg/L 5.0* 0.80 1.38 0.90 0.98 0.91

Dissolved Calcium (Ca) mg/L  430 450 443 460 98 509 486 476 488 478 455 464 459

Dissolved Chloride (Cl) mg/L 250** 6.1 6.3 4 5.8 2 5 5 5 5 5 5 5 5

Dissolved Iron (Fe) mg/L 0.3** 0.12 0.16 1.6 0.049 5.09 <0.01 6.28 <0.01 3.75 0.88 4.00 <0.01 0.97

Dissolved Magnesium (Mg) mg/L  470 490 531 510 136 558 512 468 484 516 511 534 533

Dissolved Organic Carbon mg/L 5** 2.8 1.9 2.2 1.8 2.0

Dissolved Potassium (K) mg/L  7.9 7.9 8 8 3 8 8 7 8 7 12 8 13

Dissolved Sodium (Na) mg/L 200** 180 190 175 190 220 198 200 199 200 221 224 235

Dissolved Sulphate (SO4) mg/L 500** 3200 3300 3260 3300 1100 4000 3100 3200 3080 3200 2990 3000 3070

Nitrate (N) mg/L 10.0* 0.079 <0.1 0.077 <0.10 <0.10 <0.1 0.12 <0.10 <0.10 <0.10 0.35 0.19

Nitrite (N) mg/L 1.0* <0.05 <0.1 <0.05 <0.10 <0.10 <0.1 <0.1

NO3+NO2 mg/L 10.0* 0.21 0.079 <0.1 0.077 <0.10 <0.10 <0.1 0.12

Total Ammonia-N mg/L  0.23 0.23 0.11 8.26 0.86 0.88 <0.02 <0.02 0.22 0.47 <0.02 0.20

Total Kjeldahl Nitrogen (TKN) mg/L  0.61 0.86 0.68 <0.10 1.36 1.09 0.11 0.48 0.30 0.60 0.14 0.37

Ion Percentage % 4.2 3.4 1.2 2.0 5.7 2.1 1.9 0.9 0.8 3.4 5.2 4.1

  

Parameter Units ODWQS OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6

 

Date 26-May-04 26-Nov-04 13-May-05 29-Nov-05 18-May-06 24-Nov-06 4-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 18-Nov-09 19-May-10

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 396 389 376 387 381 401 368 375 360 411 388 406 350

Conductivity umho/cm 4360 4870 4700 4820 4760

Dissolved Barium (Ba) mg/L 1* <0.03 0.01 0.009 0.009 <0.05

Dissolved Boron (B) mg/L 5.0* 0.99 0.69 1.03 0.85 0.85 0.84 0.86 1.07 1.1 0.94 1.0 0.96 1.10

Dissolved Cadmium (Cd) mg/L 0.005* <0.0005 <0.0001 <0.0001 <0.0001 <0.001

Dissolved Calcium (Ca) mg/L  474 423 453 420 454 443 417 460 430 470 480 460 460

Dissolved Chloride (Cl) mg/L 250** 5 5 6 6 5 6 5 6 7 5 6 6 6

Dissolved Iron (Fe) mg/L 0.3** 0.01 <0.01 0.01 0.01 <0.03 <0.03 <0.03 <0.30 6.9 9.4 3.7 <0.1 2

Dissolved Lead (Pb) mg/L 0.01* <0.003 <0.0005 <0.0005 <0.0005 <0.005

Dissolved Magnesium (Mg) mg/L  528 476 479 456 483 479 462 495 440 440 510 450 480

Dissolved Organic Carbon mg/L 5** 1.1 2.0 1.7 2.3 1.9 1.5 2.7 2.4 1.8 1.9 3.6 2.4 2.4

Dissolved Potassium (K) mg/L  10 8 7 7 7 8 7 8 7 7.6 8.1 7.7 7

Dissolved Sodium (Na) mg/L 200** 262 253 236 219 218 232 229 246 230 220 240 240 230

Dissolved Sulphate (SO4) mg/L 500** 3330 3290 3070 2890 3050 3070 2990 3130 2730 3230 3000 3200 3100

Nitrate (N) mg/L 10.0* 0.38 0.32 0.24 0.24 0.27 0.25 0.32 0.35 0.3 <0.1 0.5 0.3 0.5

pH (pH units) 6.5-8.5 8.0 7.8 7.9 7.7 7.9

Total Ammonia-N mg/L  0.09 <0.02 0.10 0.03 0.04 <0.02 0.23 <0.02 0.16 0.41 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 3010 3200 2920 3060 3000

Total Kjeldahl Nitrogen (TKN) mg/L  0.13 0.25 0.18 0.18 0.16 0.20 0.28 <0.10 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 1.4 2.9 1.1 0.7 1.1 0.4 0.0 1.7 3.3 3.7 4.8 2.4 1.1

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6

 

Date 23-Nov-10 10-May-11 3-Nov-11 10-May-12 8-Nov-12 13-May-13 5-Nov-13 6-May-14 24-Nov-14 13-May-15 11-Nov-15 27-May-16 16-Nov-16

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 399 356 556 430 460 380 450 400 480 410 480 460 530

Conductivity umho/cm 4900 4780 4850 4800 4900 4800 4800 4900 4900 4900 4800 4900 5000

Dissolved Barium (Ba) mg/L 1* 0.009 0.009 0.012 0.009 0.011 0.010 0.010 0.007 0.009 0.008 0.009 0.010 0.010

Dissolved Boron (B) mg/L 5.0* 0.97 0.85 0.91 0.96 0.96 0.83 0.98 1 0.98 0.83 0.96 1.00 0.99

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  460 440 490 440 460 470 490 480 440 410 470 470 460

Dissolved Chloride (Cl) mg/L 250** 5 6 7 6 6 6 7 6 7 6 6.9 6.0 7.4

Dissolved Iron (Fe) mg/L 0.3** <0.1 4.5 <0.1 1.2 0.31 8.8 0.36 <0.1 <0.10 3.2 0.33 0.20 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  510 490 510 510 440 520 480 530 510 450 490 460 440

Dissolved Organic Carbon mg/L 5** 2.3 2.2 3.7 2.8 3.0 2.8 6 2.8 4.4 2.8 4.2 3.8 5.5

Dissolved Potassium (K) mg/L  7.3 7.3 10 7.8 8.4 8.2 13 7.6 9.1 7.8 10 9.4 11

Dissolved Sodium (Na) mg/L 200** 220 250 250 240 240 230 260 230 200 190 240 240 230

Dissolved Sulphate (SO4) mg/L 500** 3100 3000 2800 3000 2900 3100 2900 3200 2900 3000 3100 3100 3000

Nitrate (N) mg/L 10.0* 0.4 0.4 <0.1 <0.10 <0.10 0.32 <0.10 <0.10 <0.10 1.06 0.26 <0.10 <0.10

pH (pH units) 6.5-8.5 7.7 8.1 7.6 7.7 7.8 7.7 7.1 7.3 7.9 8.0 7.7 7.8 7.7

Total Ammonia-N mg/L  <0.15 <0.15 11.2 † 1.28 2.65 0.27 4.24 <0.15 5.55 1 6.47 3.93 12.3

Total Dissolved Solids mg/L 500 2850 2830 4360 4690 4860 4910 4500 4950 4990 4940 4990 5120 4910

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 10 † 1.5 3.7 <0.7 4.3 <0.7 5.7 16 6.9 4.6 13

Ion Percentage % 1.9 2.0 5.0 1.8 0.5 2.3 3.7 1.4 1.4 4.1 0.9 0.6 1.7

  

Parameter Units ODWQS OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6

 

Date 19-May-17 8-Nov-17 10-May-18 13-Nov-18 14-May-19 5-Nov-19 11-May-20 3-Nov-20 18-May-21 3-Nov-21 4-May-22 2-Nov-22 3-May-23

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 490 440 430 390 380 410 400 400 400 420 340 400 380

Conductivity umho/cm 5000 4700 4800 4200 4500 4800 4800 4400 4800 4600 4400 4800 4700

Dissolved Barium (Ba) mg/L 1* 0.011 0.009 <0.03 0.011 0.01 0.009 0.008 0.009 0.008 0.008 0.017 0.007 0.007

Dissolved Boron (B) mg/L 5.0* 0.91 0.92 1 0.95 0.92 0.84 1.1 1.1 0.91 0.96 0.58 1.0 1.0

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  470 450 460 460 450 450 450 450 450 480 400 470 460

Dissolved Chloride (Cl) mg/L 250** 6.4 6 5.6 6.2 6.5 5.4 5.9 5.9 6.4 5.4 14 5.9 4.0

Dissolved Iron (Fe) mg/L 0.3** 0.20 3.1 6.5 8 1.7 1.7 2.3 <0.1 0.2 3.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  510 460 490 450 470 480 460 460 470 490 420 490 530

Dissolved Organic Carbon mg/L 5** 4.4 2.8 2.8 2.6 2.7 2.4 2.6 2.6 2.2 2.1 3.3 2.4 2.1

Dissolved Potassium (K) mg/L  10 7.3 8 7.3 7.2 7.1 7.9 7.7 7.5 7.0 6.9 7.6 7.9

Dissolved Sodium (Na) mg/L 200** 220 190 220 210 220 210 220 220 230 220 240 220 230

Dissolved Sulphate (SO4) mg/L 500** 3200 2900 2800 2600 2900 2900 2900 2900 3100 3200 2800 3100 3200

Nitrate (N) mg/L 10.0* 0.17 <0.10 0.13 0.78 0.96 0.12 0.7 0.79 0.37 0.38 0.15 0.33 0.38

pH (pH units) 6.5-8.5 7.9 7.6 7.7 7.7 7.9 7.5 8.0 7.8 8.0 7.8 8.1 7.9 8.0

Total Ammonia-N mg/L  4.32 1.82 1.62 0.77 0.15 0.67 <0.15 <0.15 0.115 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 5000 4770 4580 4190 4700 4580 4820 4860 4950 4330 4140 4210 4630

Total Kjeldahl Nitrogen (TKN) mg/L  5.4 2.3 1.8 1 <0.7 0.7 <0.7 <0.7 0.3 1.0 <0.7 <0.7 <0.7

Ion Percentage % 0.1 0.3 5.1 6.2 2.6 2.5 1.8 1.8 0.4 0.2 0.2 1.2 2.1

  

Parameter Units ODWQS OW47-6

 

Date 3-Nov-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 390

Conductivity umho/cm 4400

Dissolved Barium (Ba) mg/L 1* 0.010

Dissolved Boron (B) mg/L 5.0* 0.44

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  470

Dissolved Chloride (Cl) mg/L 250** 4.1

Dissolved Iron (Fe) mg/L 0.3** 0.20

Dissolved Lead (Pb) mg/L 0.01* <0.0005

Dissolved Magnesium (Mg) mg/L  440

Dissolved Organic Carbon mg/L 5** 3.6

Dissolved Potassium (K) mg/L  3.1

Dissolved Sodium (Na) mg/L 200** 100

Dissolved Sulphate (SO4) mg/L 500** 2700

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 7.7

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 4390

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 0.7

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29

 

Date 19-May-09 18-May-10 12-May-11 9-May-12 9-May-13 6-May-14 12-May-15 25-May-16 17-May-17 8-May-18 13-May-19 7-May-20 18-May-21

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 146 132 124 130 120 110 110 130 110 110 110 110 110

Conductivity umho/cm 1600 1670 1800 1900 2000 2000 1600 2000 2200 2200 2100 2100 2100

Dissolved Barium (Ba) mg/L 1* 0.015 0.015 0.016 0.017 0.015 0.015 0.016 0.015 0.012 0.012 0.011 0.011 0.011

Dissolved Boron (B) mg/L 5.0* 1.6 1.5 1.5 1.5 1.4 1.4 1.4 1.5 1.5 1.6 1.4 1.5 1.5

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  84 86 100 110 110 110 110 120 110 120 130 130 130

Dissolved Chloride (Cl) mg/L 250** 29 27 33 32 33 35 36 36 34 30 29 28 29

Dissolved Iron (Fe) mg/L 0.3** <0.1 0.5 0.5 0.36 0.31 0.29 0.25 0.60 0.30 0.3 0.2 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  55 54 59 65 62 65 62 74 63 72 71 68 69

Dissolved Organic Carbon mg/L 5** 3.6 1.2 1.5 1.5 1.6 1.9 3.2 1.6 1.5 1.5 1.4 1.8 1.6

Dissolved Potassium (K) mg/L  4.7 4.4 6.1 6.8 6.8 6.7 7.3 7.5 6.9 7.5 6.3 6.5 6.3

Dissolved Sodium (Na) mg/L 200** 220 210 230 260 250 260 250 270 250 260 250 250 240

Dissolved Sulphate (SO4) mg/L 500** 610 630 720 780 850 870 840 830 950 910 910 940 940

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.2 8.2 7.9 7.8 8.0 7.9 7.8 8.0 7.9 8.0 7.9 7.9 8.0

Total Ammonia-N mg/L  0.35 0.40 0.51 0.59 0.61 0.74 0.83 0.77 0.75 0.79 0.89 0.71 0.75

Total Dissolved Solids mg/L 500 1020 1050 1080 1360 1480 1460 1510 1530 1570 1510 1580 1590 1470

Total Kjeldahl Nitrogen (TKN) mg/L  <4 1.1 1.2 <0.7 0.9 0.8 1.0 0.8 0.9 0.8 0.8 0.8 0.8

Ion Percentage % 6.8 5.2 3.6 5.6 0.8 0.8 0.8 7.6 2.4 3.5 3.5 1.6 0.7

  

Parameter Units ODWQS OW49-29 OW49-29

 

Date 3-May-22 1-May-23

Laboratory Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 100 110

Conductivity umho/cm 2100 2100

Dissolved Barium (Ba) mg/L 1* 0.010 0.010

Dissolved Boron (B) mg/L 5.0* 1.7 1.5

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  140 140

Dissolved Chloride (Cl) mg/L 250** 27 26

Dissolved Iron (Fe) mg/L 0.3** 0.2 0.4

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  66 75

Dissolved Organic Carbon mg/L 5** 1.5 1.1

Dissolved Potassium (K) mg/L  6.6 6.3

Dissolved Sodium (Na) mg/L 200** 250 250

Dissolved Sulphate (SO4) mg/L 500** 950 960

Nitrate (N) mg/L 10.0* <0.10 <0.10

pH (pH units) 6.5-8.5 7.9 8.0

Total Ammonia-N mg/L  0.63 0.77

Total Dissolved Solids mg/L 500 1370 1430

Total Kjeldahl Nitrogen (TKN) mg/L  0.7 1

Ion Percentage % 2.3 3.0

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4

 

Date 22-Dec-99 29-Mar-00 7-Dec-00 10-May-01 23-May-02 6-Nov-02 15-May-03 14-Nov-03 26-May-04 26-Nov-04 13-May-05 29-Nov-05 19-May-06

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 586 586

Dissolved Barium (Ba) mg/L 1* 0.01 0.03 0.02 <0.005 0.02 0.05 0.02 0.01 0.02 0.02 0.01 0.01

Dissolved Boron (B) mg/L 5.0* 0.31 0.32 0.31 0.49 0.32 0.31 0.34 0.36 0.28 0.37 0.35 0.29

Dissolved Cadmium (Cd) mg/L 0.005* <0.005 <0.00015 <0.005 <0.005 <0.001 <0.001 0.001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  105 145 114 141 136 131 133 130

Dissolved Chloride (Cl) mg/L 250** 7 8

Dissolved Iron (Fe) mg/L 0.3** 24 1.66 11.4 3.14 6.83 3.75 7.55 10.1 8.58 6.54 6.34

Dissolved Lead (Pb) mg/L 0.01* <0.02 <0.002 <0.001 <0.001 <0.001 <0.001 0.007 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Dissolved Magnesium (Mg) mg/L  250 180 211 216 193 220 204

Dissolved Organic Carbon mg/L 5** 4.7 4.8

Dissolved Potassium (K) mg/L  4 4 7 6 4

Dissolved Sodium (Na) mg/L 200** 106 121 116 102

Dissolved Sulphate (SO4) mg/L 500** 863 838

Nitrate (N) mg/L 10.0* <0.10 <0.10

Total Ammonia-N mg/L  0.60 0.24

Total Kjeldahl Nitrogen (TKN) mg/L  0.75 0.55

Ion Percentage % 2.6 1.0

  

Parameter Units ODWQS OW54-4 OW54-4 OW54-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4

 

Date 24-Nov-06 4-May-07 16-Nov-07 22-May-08 5-Nov-08 19-May-09 19-Nov-09 20-May-10 22-Nov-10 11-May-11 2-Nov-11 9-May-12 5-Nov-12

Laboratory Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 517 549 570 DRY 554 542 539 542 600 590

Conductivity umho/cm 2350 2120 2200 2140 2000 1950 1930 2100 2000

Dissolved Barium (Ba) mg/L 1* 0.02 0.01 0.02 0.033 0.02 0.016 0.014 0.013 0.012 0.014 0.014 0.013

Dissolved Boron (B) mg/L 5.0* 0.32 0.42 0.30 0.43 0.33 0.30 0.25 0.28 0.21 0.29 0.25 0.27

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  170 130 140 130 130 120 120 120 110

Dissolved Chloride (Cl) mg/L 250** 14 9 9 13 10 11 11 11 10

Dissolved Iron (Fe) mg/L 0.3** 4.74 6.83 3.99 0.3 <0.1 <0.1 <0.1 0.1 0.2 0.2 <0.10 0.21

Dissolved Lead (Pb) mg/L 0.01* 0.001 <0.001 <0.001 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  200 180 200 190 200 190 210 200 180

Dissolved Organic Carbon mg/L 5** 12.1 5.5 5.4 3.9 3.7 3.7 3.8 4.1 3.7

Dissolved Potassium (K) mg/L  13.0 6 5.1 4.1 4.2 3.5 4 3.6 3.6

Dissolved Sodium (Na) mg/L 200** 110 93 110 110 100 96 100 130 110

Dissolved Sulphate (SO4) mg/L 500** 946 763 780 750 600 590 570 630 530

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10

pH (pH units) 6.5-8.5 8.1 8.2 7.8 8.1 7.8 8.1 7.4 7.9 7.6

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1380 1360 1330 1370 1250 1170 1260 1630 1480

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <4 <4 1.1 <0.7 <0.7 <0.7 <0.7 0.9

Ion Percentage % 2.5 0.7 4.6 3.7 11.8 4.9 9.3 5.0 4.1

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4

 

Date 10-May-13 6-Nov-13 6-May-14 19-Nov-14 12-May-15 11-Nov-15 25-May-16 16-Nov-16 19-May-17 7-Nov-17 9-May-18 12-Nov-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 620 620 620 620 610 620 610 620 620 620 640 610 600

Conductivity umho/cm 2200 2100 2200 2200 1700 2100 2200 2200 2400 2200 2300 2100 2200

Dissolved Barium (Ba) mg/L 1* 0.016 0.015 0.013 0.013 0.013 0.013 0.014 0.015 0.014 0.015 0.014 0.016 0.014

Dissolved Boron (B) mg/L 5.0* 0.23 0.26 0.20 0.24 0.23 0.24 0.22 0.26 0.22 0.24 0.23 0.26 0.19

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  120 110 120 110 110.0 120 110 120 110 120 130 130 120

Dissolved Chloride (Cl) mg/L 250** 12 11 11 12 18 14 20 18 24 20 22 23 29

Dissolved Iron (Fe) mg/L 0.3** <0.10 0.44 <0.10 0.11 <0.10 0.4 <0.10 <0.1 <0.1 1.3 <0.1 0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  190 180 190 190 190 180 190 200 180 180 210 190 190

Dissolved Organic Carbon mg/L 5** 4.5 3.7 3.3 4 4.0 3.7 3.5 3.4 3.4 3.5 3.6 3.8 3.9

Dissolved Potassium (K) mg/L  3.0 3.3 3.2 3.4 3.5 3.6 2.9 3.6 2.9 3.5 3.2 3.2 2.9

Dissolved Sodium (Na) mg/L 200** 160 140 150 140 150 140 160 160 150 140 160 160 150

Dissolved Sulphate (SO4) mg/L 500** 630 650 670 640 610 610 690 630 730 640 670 680 700

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.0 7.4 8.0 7.9 7.9 7.7 8.1 7.8 7.8 7.7 7.9 7.9 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1580 1490 1550 1500 1560 1520 1640 1570 1680 1600 1540 1570 1670

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 5.0 0.0 2.6 2.0 4.2 7.5 6.1 10.8 1.6 5.8 10.4 8.1 5.6

Parameter Units ODWQS OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4

 

Date 7-Nov-19 8-May-20 3-Nov-20 19-May-21 2-Nov-21 4-May-22 1-Nov-22 2-May-23 1-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 610 610 610 590 630 600 650 620 630

Conductivity umho/cm 2300 2400 2300 2200 2200 2300 2200 2200 2300

Dissolved Barium (Ba) mg/L 1* 0.016 0.013 0.014 0.013 0.016 0.014 0.017 0.015 0.016

Dissolved Boron (B) mg/L 5.0* 0.24 0.18 0.25 0.23 0.23 0.18 0.24 0.20 0.22

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  130 130 130 130 130 140 140 130 130

Dissolved Chloride (Cl) mg/L 250** 26 29 26 24 23 28 25 23 21

Dissolved Iron (Fe) mg/L 0.3** 1.2 <0.1 0.2 <0.1 1.1 <0.1 0.2 0.3 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 0.0023 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  200 190 190 200 200 200 200 200 200

Dissolved Organic Carbon mg/L 5** 3.9 4.2 4.4 3.9 3.9 4.0 6.6 4.7 5.5

Dissolved Potassium (K) mg/L  3.4 2.9 3.6 3.3 3.3 2.9 3.9 3.1 4.2

Dissolved Sodium (Na) mg/L 200** 150 150 140 130 140 140 140 140 130

Dissolved Sulphate (SO4) mg/L 500** 670 710 700 720 690 760 710 740 710

Nitrate (N) mg/L 10.0* 0.16 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.30

pH (pH units) 6.5-8.5 7.7 7.9 7.7 7.9 8.0 8.0 7.9 8.0 7.9

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 0.059 <0.15 <0.15 1.37 0.81 3.09

Total Dissolved Solids mg/L 500 1610 1660 1670 1660 1560 1620 1540 1430 1690

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.1 <0.7 <0.7 1.6 1.1 3.5

Ion Percentage % 9.0 5.8 5.6 6.2 7.0 5.6 6.3 5.3 5.6

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10

 

Date 14-May-09 19-Nov-09 17-May-10 22-Nov-10 11-May-11 2-Nov-11 9-May-12 6-Nov-12 10-May-13 6-Nov-13 6-May-14 24-Nov-14 12-May-15

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 271 276 262 265 254 260 280 270 280 310 290 320 340

Conductivity umho/cm 2500 2480 2500 2490 2460 2450 2500 2500 2400 2500 2400 2500 1900

Dissolved Barium (Ba) mg/L 1* 0.011 0.012 0.016 0.013 0.012 0.013 0.013 0.012 0.013 0.012 0.012 0.014 0.014

Dissolved Boron (B) mg/L 5.0* 1.2 1.1 1.0 1.0 0.95 1.1 1.1 1.0 1.0 0.9 0.9 0.96 0.9

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  190 200 190 190 190 200 180 170 180 160 180 160 160

Dissolved Chloride (Cl) mg/L 250** 7 8 8 8 9 9 8 7 9 9 8 9 9

Dissolved Iron (Fe) mg/L 0.3** 2.30 4.50 3.0 0.1 0.8 1.7 1.3 0.26 2.7 2.2 1 2.3 0.86

Dissolved Lead (Pb) mg/L 0.01* 0.0008 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  200 210 200 200 200 210 200 180 180 170 180 170 170

Dissolved Organic Carbon mg/L 5** 4.6 1.7 2.5 1.6 1.4 1.8 2.3 2.0 2.8 4.8 2.3 2.5 2.0

Dissolved Potassium (K) mg/L  5.2 5.4 5.1 5.1 5.0 5.3 4.9 4.7 4.8 4.5 4.5 4.3 4.3

Dissolved Sodium (Na) mg/L 200** 130 150 140 140 150 150 150 140 170 190 190 180 190

Dissolved Sulphate (SO4) mg/L 500** 1300 1300 1200 1200 1200 1200 1200 1100 1100 1200 1100 1100 1000

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 0.3 0.1 0.1 <0.10 0.11 0.13 0.12 0.15 0.15 0.11

pH (pH units) 6.5-8.5 7.7 7.9 8.0 7.7 8.1 7.5 7.9 7.7 8.0 7.8 8.1 8.1 7.8

Total Ammonia-N mg/L  0.72 0.65 0.72 0.31 0.21 0.2 <0.15 0.17 0.23 <0.15 <0.15 0.18 0.19

Total Dissolved Solids mg/L 500 1550 1600 1550 1500 1520 1590 2090 2080 2060 1970 1990 1990 2110

Total Kjeldahl Nitrogen (TKN) mg/L  8 <40 14 2 0.9 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 0.3 2.8 4.0 3.9 3.2 5.0 1.5 1.2 3.8 2.3 4.9 0.1 3.8

  

Parameter Units ODWQS OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10

 

Date 11-Nov-15 25-May-16 16-Nov-16 18-May-17 7-Nov-17 9-May-18 12-Nov-18 14-May-19 7-Nov-19 8-May-20 3-Nov-20 18-May-21 2-Nov-21

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 300 330 300 290 290 290 320 300 310 300 320 330

Conductivity umho/cm 2400 2400 2400 2500 2300 2500 2400 2400 2500 2500 2400 2324 2300

Dissolved Barium (Ba) mg/L 1* 0.014 0.014 0.014 0.014 0.016 0.013 0.012 0.011 0.011 0.011 0.01 0.01 0.014

Dissolved Boron (B) mg/L 5.0* 1.0 0.9 1.0 1.0 0.96 1.1 0.99 0.95 1.00 0.88 0.97 0.96 0.95

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  170 160 160 160 170 180 180 170 180 170 170 160 190

Dissolved Chloride (Cl) mg/L 250** 9 8.5 8.8 8.5 7.8 8.3 8.8 9.1 8.6 8.8 8.3 8.9 8.5

Dissolved Iron (Fe) mg/L 0.3** <0.10 1.80 0.60 0.30 6.6 5.5 4.4 1.8 0.2 0.6 <0.1 0.7 5.3

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  180 170 180 170 170 200 180 180 180 180 180 180 180

Dissolved Organic Carbon mg/L 5** 2.1 2.4 1.8 1.5 2.1 1.7 2 1.6 1.9 1.8 2.0 1.5 2.0

Dissolved Potassium (K) mg/L  4.5 4.1 4.4 4.2 4.3 4.5 4.4 4.3 4.6 4.3 4.5 4.6 4.6

Dissolved Sodium (Na) mg/L 200** 190 200 190 170 160 150 150 160 170 170 170 170 160

Dissolved Sulphate (SO4) mg/L 500** 1100 1100 1100 1200 890 1100 1200 1100 1100 1100 1100 1200 1100

Nitrate (N) mg/L 10.0* 0.26 0.16 0.27 0.19 0.25 0.23 0.28 0.17 0.29 0.27 0.34 0.18 0.35

pH (pH units) 6.5-8.5 7.9 7.9 8.0 8.0 7.9 7.9 7.8 7.9 8.0 8.0 7.9 8.2 8.0

Total Ammonia-N mg/L  <0.15 0.24 <0.15 0.17 0.2 0.31 0.39 0.16 <0.15 <0.15 <0.15 0.209 0.29

Total Dissolved Solids mg/L 500 1980 1980 1890 1990 1940 1940 2030 1970 1920 2000 1940 2040 1850

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.3 <0.7

Ion Percentage % 5.7 3.4 4.9 1.2 11.1 0.4 3.0 5.1 4.0 4.3 0.6 4.4

  

Parameter Units ODWQS OW54-10 OW54-10 OW54-10 OW54-10

 

Date 3-May-22 1-Nov-22 2-May-23 1-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 330 330 320 330

Conductivity umho/cm 2400 2400 2400 2400

Dissolved Barium (Ba) mg/L 1* 0.011 0.013 0.012 0.011

Dissolved Boron (B) mg/L 5.0* 0.95 1.0 0.95 0.97

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  170 180 180 170

Dissolved Chloride (Cl) mg/L 250** 9.2 8.8 6.5 7.4

Dissolved Iron (Fe) mg/L 0.3** 2.3 0.7 1.8 1.3

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  180 180 190 180

Dissolved Organic Carbon mg/L 5** 2.0 2.1 1.8 2.4

Dissolved Potassium (K) mg/L  4.5 4.5 4.6 4.6

Dissolved Sodium (Na) mg/L 200** 160 150 150 160

Dissolved Sulphate (SO4) mg/L 500** 1100 1100 1100 1000

Nitrate (N) mg/L 10.0* 0.57 0.27 0.45 0.41

pH (pH units) 6.5-8.5 8.0 7.9 8.12 7.8

Total Ammonia-N mg/L  <0.15 0.26 0.16 <0.15

Total Dissolved Solids mg/L 500 1920 1710 1710 1940

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7

Ion Percentage % 2.7 2.9 4.6 6.6

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4

 

Date 11-Feb-99 8-Jun-99 21-Jun-00 5-Dec-00 8-May-01 28-Nov-01 23-May-02 6-Nov-02 15-May-03 16-Jun-03 14-Nov-03 18-Dec-03 25-May-04

Laboratory Maxxam Maxxam Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 368 428 383 402 378 392 399 336 288 296 143 159 239

Dissolved Boron (B) mg/L 5.0* 0.582 0.529 0.46 0.40 0.59 0.33 0.16 0.21 0.17 0.15 0.29

Dissolved Calcium (Ca) mg/L  378 428 423 461 452 414 422 348 333 333 70 104 238

Dissolved Chloride (Cl) mg/L 250** 3.5 4.1 4 5 6 5 4 7 7 7 6 5 6

Dissolved Iron (Fe) mg/L 0.3** 0.172 1.32 <0.01 0.38 0.37 0.31 0.78 0.03 0.02 <0.01 0.01 0.02 <0.01

Dissolved Magnesium (Mg) mg/L  580 685 660 615 563 559 565 472 269 292 25 61 195

Dissolved Organic Carbon mg/L 5** 5.3 3.9 5.9 4.3 3.9 4.3 3.3 2.9 8.1 4.0

Dissolved Potassium (K) mg/L  7 3 5 4 3 4 4 6 3 2 3 3 3

Dissolved Sodium (Na) mg/L 200** 118 151 127 111 124 107 107 127 82 80 12 22 57

Dissolved Sulphate (SO4) mg/L 500** 3220 3370 3200 3280 3200 2920 2830 2350 2060 1780 145 276 1170

Nitrate (N) mg/L 10.0* <0.1 0.2 0.14 <0.1 0.29 <0.10 <0.10 1.12 5.15 4.31 3.24 4.97 3.75

Nitrite (N) mg/L 1.0* <0.1 <0.1 <0.10 <0.1 <0.1

NO3+NO2 mg/L 10.0* <0.1 0.14 <0.1 0.29

Total Ammonia-N mg/L  <0.05 <0.05 0.13 0.04 0.04 0.05 0.07 0.05 0.07 0.06 <0.02 <0.02 0.05

Total Kjeldahl Nitrogen (TKN) mg/L  2.4 0.7 0.84 0.26 0.14 0.17 0.28 0.31 0.59 0.50 0.82 0.78 0.34

Ion Percentage % 1.3 4.0 4.8 1.9 0.5 2.5 4.5 5.8 6.4 2.1 5.5 13.9 3.1

  

Parameter Units ODWQS OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4

 

Date 27-Nov-04 13-May-05 29-Nov-05 18-May-06 24-Nov-06 5-Jan-07 5-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 19-Nov-09 19-May-10

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 218 246 238 279 274 287 269 DRY 271 276 320 315 308

Conductivity umho/cm 2950 3400 3920 3350 3040

Dissolved Barium (Ba) mg/L 1* 0.018 0.016 0.013 0.013 0.011

Dissolved Boron (B) mg/L 5.0* 0.26 0.35 0.29 0.20 0.32 0.29 0.36 0.25 0.41 0.41 0.43 0.34

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  252 303 103 306 224 199 217 330 430 480 430 440

Dissolved Chloride (Cl) mg/L 250** 7 7 17 10 13 12 14 8 7 7 7 8

Dissolved Iron (Fe) mg/L 0.3** 0.01 0.01 <0.01 <0.03 0.16 0.07 <0.03 <0.1 <0.1 <0.1 <0.1 0.3

Dissolved Lead (Pb) mg/L 0.01* 0.0007 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  165 261 51 213 153 130 155 270 350 440 370 380

Dissolved Organic Carbon mg/L 5** 3.9 3.8 6.0 4.4 3.8 5.8 4.0 3.6 3.7 5.2 4.0 2.9

Dissolved Potassium (K) mg/L  2 3 1 2 2 2 2 2.6 3.2 3.2 2.8 2.7

Dissolved Sodium (Na) mg/L 200** 51 70 32 56 45 42 50 74 79 100 79 85

Dissolved Sulphate (SO4) mg/L 500** 993 1400 288 1340 958 713 1040 1800 2150 2500 2100 2300

Nitrate (N) mg/L 10.0* 5.26 2.56 0.88 0.51 5.34 3.85 2.21 0.4 0.3 <0.1 0.8 1.9

pH (pH units) 6.5-8.5 8.0 7.9 7.8 7.8 7.9

Total Ammonia-N mg/L  0.03 <0.02 <0.02 0.05 <0.02 0.05 <0.02 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1630 2300 2360 950 2070

Total Kjeldahl Nitrogen (TKN) mg/L  0.33 0.19 0.28 0.35 0.30 0.37 0.34 <0.7 <0.7 <1 <0.7 <0.7

Ion Percentage % 7.3 8.3 1.9 3.4 1.7 6.1 1.5 0.6 3.8 5.4 5.7 3.1

  

Parameter Units ODWQS OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4

 

Date 23-Nov-10 10-May-11 3-Nov-11 10-May-12 8-Nov-12 3-Dec-12 13-May-13 10-Jun-13 5-Nov-13 6-May-14 24-Nov-14 13-May-15 11-Nov-15

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 330 308 308 330 300 DRY 310 330 300 330 400 330 380

Conductivity umho/cm 3610 3920 3690 4100 3300 4100 4100 3300 4000 4500 4100 4300

Dissolved Barium (Ba) mg/L 1* 0.013 0.011 0.011 0.011 0.012 0.008 0.01 0.012 0.009 0.013 0.007 0.009

Dissolved Boron (B) mg/L 5.0* 0.46 0.35 0.41 0.38 0.45 0.35 0.42 0.32 0.41 0.32 0.41 0.52

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  460 480 470 470 480 460 490 380 480 430 400 470

Dissolved Chloride (Cl) mg/L 250** 8 8 10 8 15 8 7 7 7 8 7 7.5

Dissolved Iron (Fe) mg/L 0.3** 0.2 0.2 0.4 1.2 1.0 <0.10 <0.10 <0.10 0.23 <0.10 0.82 0.84

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  440 450 400 490 420 510 480 340 480 390 460 480

Dissolved Organic Carbon mg/L 5** 3.7 3.6 4 3.6 3.9 3.7 5.3 11 4.4 4.3 3.7 4

Dissolved Potassium (K) mg/L  3.5 2.9 3.3 3.3 4.1 3.6 3.6 4 3.1 3 3.5 4

Dissolved Sodium (Na) mg/L 200** 96 99 85 100 100 100 110 87 100 94 96 110

Dissolved Sulphate (SO4) mg/L 500** 2100 2400 2200 2600 1700 2700 2700 1800 2600 2800 2500 2800

Nitrate (N) mg/L 10.0* 0.6 0.2 0.3 0.19 9.9 0.95 0.55 0.62 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.6 7.9 7.6 7.6 7.7 7.6 7.6 7.1 7.8 7.8 7.9 7.6

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 2.86 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 1.04

Total Dissolved Solids mg/L 500 1990 2390 3330 3980 3600 4230 4300 3060 4050 4410 4410 4350

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 4.3 <0.7 <0.7 1 <0.7 <0.7 <0.7 1.3

Ion Percentage % 12.1 7.0 6.6 5.2 20.0 5.6 5.0 8.5 5.0 7.7 2.2 2.0

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4

 

Date 27-May-16 16-Nov-16 19-May-17 8-Nov-17 10-May-18 14-Nov-18 12-Dec-18 14-May-19 5-Nov-19 8-May-20 3-Nov-20 19-May-21 3-Nov-21

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 380 380 350 390 370 260 370 350 370 370 390 350 370

Conductivity umho/cm 4400 4300 4200 4000 4200 1800 4300 4000 4300 4200 4400 4100 4100

Dissolved Barium (Ba) mg/L 1* 0.014 0.011 0.007 0.007 <0.03 0.011 0.007 0.013 0.012 <0.03 0.012 <0.03 0.011

Dissolved Boron (B) mg/L 5.0* 0.32 0.38 0.5 0.52 0.5 0.42 0.19 0.44 0.43 0.50 0.58 0.4 0.49

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0005 <0.0001

Dissolved Calcium (Ca) mg/L  360 470 450 460 470 480 240 480 460 450 460 460 480

Dissolved Chloride (Cl) mg/L 250** 7.1 7.6 7.5 7.4 7.3 10 7.3 7.8 6.6 7.7 7.9 8.6 7.6

Dissolved Iron (Fe) mg/L 0.3** 0.10 0.30 0.60 0.9 0.5 0.6 <0.1 3.2 4.0 2.4 3.3 2 2.5

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  330 420 480 550 480 420 160 500 490 450 470 460 490

Dissolved Organic Carbon mg/L 5** 3.8 3.9 3.7 3.8 3.3 4.6 10 3.7 4.5 3.8 4.3 3.7 3.8

Dissolved Potassium (K) mg/L  8.2 3.9 4.3 3.9 4 4.3 28 3.4 3.8 3.0 4.2 3 3.9

Dissolved Sodium (Na) mg/L 200** 85 110 100 100 100 100 63 100 98 93 100 99 100

Dissolved Sulphate (SO4) mg/L 500** 2800 2600 2600 2700 2500 780 2700 2600 2500 2600 2700 2600 2800

Nitrate (N) mg/L 10.0* 0.1 0.19 0.12 <0.10 0.17 14.9 0.68 0.97 <0.10 0.54 <0.10 0.31 0.11

pH (pH units) 6.5-8.5 7.6 7.6 7.6 7.6 7.7 7.7 7.5 7.6 7.5 7.8 7.5 7.6 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.24 <0.15 0.5 0.131 0.16

Total Dissolved Solids mg/L 500 4380 4420 4280 4240 4070 1480 4490 3570 4250 4170 4400 3700 3950

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.8 0.5 1.0

Ion Percentage % 14.2 1.5 4.6 6.9 6.9 50.2 37.5 6.9 7.0 2.2 2.2 3.7 2.7

  

Parameter Units ODWQS OW56-4 OW56-4 OW56-4 OW56-4

 

Date 4-May-22 2-Nov-22 3-May-23 3-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 390 370 360 400

Conductivity umho/cm 4800 4200 4100 4800

Dissolved Barium (Ba) mg/L 1* 0.011 0.012 0.012 0.008

Dissolved Boron (B) mg/L 5.0* 0.35 0.5 0.42 0.99

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  470 450 460 440

Dissolved Chloride (Cl) mg/L 250** 5.8 7.4 5.4 5.1

Dissolved Iron (Fe) mg/L 0.3** 0.30 2.30 0.90 0.5

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  420 470 460 450

Dissolved Organic Carbon mg/L 5** 3.1 3.7 3.2 3.7

Dissolved Potassium (K) mg/L  2.9 3.7 3.3 7.1

Dissolved Sodium (Na) mg/L 200** 99 98 100 220

Dissolved Sulphate (SO4) mg/L 500** 3000 2800 2100 3100

Nitrate (N) mg/L 10.0* 0.36 0.14 0.37 0.36

pH (pH units) 6.5-8.5 8.0 7.5 7.8 7.94

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 4340 3630 3740 4880

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.8 0.7 <0.7

Ion Percentage % 5.4 0.3 13.1 2.2

  

Parameter Units ODWQS OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4

 

Date 29-Jun-00 28-Nov-01 23-May-02 6-Nov-02 15-May-03 13-Nov-03 26-May-04 27-Nov-04 12-May-05 29-Nov-05 19-May-06 24-Nov-06 5-May-07

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 177 490 478 491 471 495 479 490 497 494 492 494 469

Dissolved Boron (B) mg/L 5.0* 1.14 0.35 0.39 0.38 0.33 0.39 0.22 0.31 0.39 0.38 0.29 0.38 0.46

Dissolved Calcium (Ca) mg/L  327 355 370 319 318 318 330 412 313 310 329 330 342

Dissolved Chloride (Cl) mg/L 250** 6 4 4 5 5 6 5 4 5 6 5 5 5

Dissolved Iron (Fe) mg/L 0.3** 0.02 2.03 4.69 2.18 3.81 1.54 4.61 1.65 0.86 0.86 8.90 1.77 1.28

Dissolved Magnesium (Mg) mg/L  222 359 416 375 382 387 382 432 332 336 348 351 359

Dissolved Organic Carbon mg/L 5** 3.5 5.5 5.8 4.7 3.4 3.3 2.5 3.2 2.7 3.4 5.6 2.5 3.0

Dissolved Potassium (K) mg/L  6 5 6 8 4 8 5 6 4 5 4 5 4

Dissolved Sodium (Na) mg/L 200** 152 109 132 134 116 132 131 143 117 110 105 114 116

Dissolved Sulphate (SO4) mg/L 500** 2896 2040 2190 2120 2620 2140 2100 2240 1990 1850 1990 2090 1860

Nitrate (N) mg/L 10.0* 0.21 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nitrite (N) mg/L 1.0* <0.10

NO3+NO2 mg/L 10.0* 0.21

Total Ammonia-N mg/L  0.47 0.07 0.36 0.11 0.05 0.17 0.09 0.07 0.04 0.05 0.07 0.11 <0.02

Total Kjeldahl Nitrogen (TKN) mg/L  0.8 0.16 1.13 0.51 0.28 0.39 0.23 0.38 0.24 0.22 0.49 0.30 0.35

Ion Percentage % 21.5 1.2 4.2 0.1 9.0 0.5 1.6 6.3 1.9 1.0 0.2 1.6 5.0

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4

 

Date 16-Nov-07 22-May-08 5-Nov-08 16-May-09 19-Nov-09 19-May-10 23-Nov-10 10-May-11 2-Nov-11 9-May-12 5-Nov-12 13-May-13 5-Nov-13

Laboratory Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 470 DRY 555 524 487 493 489 511 537 540 530 500 520

Conductivity umho/cm 3570 3560 3530 3600 3630 3570 3590 3600 3600 3600 3600

Dissolved Barium (Ba) mg/L 1* 0.007 0.007 0.006 0.005 0.007 0.006 0.007 0.007 <0.01 0.006 0.0071

Dissolved Boron (B) mg/L 5.0* 0.5 0.41 0.36 0.40 0.34 0.41 0.33 0.4 0.35 0.42 0.29 0.42

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002 <0.0001 <0.00010

Dissolved Calcium (Ca) mg/L  342 330 340 340 340 330 340 360 330 330 340 360

Dissolved Chloride (Cl) mg/L 250** 5 5 5 3 6 5 5 6 5 5 6 5

Dissolved Iron (Fe) mg/L 0.3** 1.8 3.2 3.7 2.3 5.0 1.9 3.2 2.2 4.8 1.5 2.8 0.16

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001 <0.0005 <0.00050

Dissolved Magnesium (Mg) mg/L  368 330 380 360 370 340 380 360 360 350 350 390

Dissolved Organic Carbon mg/L 5** 3.5 3.7 5.1 3.7 3.0 3.9 4.2 4.0 3.5 3.4 4.1 12

Dissolved Potassium (K) mg/L  4 4.7 4.2 4.9 4.2 4.6 4.2 5.3 4.3 4.8 4.1 5.4

Dissolved Sodium (Na) mg/L 200** 116 110 130 120 120 110 130 130 120 120 120 130

Dissolved Sulphate (SO4) mg/L 500** 1930 1960 2000 2000 2000 1900 1900 1800 1800 1700 2000 1800

Nitrate (N) mg/L 10.0* <0.10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.8 7.9 8.0 7.8 7.6 7.9 7.4 7.7 7.4 7.6 7.3

Total Ammonia-N mg/L  0.14 0.18 <0.15 0.23 <0.15 0.16 <0.15 0.22 <0.15 0.24 <0.15 0.18

Total Dissolved Solids mg/L 500 2250 2250 2260 2340 2220 2040 3000 3430 3350 3440 3380

Total Kjeldahl Nitrogen (TKN) mg/L  0.24 <0.7 0.8 <0.7 0.8 <0.7 <0.7 1.0 <0.7 0.8 <0.7 <0.70

Ion Percentage % 4.2 1.8 3.2 1.9 2.5 1.4 3.5 4.6 2.6 4.3 1.2 7.2

  

Parameter Units ODWQS OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4

 

Date 6-May-14 24-Nov-14 12-May-15 11-Nov-15 26-May-16 16-Nov-16 19-May-17 8-Nov-17 10-May-18 13-Nov-18 14-May-19 5-Nov-19 8-May-20

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 680 540 560 540 550 560 520 550 610 560 620 600 610

Conductivity umho/cm 3100 3600 2700 2700 3600 3600 3700 3300 3600 3400 3600 3600 3800

Dissolved Barium (Ba) mg/L 1* 0.005 0.009 0.005 0.007 0.006 0.006 0.006 0.008 0.007 0.006 0.006 0.007 0.006

Dissolved Boron (B) mg/L 5.0* 0.30 0.37 0.34 0.41 0.39 0.41 0.37 0.42 0.35 0.4 0.33 0.37 0.32

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  340 300 310 320 320 330 320 340 330 330 330 320 330

Dissolved Chloride (Cl) mg/L 250** 5 6 6 4.4 5.7 5.8 5.3 5.5 5.7 5.5 5.7 5.4 5.5

Dissolved Iron (Fe) mg/L 0.3** 0.76 0.75 0.85 1.6 1.2 0.7 1.9 2.5 0.8 0.6 2 1.6 1.3

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  370 330 350 340 360 370 340 340 350 350 340 320 350

Dissolved Organic Carbon mg/L 5** 3.3 3.9 4.9 3.4 2.7 3.1 3.0 3.3 3 3.3 3.1 3.5 3.3

Dissolved Potassium (K) mg/L  4 4.4 4.7 4.8 4.3 4.7 4.2 4.7 4.3 4.6 4.2 4.7 4.1

Dissolved Sodium (Na) mg/L 200** 130 130 140 120 130 140 120 120 140 140 160 130 140

Dissolved Sulphate (SO4) mg/L 500** 1200 1800 1800 1100 1900 1800 2000 1900 1900 1800 1800 1600 1700

Nitrate (N) mg/L 10.0* 0.98 <0.10 <0.10 1.69 <0.10 <0.10 <0.10 <0.10 <0.10 0.1 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.0 7.7 7.8 7.7 7.8 7.6 7.7 7.6 7.7 7.6 7.6 7.6 7.7

Total Ammonia-N mg/L  0.16 0.16 <0.15 <0.15 <0.15 0.15 <0.15 <0.15 <0.15 0.16 0.15 0.55 <0.15

Total Dissolved Solids mg/L 500 2290 3220 3400 2950 3410 3310 3410 3240 3210 3300 3360 3120 3450

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 18.8 1.2 3.5 21.4 2.4 6.1 1.3 1.3 1.5 4.5 3.5 5.0 5.9

  

Parameter Units ODWQS OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4

 

Date 3-Nov-20 19-May-21 3-Nov-21 3-May-22 2-Nov-22 2-May-23 3-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 590 570 590 580 590 580 550

Conductivity umho/cm 3600 3600 3500 3500 3600 3500 3600

Dissolved Barium (Ba) mg/L 1* 0.006 0.007 0.007 0.007 0.009 0.006 0.005

Dissolved Boron (B) mg/L 5.0* 0.43 0.37 0.39 0.35 0.45 0.37 0.34

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  340 340 340 360 340 340 260

Dissolved Chloride (Cl) mg/L 250** 5.5 6.6 6.4 6.0 6.1 4.0 2.8

Dissolved Iron (Fe) mg/L 0.3** 1.3 2.2 2.4 1.6 1.9 <0.1 0.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  340 360 350 360 360 350 290

Dissolved Organic Carbon mg/L 5** 3.5 3.6 3.2 3.1 3.8 3.3 3.4

Dissolved Potassium (K) mg/L  4.7 4.3 4.8 4.1 4.6 4.1 4.4

Dissolved Sodium (Na) mg/L 200** 130 140 130 140 130 130 110

Dissolved Sulphate (SO4) mg/L 500** 1700 1900 1900 1800 1800 1900 1700

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.45

pH (pH units) 6.5-8.5 7.6 7.6 7.8 8.0 7.6 7.9 7.8

Total Ammonia-N mg/L  <0.15 <0.050 0.25 <0.15 0.2 <0.15 <0.15

Total Dissolved Solids mg/L 500 3410 2880 2920 3160 2820 2740 3220

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.2 0.7 <0.7 0.9 0.7 <0.7

Ion Percentage % 5.5 3.4 1.9 6.3 4.8 2.1 3.4

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15

 

Date 9-Jun-99 7-Dec-99 21-Jun-00 28-Nov-01 23-May-02 6-Nov-02 15-May-03 13-Nov-03 26-May-04 27-Nov-04 12-May-05 29-Nov-05 19-May-06

Laboratory Maxxam Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 183 171 163 163 165 172 165 164 161 157 158 157 157

Dissolved Boron (B) mg/L 5.0* 1.11 1.13 1.03 0.96 1.54 1.07 1.13 1.07 1.17 0.84 1.31 0.99 0.79

Dissolved Calcium (Ca) mg/L  326 287 316 310 311 287 319 284 290 265 271 270 292

Dissolved Chloride (Cl) mg/L 250** 7.19 9 6 8 7 8 8 8 8 8 8 8 8

Dissolved Iron (Fe) mg/L 0.3** 0.051 0.05 0.03 0.19 0.48 0.16 0.06 0.08 0.02 0.14 1.65 1.54 1.44

Dissolved Magnesium (Mg) mg/L  243 227 228 207 221 190 237 228 212 253 219 215 206

Dissolved Organic Carbon mg/L 5** 2.8 4.8 3.5 3.0 2.2 2.8 2.4 1.9 1.1 1.9 1.7 2.4 2.3

Dissolved Potassium (K) mg/L  9 8 6 6 5 9 5 8 6 5 5 5 5

Dissolved Sodium (Na) mg/L 200** 181 176 156 164 148 181 169 177 182 190 172 168 169

Dissolved Sulphate (SO4) mg/L 500** 4010 1820 2270 1770 1730 1730 2260 1780 1770 1920 1740 1610 1690

Nitrate (N) mg/L 10.0* 0.3 <0.10 0.63 0.12 0.14 0.17 0.27 0.10 0.13 0.14 0.15 0.17 0.24

Nitrite (N) mg/L 1.0* <0.1 <0.10 <0.10

NO3+NO2 mg/L 10.0* 0.63

Total Ammonia-N mg/L  0.41 0.54 0.56 0.44 0.75 0.42 0.03 0.21 0.08 0.09 0.28 0.17 0.11

Total Kjeldahl Nitrogen (TKN) mg/L  0.8 0.85 1.14 0.45 0.75 0.49 0.16 0.25 0.16 0.23 0.25 0.37 0.16

Ion Percentage % 0.6 9.9 0.4 1.3 1.8 8.1 0.6 0.1 0.9 0.3 2.6 0.9

  

Parameter Units ODWQS OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15

 

Date 24-Nov-06 5-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 18-Nov-09 19-May-10 23-Nov-10 10-May-11 2-Nov-11 9-May-12 6-Nov-12

Laboratory Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 153 154 151 151 149 159 148 144 145 142 145 150 150

Conductivity umho/cm 3000 2980 3000 3010 3000 3030 2990 2970 3000 3000

Dissolved Barium (Ba) mg/L 1* 0.01 0.01 0.01 0.011 0.010 0.010 0.010 0.010 0.009 <0.01

Dissolved Boron (B) mg/L 5.0* 1.17 0.95 1.19 1.1 1.1 1.3 1.2 1.1 1.2 1.0 1.1 1.1 1.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0002

Dissolved Calcium (Ca) mg/L  286 264 276 280 280 310 290 280 280 280 260 270 270

Dissolved Chloride (Cl) mg/L 250** 8 8 9 8 8 7 8 8 8 8 7 8 8

Dissolved Iron (Fe) mg/L 0.3** 1.49 1.08 1.57 0.8 1.7 1.2 1.6 1.4 1.3 1.1 1.2 1.7 1.6

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.001

Dissolved Magnesium (Mg) mg/L  213 207 218 220 200 230 220 200 210 210 180 210 200

Dissolved Organic Carbon mg/L 5** 1.8 2.5 2.6 2 1.9 2.9 2.6 2.1 2.1 2.1 2.0 2.1 2.2

Dissolved Potassium (K) mg/L  5 5 5 5 4.6 5.2 5.1 4.8 4.7 4.7 4.3 4.7 4.5

Dissolved Sodium (Na) mg/L 200** 180 181 185 190 170 200 200 180 180 200 160 190 180

Dissolved Sulphate (SO4) mg/L 500** 1790 1760 1720 1740 1790 1800 1700 1600 1600 1600 1100 1700 1500

Nitrate (N) mg/L 10.0* 0.22 0.23 0.34 0.3 0.2 0.4 0.4 0.3 0.4 0.3 0.3 0.3 0.29

pH (pH units) 6.5-8.5 8.1 7.9 7.8 7.9 7.9 7.8 8.0 7.8 7.9 7.4

Total Ammonia-N mg/L  0.25 0.12 0.06 <0.15 0.28 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.18

Total Dissolved Solids mg/L 500 1710 1950 1950 1900 1910 1840 1780 2510 2780 2730

Total Kjeldahl Nitrogen (TKN) mg/L  0.38 0.22 <0.10 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 0.8 2.0 1.2 1.5 3.0 3.1 3.7 2.9 3.9 4.3 14.2 0.1 4.2

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15

 

Date 13-May-13 5-Nov-13 6-May-14 24-Nov-14 12-May-15 11-Nov-15 26-May-16 16-Nov-16 19-May-17 8-Nov-17 10-May-18 13-Nov-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 140 150 150 150 150 150 150 150 150 160 150 150 140

Conductivity umho/cm 3000 3000 3000 3000 2300 3000 3000 3000 3100 3000 3100 2900 3000

Dissolved Barium (Ba) mg/L 1* 0.009 0.01 0.0 0.01 0.009 0.01 0.009 0.009 0.009 0.008 0.01 0.01 0.008

Dissolved Boron (B) mg/L 5.0* 1.0 1.1 1.0 1.2 1.1 1.2 1.2 1.2 1.2 1.1 1.2 1.1 1.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  300 290 310 270 280 290 270 280 270 280 290 280 290

Dissolved Chloride (Cl) mg/L 250** 8 8 9 9 8 8.5 8.6 8.9 8.2 8.2 8.2 8.6 8.8

Dissolved Iron (Fe) mg/L 0.3** 1.6 <0.10 1.9 0.3 <0.10 1.5 0.8 1.4 1.5 2.2 1.1 2 0.4

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  220 220 210 210 210 220 210 220 200 200 200 200 200

Dissolved Organic Carbon mg/L 5** 2.6 9.3 3.1 2.4 3.1 2.5 2.0 1.9 1.8 2.3 2 2.3 1.9

Dissolved Potassium (K) mg/L  4.9 5.1 4.7 4.8 5 5 4.5 4.9 4.6 4.5 4.6 4.7 4.4

Dissolved Sodium (Na) mg/L 200** 200 210 200 180 190 200 190 200 180 180 190 180 180

Dissolved Sulphate (SO4) mg/L 500** 1700 1600 1600 1600 1700 1600 1700 1700 1700 1600 1600 1700 1700

Nitrate (N) mg/L 10.0* 0.32 0.12 0.4 0.29 0.38 0.42 0.29 0.24 0.41 <0.10 0.58 0.37 0.56

pH (pH units) 6.5-8.5 7.9 7.7 7.9 7.9 7.7 7.7 7.9 7.8 7.9 7.8 7.9 7.7 7.9

Total Ammonia-N mg/L  0.17 0.46 <0.15 0.16 0.21 0.2 0.3 0.33 0.26 0.33 0.28 0.22 <0.15

Total Dissolved Solids mg/L 500 2720 2670 2650 2690 2790 2700 2760 2610 3470 2530 2590 2650 2680

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 4.5 7.0 6.7 3.1 1.5 6.5 0.9 3.1 0.7 2.5 3.9 0.1 0.7

  

Parameter Units ODWQS OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15

 

Date 5-Nov-19 8-May-20 3-Nov-20 18-May-21 3-Nov-21 3-May-22 2-Nov-22 2-May-23 3-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 150 150 150 150 160 150 170 160 150

Conductivity umho/cm 3000 3100 3000 2714 2900 3000 3000 3000 2900

Dissolved Barium (Ba) mg/L 1* 0.009 0.009 0.009 0.009 0.01 0.009 0.01 0.009 0.009

Dissolved Boron (B) mg/L 5.0* 1 1 1.2 1.1 1.1 1.2 1.2 1.1 1.4

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  270 280 290 290 300 290 310 270 280

Dissolved Chloride (Cl) mg/L 250** 8.0 8.4 7.7 8.8 8.4 8.8 8.7 7.5 5.5

Dissolved Iron (Fe) mg/L 0.3** 1.7 0.5 2.2 1.2 1.7 1.8 3.1 0.4 1.7

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  190 210 210 200 210 210 220 200 210

Dissolved Organic Carbon mg/L 5** 2.3 1.9 2.2 1.7 1.8 2.0 2.5 2.0 3.0

Dissolved Potassium (K) mg/L  4.5 4.6 4.7 4.7 4.5 4.4 5 4.9 5

Dissolved Sodium (Na) mg/L 200** 170 190 180 180 180 190 190 170 180

Dissolved Sulphate (SO4) mg/L 500** 1500 1700 1600 1600 1800 1700 1600 1800 1600

Nitrate (N) mg/L 10.0* 0.37 0.38 0.36 0.44 <0.10 0.80 <0.10 0.4 0.79

pH (pH units) 6.5-8.5 7.7 7.9 7.7 8.1 7.9 7.9 7.8 7.9 7.8

Total Ammonia-N mg/L  0.23 0.17 0.24 0.053 0.53 <0.15 1.08 0.18 0.5

Total Dissolved Solids mg/L 500 2500 2750 2590 2710 2380 2570 2370 2410 2660

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.2 1.1 <0.7 1.2 <0.7 1.4

Ion Percentage % 3.4 1.5 4.4 3.4 0.6 2.1 6.7 4.1 3.9

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW58-4 OW58-4 OW58-4 OW58-4 OW58-4 OW58-4 OW58-4 OW58-4

Date 15-Jun-02 16-Jul-02

to 2-Jul-02 to 22-Jul-02

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 251 310 320 349 295 289 292 361

Dissolved Boron (B) mg/L 5.0* 0.6 0.44 0.43 0.34 0.17 0.41 0.25 0.26

Dissolved Calcium (Ca) mg/L  462 569 531 242 70 137 157 200

Dissolved Chloride (Cl) mg/L 250** 1 3 4 12 18 12 21 15

Dissolved Iron (Fe) mg/L 0.3** 0.12 0.03 0.03 1.02 0.03 1.62 0.17 0.20

Dissolved Magnesium (Mg) mg/L  284 299 339 127 42 78 93 112

Dissolved Organic Carbon mg/L 5** 10.3 110 4 8.9 8.9 6.5 7.9 5.4

Dissolved Potassium (K) mg/L  7 9 6 7 4 3 4 4

Dissolved Sodium (Na) mg/L 200** 84 86 85 99 120 99 112 88

Dissolved Sulphate (SO4) mg/L 500** 2120 2060 2580 933 275 487 628 681

Nitrate (N) mg/L 10.0* <0.10 0.17 <0.10 <0.10 <0.10 0.15 0.11 <0.10

Total Ammonia-N mg/L  <0.02 0.13 <0.02 0.04 0.08 0.11 <0.02 0.12

Total Kjeldahl Nitrogen (TKN) mg/L  0.31 0.35 0.29 0.49 0.61 487 0.31 0.10

Ion Percentage % 1.6 8.2 1.1 2.7 5.2 7.3 5.0 5.9

  

Parameter Units ODWQS OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6

Date 29-Nov-05 19-May-06 24-Nov-06 5-May-07 16-Nov-07 22-May-08 5-Nov-08 19-May-09 19-Nov-09 19-May-10 23-Nov-10 10-May-11 2-Nov-11

Laboratory Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 313 300 357 416 452 416 452 439 464 437 445 416 433

Conductivity umho/cm 4040 4160 4100 4180 4070 4090 3910 3900

Dissolved Barium (Ba) mg/L 1* 0.011 0.011 0.010 0.012 0.011 0.012 0.010 0.011

Dissolved Boron (B) mg/L 5.0* 0.59 0.41 0.75 0.75 0.7 0.59 0.63 0.60 0.69 0.60 0.66 0.56 0.63

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  383 425 331 295 281 320 300 310 290 320 310 330 370

Dissolved Chloride (Cl) mg/L 250** 6 5 5 6 6 5 5 5 5 6 5 5 5

Dissolved Iron (Fe) mg/L 0.3** 5.85 3.29 2.66 0.24 1.4 0.3 1.0 1.6 2.9 2.7 2.8 <0.1 4.5

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  261 275 225 204 183 220 190 200 210 220 210 230 230

Dissolved Organic Carbon mg/L 5** 5.6 4.2 2.5 2.3 2.4 1.5 1.5 1.9 2.2 1.5 1.8 1.4 1.7

Dissolved Potassium (K) mg/L  11 8 8 7 7 7.1 6.7 6.8 7.3 6.8 6.9 6.5 7.6

Dissolved Sodium (Na) mg/L 200** 88 86 362 551 606 460 460 490 530 460 450 410 410

Dissolved Sulphate (SO4) mg/L 500** 1870 1990 2320 2220 2110 2200 2240 270 2300 2100 2000 1900 1900

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

pH (pH units) 6.5-8.5 7.8 7.9 7.6 7.7 7.9 7.6 8.1 7.5

Total Ammonia-N mg/L  0.37 0.19 0.36 0.45 0.54 0.26 0.48 0.35 0.44 0.35 0.43 0.23 0.36

Total Dissolved Solids mg/L 500 2420 2800 2560 2660 2590 2450 2350 2960

Total Kjeldahl Nitrogen (TKN) mg/L  1.95 0.37 0.48 0.57 0.52 <0.7 <0.7 0.8 <0.7 0.7 <0.7 <0.7 <0.7

Ion Percentage % 0.2 1.0 3.6 1.8 3.4 0.9 3.7 61.1 1.1 2.6 2.9 4.8 6.4

  

Parameter Units ODWQS OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6

Date 9-May-12 5-Nov-12 13-May-13 5-Nov-13 6-May-14 24-Nov-14 12-May-15 11-Nov-15 26-May-16 17-Nov-16 19-May-17 8-Nov-17 10-May-18

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 420 420 400 410 390 410 390 410 400 400 390 410 430

Conductivity umho/cm 3900 3900 3800 3700 3700 3800 2800 3800 3800 3800 3800 3400 4000

Dissolved Barium (Ba) mg/L 1* 0.010 0.011 0.009 0.01 0.008 0.011 0.007 0.009 0.007 0.009 0.008 0.009 0.008

Dissolved Boron (B) mg/L 5.0* 0.61 0.65 0.53 0.66 0.58 0.69 0.64 0.63 0.67 0.67 0.67 0.62 0.58

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  340 330 390 360 390 350 370 370 380 380 370 380 410

Dissolved Chloride (Cl) mg/L 250** 5 4 5 4 4 5 4 4.7 4.1 4.7 4.2 4.5 5.1

Dissolved Iron (Fe) mg/L 0.3** 0.32 5.0 0.12 1.1 <0.10 3 <0.10 2.7 <0.1 1.2 <0.1 5 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  250 230 260 250 260 250 260 260 270 280 250 250 270

Dissolved Organic Carbon mg/L 5** 1.6 1.7 1.8 8.3 1.7 2.2 3.7 2.7 1.5 4.3 1.3 1.6 1.5

Dissolved Potassium (K) mg/L  6.7 6.9 6.9 7 6.1 6.8 7.1 6.7 6.5 7.0 6.5 6.5 6.2

Dissolved Sodium (Na) mg/L 200** 390 360 320 320 290 270 290 300 300 300 260 250 290

Dissolved Sulphate (SO4) mg/L 500** 1900 1800 2100 1900 2000 2000 1900 2000 2000 2000 2100 2000 2100

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.11 <0.10 0.13 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.7 7.4 7.6 7.4 7.7 7.9 8.0 7.5 7.9 7.6 7.7 7.6 7.7

Total Ammonia-N mg/L  0.16 0.40 0.25 0.38 <0.15 0.33 <0.15 0.3 <0.15 0.75 <0.15 0.28 <0.15

Total Dissolved Solids mg/L 500 3610 3590 3410 3350 3340 3360 3410 3430 3450 3370 2660 3360 3440

Total Kjeldahl Nitrogen (TKN) mg/L  0.8 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 5.9 4.9 2.4 4.3 3.5 0.6 4.7 4.1 5.5 6.3 0.1 1.7 3.9

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

12-May-056-Nov-02 13-Nov-03 27-Nov-0430-Sep-046-Aug-02



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6

Date 12-Nov-18 14-May-19 5-Nov-19 8-May-20 3-Nov-20 19-May-21 3-Nov-21 4-May-22 2-Nov-22 2-May-23 2-Nov-23

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 410 390 400 390 400 380 400 400 380 370 360

Conductivity umho/cm 3600 3800 3800 3900 3800 3700 3600 4900 3600 3700 3600

Dissolved Barium (Ba) mg/L 1* 0.01 0.008 0.008 0.008 0.009 0.008 0.012 0.010 0.009 0.008 0.008

Dissolved Boron (B) mg/L 5.0* 0.64 0.55 0.51 0.5 0.66 0.62 0.59 0.41 0.69 0.65 0.69

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  390 390 370 390 400 400 390 470 410 400 410

Dissolved Chloride (Cl) mg/L 250** 5.3 5.7 5 4.9 5.3 6.1 5.3 5.5 4.6 5.6 2.2

Dissolved Iron (Fe) mg/L 0.3** 3.8 <0.1 0.5 <0.1 2.3 <0.1 9.2 1.4 3.1 <0.1 1.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  270 260 250 260 260 270 270 460 270 270 280

Dissolved Organic Carbon mg/L 5** 1.6 1.5 1.7 1.7 1.6 1.4 2.0 3.3 3.3 1.2 5

Dissolved Potassium (K) mg/L  6.5 5.9 6 5.9 6.6 6.3 6.7 3.2 6.5 5.9 6.5

Dissolved Sodium (Na) mg/L 200** 280 260 250 250 230 230 220 100 210 200 200

Dissolved Sulphate (SO4) mg/L 500** 2100 2200 2000 2100 2100 2000 2100 3000 2100 2200 2000

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.47 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.6 7.7 7.5 7.8 7.7 7.6 7.9 8.0 7.5 7.87 7.52

Total Ammonia-N mg/L  0.22 <0.15 0.5 <0.15 0.22 <0.050 0.56 <0.15 0.16 <0.15 <0.15

Total Dissolved Solids mg/L 500 3510 3580 3170 3580 3480 2880 3000 3310 2950 2900 3330

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.1 1.1 0.9 <0.7 <0.7 <0.7

Ion Percentage % 2.9 0.4 1.4 1.2 0.7 3.9 0.6 2.9 1.5 1.3 4.4

  

Parameter Units ODWQS OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14

Date 9-Jun-99 7-Dec-99 21-Jun-00 14-Jun-02 22-May-08 20-Jun-08 3-Jul-08 6-Nov-08 4-Dec-08 15-Dec-08 19-May-09 11-Jun-09 25-Nov-09

Laboratory Maxxam Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 88 91 93 84 86 109 81 87 131 117 93 89 80

Conductivity umho/cm 3760 3460 3770 3900 3840 3890 3870 4240 3920 3860 3850 3850

Dissolved Barium (Ba) mg/L 1* 0.022 0.01 <0.01 0.007 0.008 0.01 0.007 <0.005 0.007 0.007 0.007 0.006

Dissolved Boron (B) mg/L 5.0* 1.63 1.53 1.32 3.72 6 3.5 3.9 2.5 2.4 2.1 2.1 2.0 1.9

Dissolved Cadmium (Cd) mg/L 0.005* <0.003 <0.005 <0.005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  427 432 476 429 400 370 430 400 260 360 420 410 410

Dissolved Chloride (Cl) mg/L 250** 6.67 8 6 10 14 14 10 9 9 9 8 8 7

Dissolved Iron (Fe) mg/L 0.3** 0.04 0.04 0.22 0.54 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.002 <0.002 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  342 288 321 294 260 250 280 250 290 280 310 300 270

Dissolved Organic Carbon mg/L 5** 2.4 3.1 3.2 3 1.6 4.3 1.8 2.6 2.4 1.8 2.8 4.4 2.5

Dissolved Potassium (K) mg/L  9 7 6 6 6.8 6.4 7.7 5.3 7.8 6.4 5.5 5.4 4.7

Dissolved Sodium (Na) mg/L 200** 190 169 170 198 250 270 260 210 470 340 260 250 200

Dissolved Sulphate (SO4) mg/L 500** 4940 2690 2200 2620 2490 2500 2280 2620 2720 2530 2400 2400 2400

Nitrate (N) mg/L 10.0* <0.1 <0.10 0.21 0.18 0.1 0.3 <0.1 0.3 0.3 0.4 0.3 0.4 0.5

pH (pH units) 6.5-8.5 7.43 7.58 6.87 7.8 7.8 7.9 7.9 8.2 7.9 7.2 7.7 7.8

Total Ammonia-N mg/L  0.54 0.53 1.03 0.58 0.16 0.60 0.17 0.26 <0.15 <0.15 0.21 0.20 <0.15

Total Dissolved Solids mg/L 500 3600 3940 3900 2410 2690 2750 2410 2700 2600 2400 2360 2430

Total Kjeldahl Nitrogen (TKN) mg/L  1.7 0.67 1.43 0.75 <0.7 <7 <1 <4 <4 4.0 <4 <4 <0.7

Ion Percentage % 29.1 5.0 9.2 2.2 1.7 3.7 6.1 6.6 2.0 0.4 5.1 3.6 0.5

  

Parameter Units ODWQS OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14

Date 20-May-10 23-Nov-10 10-May-11 2-Nov-11 9-May-12 6-Nov-12 13-May-13 10-Jun-13 5-Nov-13 13-Dec-13 6-May-14 19-Nov-14 12-May-15

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L 30-500*** 105 89 92 94 93 120 110 110 110 100 110 110 120

Conductivity umho/cm 4060 3920 3870 3830 3900 3800 3800 3800 3800 3800 3900 3800 2900

Dissolved Barium (Ba) mg/L 1* 0.007 0.007 0.006 0.006 0.006 <0.03 0.006 0.007 0.0063 0.006 0.006 0.007 0.007

Dissolved Boron (B) mg/L 5.0* 1.7 1.8 2.0 2.1 2.1 2.0 2.9 3.6 3.1 3 3.9 3.7 3.4

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.00010 <0.00010 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  320 390 410 470 420 410 450 460 460 400 450 440 430

Dissolved Chloride (Cl) mg/L 250** 9 8 9 9 8 8 10 10 9 9 10 10 11

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.1 <0.10 <0.50 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.00050 <0.00050 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  270 280 290 300 310 280 290 290 310 270 290 290 280

Dissolved Organic Carbon mg/L 5** 2.8 1.9 1.7 2.1 1.7 1.7 2.2 3.7 4.7 3.3 2 2.1 3.6

Dissolved Potassium (K) mg/L  6.5 5.0 5.4 5.9 5.1 4.5 6.3 6.9 6.5 6 6.4 6.6 6.6

Dissolved Sodium (Na) mg/L 200** 340 220 240 230 220 200 210 220 220 190 210 210 210

Dissolved Sulphate (SO4) mg/L 500** 2600 2500 2400 2400 2500 2300 2500 2400 2400 2400 2300 2500 2300

Nitrate (N) mg/L 10.0* 0.4 0.3 0.2 0.2 0.11 <0.10 0.24 0.24 0.19 0.18 0.29 0.31 0.36

pH (pH units) 6.5-8.5 7.9 7.8 7.8 7.8 7.8 7.3 7.8 7.8 7.2 7.2 7.9 7.8 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 0.52 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 2500 2340 2300 3250 3840 3800 3760 3750 3690 3680 3620 3710 3800

Total Kjeldahl Nitrogen (TKN) mg/L  1.2 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 1.2 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 3.3 2.0 2.1 5.1 1.3 1.2 0.5 3.3 4.7 2.1 4.4 4.2 4.2

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

5) The November 16, 2007 lab sample was labelled as OW58-4.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW58-14 OW58-14

Date 11-Nov-15 26-May-16

Laboratory Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L 30-500*** 110 130

Conductivity umho/cm 3800 3900

Dissolved Barium (Ba) mg/L 1* 0.006 0.007

Dissolved Boron (B) mg/L 5.0* 3.8 4.2

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  440 430

Dissolved Chloride (Cl) mg/L 250** 11 12

Dissolved Iron (Fe) mg/L 0.3** <0.10 <0.10

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  290 290

Dissolved Organic Carbon mg/L 5** 1.9 1.7

Dissolved Potassium (K) mg/L  6.8 7

Dissolved Sodium (Na) mg/L 200** 220 220

Dissolved Sulphate (SO4) mg/L 500** 2500 2400

Nitrate (N) mg/L 10.0* 0.26 0.41

pH (pH units) 6.5-8.5 7.7 7.9

Total Ammonia-N mg/L  <0.15 <0.15

Total Dissolved Solids mg/L 500 3730 3770

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7

Ion Percentage % 3.3 2.0

  

Parameter Units ODWQS OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17

Date 27-May-14 19-Nov-14 12-May-15 11-Nov-15 27-May-16 16-Nov-16 19-May-17 8-Nov-17 10-May-18 12-Nov-18 14-May-19 5-Nov-19 8-May-20

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 71 74 73 56 61 67 69 80 75 74 72 70 67

Conductivity umho/cm 3800 3800 2900 3800 3800 3900 3900 3600 4000 3700 3800 3800 4000

Dissolved Barium (Ba) mg/L 1* 0.023 0.024 0.021 0.022 0.018 0.018 0.017 0.015 <0.03 0.015 0.014 0.015 0.014

Dissolved Boron (B) mg/L 5.0* 1.2 1.4 1.2 1.3 1.3 1.4 1.3 1.3 1.4 1.2 1.2 1.1 1.2

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  480 490 440 490 470 500 460 480 490 450 480 470 470

Dissolved Chloride (Cl) mg/L 250** 11 10 11 9.5 9.8 8.8 9.6 8.8 8.8 8.8 9.1 8.3 8.7

Dissolved Iron (Fe) mg/L 0.3** 0.16 0.99 0.14 <0.10 <0.1 0.10 0.10 <0.1 <0.5 0.3 0.1 0.9 0.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  270 270 240 280 270 290 250 260 260 240 270 250 270

Dissolved Organic Carbon mg/L 5** 3.7 4.4 3.6 3.1 2.4 2.5 3.3 2 1.9 2.2 2.1 2.1 2.2

Dissolved Potassium (K) mg/L  11 9.1 7.3 6 5.7 5.6 5.1 5.3 5 4.7 4.7 4.6 4.7

Dissolved Sodium (Na) mg/L 200** 190 190 180 190 190 200 180 190 180 170 190 180 190

Dissolved Sulphate (SO4) mg/L 500** 2600 2500 2300 2500 2500 2400 2600 2400 2400 2500 2600 2300 2400

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 0.20 <0.10 0.15 0.11 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.3 7.7 7.4 7.4 7.6 7.7 7.7 7.8 7.8 7.5 7.7 7.7 7.7

Total Ammonia-N mg/L  0.51 0.52 0.64 0.6 0.35 0.62 0.39 0.35 0.37 0.45 0.43 0.47 0.41

Total Dissolved Solids mg/L 500 3940 3750 3780 3670 3830 3730 3820 3500 3540 3770 3890 3510 3830

Total Kjeldahl Nitrogen (TKN) mg/L  1.0 1 1.1 0.9 0.7 <0.7 1.0 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 1.3 1.0 0.2 1.9 0.2 5.3 4.3 1.6 1.7 4.2 1.4 2.2 2.1

  

Parameter Units ODWQS OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17

Date 3-Nov-20 18-May-21 3-Nov-21 3-May-22 2-Nov-22 2-May-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 66 69 65 64 64 68 66

Conductivity umho/cm 3800 3545 3700 3800 3800 3900 3800

Dissolved Barium (Ba) mg/L 1* 0.015 0.014 0.016 0.014 0.014 0.014 0.014

Dissolved Boron (B) mg/L 5.0* 1.4 1.3 1.3 1.4 1.3 1.3 1.3

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  460 470 480 480 470 440 450

Dissolved Chloride (Cl) mg/L 250** 8.6 9.5 8.4 8.4 9.5 7.7 6.1

Dissolved Iron (Fe) mg/L 0.3** 0.6 0.5 0.9 0.9 <0.1 0.2 0.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  270 260 270 270 260 250 250

Dissolved Organic Carbon mg/L 5** 2.1 1.8 1.9 1.5 2 1.7 5.7

Dissolved Potassium (K) mg/L  4.8 4.6 4.5 4.3 4.9 4.2 4.1

Dissolved Sodium (Na) mg/L 200** 190 190 190 200 200 180 180

Dissolved Sulphate (SO4) mg/L 500** 2500 2500 2600 2400 2400 2500 2300

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 0.25 <0.10 0.25 0.36

pH (pH units) 6.5-8.5 7.5 7.8 7.7 7.7 7.8 7.7 7.7

Total Ammonia-N mg/L  0.53 0.194 0.31 0.31 0.24 <0.15 0.35

Total Dissolved Solids mg/L 500 3660 3070 3490 3660 3370 3360 3670

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.3 0.8 0.9 <0.7 <0.7 0.8

Ion Percentage % 0.3 0.7 1.3 3.0 1.8 3.3 1.3

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parmeter Units ODWQS OW59-4 OW59-4 OW59-4 OW59-4

Date 15-Jun-02 30-Sep-04 27-Nov-04 2-Jun-05

to 30-Nov-04 to 27-Jun-05

Laboratory Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 309 325 343 332

Dissolved Boron (B) mg/L 5.0* 0.89 0.77 0.67 0.47

Dissolved Calcium (Ca) mg/L  465 427 558 456

Dissolved Chloride (Cl) mg/L 250** 5 6 6 6

Dissolved Iron (Fe) mg/L 0.3** 0.02 <0.01 0.01 <0.03

Dissolved Magnesium (Mg) mg/L  530 530 623 531

Dissolved Organic Carbon mg/L 5** 5.5 2.1 3.1 1.9

Dissolved Potassium (K) mg/L  7 6 9 7

Dissolved Sodium (Na) mg/L 200** 176 186 212 168

Dissolved Sulphate (SO4) mg/L 500** 3510 3370 2740

Nitrate (N) mg/L 10.0* <0.10 <0.10 0.10

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0*

Total Ammonia-N mg/L  0.03 0.02 0.04 0.03

Total Kjeldahl Nitrogen (TKN) mg/L  0.35 0.12 0.66 0.24

Ion Percentage % 4.0 7.2 7.8

  

Parameter Units ODWQS OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6

 

Date 29-Nov-05 19-May-06 24-Nov-06 5-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 11-Jun-09 18-Nov-09 19-May-10 23-Nov-10 10-May-11

Laboratory Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 367 375 375 368 504 373 368 348 375 383 390 370 387

Conductivity umho/cm 3620 3560 3710 4090 4320 4840 4640 4700

Dissolved Barium (Ba) mg/L 1* 0.008 0.008 <0.03 0.009 0.009 0.009 0.009 0.008

Dissolved Boron (B) mg/L 5.0* 0.75 0.57 0.81 0.82 0.38 0.82 0.82 1.0 0.83 0.85 0.76 0.83 0.70

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  292 314 307 324 473 320 310 340 330 340 360 350 360

Dissolved Chloride (Cl) mg/L 250** 9 7 7 8 13 7 5 6 7 7 7 7 7

Dissolved Iron (Fe) mg/L 0.3** 2.87 <0.03 0.61 0.05 <0.3 <0.1 0.4 <0.1 <0.1 0.7 1.0 1.9 0.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  298 326 329 342 589 360 320 370 380 360 380 360 380

Dissolved Organic Carbon mg/L 5** 5.6 2.8 1.4 1.9 3.0 1.4 1.3 3.7 2.6 2.2 2.0 2.5 2.3

Dissolved Potassium (K) mg/L  10 7 7 7 8 6.9 6.3 6.9 7.6 7.6 7.6 7.5 7.2

Dissolved Sodium (Na) mg/L 200** 164 160 161 164 195 170 150 220 360 350 490 440 420

Dissolved Sulphate (SO4) mg/L 500** 1900 2000 2160 2090 3230 2170 2200 2100 2300 2700 2800 2600 2700

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 0.21 <0.10 0.1 <0.1 0.2 <0.1 <0.1 <0.1 0.2 <0.1

pH (pH units) 6.5-8.5 8.1 7.9 7.8 7.6 7.7 7.9 7.6 7.9

Total Ammonia-N mg/L  0.34 0.19 0.22 0.03 0.06 <0.15 <0.15 <0.15 <0.15 0.26 0.37 0.28 0.30

Total Dissolved Solids mg/L 500 2230 2400 2400 2460 2600 3000 2920 2800

Total Kjeldahl Nitrogen (TKN) mg/L  0.52 0.46 0.22 0.08 0.16 <0.7 <0.7 <0.7 <0.7 <0.7 0.7 <0.7 <0.7

Ion Percentage % 0.4 1.3 2.1 1.5 2.7 1.2 3.9 6.7 7.5 1.0 3.8 4.3 2.1

  

Parameter Units ODWQS OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6

 

Date 2-Nov-11 9-May-12 6-Nov-12 10-May-13 5-Nov-13 6-May-14 19-Nov-14 12-May-15 12-Nov-15 26-May-16 16-Nov-16 18-May-17 7-Nov-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXM MAXXAM MAXXM

Alkalinity (Total as CaCO3) mg/L 30-500*** 389 390 380 390 400 380 390 400 400 400 410 400 410

Conductivity umho/cm 4790 4900 4700 4600 4700 4700 4800 3800 4800 4900 4800 4900 4800

Dissolved Barium (Ba) mg/L 1* 0.010 0.009 <0.03 0.008 0.009 0.008 0.008 0.008 0.008 0.007 0.007 0.007 0.007

Dissolved Boron (B) mg/L 5.0* 0.90 0.77 0.8 0.85 0.85 0.74 0.86 0.82 0.79 0.78 0.79 0.79 0.79

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0005 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  400 370 350 390 400 390 400 410 410 390 400 380 400.0

Dissolved Chloride (Cl) mg/L 250** 7 7 6 6 6 6 7 6 6.6 6.9 6.8 6.3 6.1

Dissolved Iron (Fe) mg/L 0.3** 3.3 2.9 3.6 0.20 <0.10 <0.10 <0.10 <0.10 0.27 0.40 <0.10 <0.1 0.5

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.003 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  420 400 370 390 370 410 410 400 410 400 410 400 400.0

Dissolved Organic Carbon mg/L 5** 2.4 2.6 2.6 3.3 4.3 2.5 2.4 2.8 2.9 2.3 2.2 2.4 3.3

Dissolved Potassium (K) mg/L  8.4 7.3 7.0 7.3 7.8 6.9 7.4 7.3 7.4 6.9 7.4 6.8 6.9

Dissolved Sodium (Na) mg/L 200** 490 480 390 370 400 370 380 370 400 380 380 320 320

Dissolved Sulphate (SO4) mg/L 500** 2700 2900 2600 2700 2800 2700 2900 2800 3000 2900 2900 3000 2900

Nitrate (N) mg/L 10.0* <0.1 <0.10 <0.10 <0.10 <0.10 0.18 0.13 0.13 0.14 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.0 7.7 7.4 7.8 7.7 7.8 7.8 7.8 7.6 7.8 7.6 7.7 7.7

Total Ammonia-N mg/L  0.33 0.30 0.40 0.20 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 3290 4830 4360 4490 4500 4440 4570 4770 4590 4940 4580 4670 4510

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 8.0 2.3 1.9 2.2 0.6 3.6 0.9 1.8 1.4 1.0 1.8 2.8 0.7

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6

 

Date 10-May-18 12-Nov-18 14-May-19 5-Nov-19 8-May-20 3-Nov-20 19-May-21 3-Nov-21 4-May-22 2-Nov-22 2-May-23 3-Nov-23

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 420 400 390 400 420 410 410 420 420 430 430 420

Conductivity umho/cm 5000 4500 4800 4900 5100 4900 4900 4800 4900 4900 5100 4900

Dissolved Barium (Ba) mg/L 1* <0.03 0.006 0.007 0.007 0.007 0.007 <0.03 0.007 0.007 0.007 0.007 <0.03

Dissolved Boron (B) mg/L 5.0* 0.8 0.8 0.7 0.65 0.71 0.86 0.8 0.72 0.72 0.74 0.75 0.8

Dissolved Cadmium (Cd) mg/L 0.005* <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005

Dissolved Calcium (Ca) mg/L  420 430 440 420 430 440 430 460 450 430 460 430

Dissolved Chloride (Cl) mg/L 250** 6 6.4 6.6 6.0 6.2 6.6 7 6.5 6.2 6.4 4.5 3.5

Dissolved Iron (Fe) mg/L 0.3** <0.5 <0.1 <0.1 <0.1 0.1 <0.1 <0.5 0.2 <0.1 <0.1 <0.1 <0.5

Dissolved Lead (Pb) mg/L 0.01* <0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003

Dissolved Magnesium (Mg) mg/L  430 410 460 430 440 440 470 470 460 460 460 440

Dissolved Organic Carbon mg/L 5** 2.3 2.4 2.3 2.8 2.6 2.6 2.2 2.4 2.4 2.8 2.4 3.0

Dissolved Potassium (K) mg/L  7 7.1 6.6 6.8 6.4 6.8 7 6.9 6.6 6.4 6.2 6

Dissolved Sodium (Na) mg/L 200** 330 340 330 310 320 310 310 300 290 290 270 260

Dissolved Sulphate (SO4) mg/L 500** 3000 3000 3100 2700 3000 2900 3000 3100 3100 3200 3300 3000

Nitrate (N) mg/L 10.0* <0.10 0.11 <0.10 0.10 <0.10 0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.7 7.6 7.7 7.6 7.7 7.6 7.6 7.8 7.8 7.5 7.9 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 0.40 <0.15 <0.15 <0.050 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 4570 4800 5000 4700 4860 4720 4280 4670 4830 4370 4370 4960

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.2 0.8 <0.7 0.7 0.7 <0.7

Ion Percentage % 0.5 0.2 1.8 4.9 1.1 2.8 2.6 1.8 0.6 1.6 2.6 0.7

  

Parameter Units ODWQS OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4

Date 10-Feb-99 3-Jun-99 22-Jun-00 23-May-08 19-May-09 21-May-10 12-May-11 15-May-12 9-May-13 6-May-14 13-May-15 18-Jun-15 27-May-16

Laboratory Maxxam Maxxam Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 372 541 238 242 357 325 207 270 240 430 320 310 250

Conductivity umho/cm 840 790 570 594 821 782 627 700 620 1400 750 610

Dissolved Barium (Ba) mg/L 1* 0.068 0.051 0.04 0.04 0.06 0.048 0.044 0.049 0.041 0.021 0.055 0.047

Dissolved Boron (B) mg/L 5.0* 0.205 0.15 0.06 0.04 0.04 0.04 0.03 0.05 0.03 0.2 0.04 0.06

Dissolved Cadmium (Cd) mg/L 0.005* <0.003 <0.003 <0.005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  104 99 77 71 120 97 84 91 85 130 100 100 86

Dissolved Chloride (Cl) mg/L 250** 8.4 11.8 14 18 29 24 21 16 13 14 11 12 8.7

Dissolved Iron (Fe) mg/L 0.3** 0.027 0.01 0.32 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 0.1

Dissolved Lead (Pb) mg/L 0.01* <0.025 <0.002 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0023 <0.0005 0.008 0.0061

Dissolved Magnesium (Mg) mg/L  41.7 40.2 22 22 32 31 23 27 23 93 31 29 23

Dissolved Organic Carbon mg/L 5** 1.4 1.3 6.2 4.0 5.8 3.9 3.1 4.2 4.1 3.6 3.2 3.3

Dissolved Potassium (K) mg/L  3 3 2 1.5 1.6 1.9 1.4 1.7 1.4 1.4 1.8 1.6 1.6

Dissolved Sodium (Na) mg/L 200** 25.1 27.3 11 13 14 15 12 14 14 68 17 17 15

Dissolved Sulphate (SO4) mg/L 500** 90.3 97.2 56 59 56 70 81 88 72 370 67 74 69

Nitrate (N) mg/L 10.0* <0.1 0.3 0.42 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.2 7.3 7.1 8.0 7.4 8.0 8.2 7.8 8.1 8.1 7.8 7.9

Total Ammonia-N mg/L  <0.05 <0.05 0.07 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 666 447 368 375 530 500 318 396 404 1120 444 372

Total Kjeldahl Nitrogen (TKN) mg/L  1.4 0.4 0.52 <1 1 4 <0.7 <0.7 0.7 <0.7 0.6 <0.7

Ion Percentage % 9.5 7.5 6.9 2.9 9.2 4.8 8.5 5.7 8.5 6.4 9.8 8.7 9.4

  

Parameter Units ODWQS OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4

Date 16-May-17 8-May-18 15-May-19 7-May-20 19-May-21 5-May-22 4-May-23

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 260 260 300 280 230 280 270

Conductivity umho/cm 620 610 710 680 560 730 980

Dissolved Barium (Ba) mg/L 1* 0.039 0.04 0.049 0.048 0.038 0.046 0.14

Dissolved Boron (B) mg/L 5.0* 0.04 0.03 0.04 0.04 0.03 0.04 0.04

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002

Dissolved Calcium (Ca) mg/L  80 81 93 94 79 97 210

Dissolved Chloride (Cl) mg/L 250** 8.2 7.1 9.2 8.0 6.5 8.3 4.9

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 8.7

Dissolved Lead (Pb) mg/L 0.01* 0.013 0.0086 0.0055 0.0047 0.0081 0.012 0.47

Dissolved Magnesium (Mg) mg/L  23 23 30 26 24 29 51

Dissolved Organic Carbon mg/L 5** 3.7 3.4 3.0 3.7 3.3 3.4 6.9

Dissolved Potassium (K) mg/L  1.4 1.4 1.5 1.5 1.5 1.5 2.7

Dissolved Sodium (Na) mg/L 200** 13 12 15 13 12 13 15

Dissolved Sulphate (SO4) mg/L 500** 61 55 71 79 67 99 260

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.0 8.0 7.8 8.0 7.9 8.1 7.9

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.050 <0.15 <0.15

Total Dissolved Solids mg/L 500 338 300 455 370 340 415 635

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 0.1 <0.7 <0.7

Ion Percentage % 6.7 8.1 8.7 7.7 10.3 7.1 21.6

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8

Date 10-Feb-99 3-Jun-99 1-Dec-99 22-Jun-00 23-May-08 14-May-09 21-May-10 12-May-11 15-May-12 9-May-13 6-May-14 13-May-15 27-May-16

Laboratory Maxxam Maxxam Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 205 207 213 178 247 254 252 241 240 240 630 230 260

Conductivity umho/cm 895 752 744 839 834 839 825 803 790 790 4800 770 750

Dissolved Barium (Ba) mg/L 1* 0.044 0.03 0.03 0.02 0.019 0.021 0.020 0.019 0.018 0.019 0.008 0.019 0.015

Dissolved Boron (B) mg/L 5.0* 0.847 0.773 0.82 0.74 0.86 0.81 0.83 0.81 0.86 0.80 0.97 0.85 0.77

Dissolved Cadmium (Cd) mg/L 0.005* <0.003 <0.003 <0.005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  86.6 54.8 51 46 43 44 45 46 45 44 450 45 33

Dissolved Chloride (Cl) mg/L 250** 9.6 5.8 7 5 7 7 7 7 7 7 10 7 6.9

Dissolved Iron (Fe) mg/L 0.3** 0.291 0.13 0.33 0.02 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 20 <0.10 <0.10

Dissolved Lead (Pb) mg/L 0.01* <0.025 <0.002 <0.002 <0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0007 0.0005

Dissolved Magnesium (Mg) mg/L  29.5 28.6 30 28 28 30 30 30 29 29 560 29 24

Dissolved Organic Carbon mg/L 5** 2.9 2.4 3.5 3.9 1.6 3.7 1.8 1.8 2.1 1.7 3.8 2.4 1.9

Dissolved Potassium (K) mg/L  7 4 3 3 2 2.6 2.3 2.2 2.1 2.0 5.6 2.1 4.6

Dissolved Sodium (Na) mg/L 200** 72.7 74.4 80 86 87 110 100 93 89 86 280 84 97

Dissolved Sulphate (SO4) mg/L 500** 248 177 180 392 195 180 180 170 160 160 2900 150 130

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.10 0.47 <0.1 0.2 0.1 <0.1 <0.10 <0.10 <0.10 <0.10 0.13

pH (pH units) 6.5-8.5 7.5 7.8 7.8 7.0 8.2 8.0 8.2 8.1 8.1 8.3 7.6 8.1 8.4

Total Ammonia-N mg/L  0.09 0.22 0.28 0.18 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 659 508 456 560 548 530 524 500 456 482 5090 460 442

Total Kjeldahl Nitrogen (TKN) mg/L  <0.1 0.3 0.4 0.41 <0.7 <1 1.0 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 6.9 7.7 7.2 14.5 0.02 8.1 6.2 7.3 7.0 5.9 6.2 8.3 5.5

  

Parameter Units ODWQS OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8

Date 16-May-17 8-May-18 15-May-19 7-May-20 19-May-21 5-May-22 4-May-23

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 250 240 250 240 240 250

Conductivity umho/cm 780 800 760 770 760 780 760

Dissolved Barium (Ba) mg/L 1* 0.014 0.018 0.017 0.018 0.02 0.018 0.020

Dissolved Boron (B) mg/L 5.0* 0.74 0.91 0.87 0.85 0.85 0.85 0.80

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  31 41 41 41 43 43 41

Dissolved Chloride (Cl) mg/L 250** 7.6 8 8.1 8.6 8.8 8.8 6.6

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 0.0007 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  23 29 29 28 28 26 27

Dissolved Organic Carbon mg/L 5** 2 1.7 1.6 1.9 1.2 1.5 1.5

Dissolved Potassium (K) mg/L  4.6 2.6 2.1 2.0 2.1 2.0 2.0

Dissolved Sodium (Na) mg/L 200** 96 92 91 87 87 82 85

Dissolved Sulphate (SO4) mg/L 500** 150 140 150 150 150 150 140

Nitrate (N) mg/L 10.0* <0.10 0.1 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.2 8.3 8.2 8.3 8.2 8.3 8.3

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.050 <0.15 <0.15

Total Dissolved Solids mg/L 500 430 420 470 475 445 415 425

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.1 <0.7 <0.7

Ion Percentage % 2.1 7.6 4.8 6.5 4.1 5.6

  

Parameter Units ODWQS OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4

 

Date 2-Dec-99 19-Jun-00 28-Nov-01 22-May-02 5-Nov-02 15-May-03 13-Nov-03 26-May-04 27-Nov-04 12-May-05 30-Nov-05 19-May-06 24-Nov-06

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 535 527 456 491 459 260 301 339 373 298 203 268 267

Dissolved Boron (B) mg/L 5.0* 0.44 0.35 0.38 1.36 0.65 0.41 0.82 0.78 0.48 0.61 0.95 0.69 0.91

Dissolved Calcium (Ca) mg/L  192 150 257 293 262 175 164 232 232 201 178 179 210

Dissolved Chloride (Cl) mg/L 250** 70 102 56 56 47 41 35 41 44 34 28 33 33

Dissolved Iron (Fe) mg/L 0.3** <0.01 <0.01 <0.01 0.08 0.02 0.01 0.01 0.02 1.35 0.29 <0.01 <0.03 <0.03

Dissolved Magnesium (Mg) mg/L  75 54 83 114 92 70 63 83 85 73 55 68 77

Dissolved Organic Carbon mg/L 5** 4.8 4.8 5.0 5.4 5.4 3.6 <0.5 3.6 3.0 2.4 4.7 3.9 4.0

Dissolved Potassium (K) mg/L  2 1 2 2 3 2 3 2 2 1 2 1 2

Dissolved Sodium (Na) mg/L 200** 178 139 90 161 96 91 95 104 75 76 125 79 90

Dissolved Sulphate (SO4) mg/L 500** 492 590 705 976 654 759 467 653 567 580 708 644 704

Nitrate (N) mg/L 10.0* 6.05 10.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nitrite (N) mg/L 1.0* 0.25 <0.10

NO3+NO2 mg/L 10.0* 10.1

Total Ammonia-N mg/L  0.07 0.09 0.04 0.07 0.04 0.03 0.02 0.08 <0.02 <0.02 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen (TKN) mg/L  0.46 0.51 0.47 0.57 0.42 0.28 0.45 0.26 0.14 0.12 0.39 0.42 0.22

Ion Percentage % 5.9 13.8 0.2 1.7 5.2 7.0 5.8 6.1 6.7 3.8 0.2 2.1 1.9

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4

 

Date 4-May-07 16-Nov-07 22-May-08 5-Nov-08 4-Dec-08 16-May-09 11-Jun-09 18-Nov-09 15-Dec-09 20-May-10 22-Nov-10 23-Dec-10 12-May-11

Laboratory Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 303 DRY DRY 140 162 196 269 281 330 333 268 300 338

Conductivity umho/cm 1830 1590 1600 870 1160 1150 1340 1320 960 1090 1270

Dissolved Barium (Ba) mg/L 1* 0.01 0.037 0.034 0.026 0.025 0.026 0.026 0.026 0.025 0.025 0.027

Dissolved Boron (B) mg/L 5.0* 0.81 0.86 0.72 0.59 0.77 0.77 0.83 0.72 0.66 0.59 0.53

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  252 180 190 160 140 140 160 170 160 120 150

Dissolved Chloride (Cl) mg/L 250** 34 54 47 26 27 27 26 22 18 19 22

Dissolved Iron (Fe) mg/L 0.3** <0.03 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  85 60 69 61 56 51 55 67 62 48 56

Dissolved Organic Carbon mg/L 5** 4.2 1.8 3.5 7.8 4.9 4.0 4.7 3.2 5.0 4.2 4.4

Dissolved Potassium (K) mg/L  2 2.2 1.9 1.5 1.7 1.9 1.9 1.5 1.9 1.6 1.4

Dissolved Sodium (Na) mg/L 200** 83 75 77 68 71 64 66 63 58 61 54

Dissolved Sulphate (SO4) mg/L 500** 686 643 686 230 350 340 360 390 210 260 340

Nitrate (N) mg/L 10.0* <0.10 3.4 3.1 2.9 0.5 0.3 0.2 <0.1 2.4 0.7 <0.1

pH (pH units) 6.5-8.5 8.2 8.0 8.0 7.8 8.0 8.0 8.0 8.1 8.0 7.8 7.9

Total Ammonia-N mg/L  <0.02 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1090 1030 1050 565 710 745 854 836 610 674 772

Total Kjeldahl Nitrogen (TKN) mg/L  0.27 <4 <7 1 <4 <1 <0.7 <0.7 1.4 0.7 <0.7

Ion Percentage % 6.9 0.2 0.6 29.5 8.4 6.0 6.3 8.4 25.9 7.7 4.7

  

Parameter Units ODWQS OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4

 

Date 2-Nov-11 9-May-12 6-Nov-12 9-May-13 6-Nov-13 6-May-14 6-Nov-14 12-May-15 12-Nov-15 25-May-16 15-Nov-16 17-May-17 7-Nov-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 208 300 220 330 270 450 310 290 180 310 290 380 270

Conductivity umho/cm 613 990 800 1200 770 1500 890 940 950 1300 850 1300 1100

Dissolved Barium (Ba) mg/L 1* 0.037 0.038 0.039 0.051 0.037 0.1 0.034 0.049 0.043 0.071 0.066 0.057 0.049

Dissolved Boron (B) mg/L 5.0* 0.48 0.38 0.20 0.49 0.34 0.6 0.42 0.39 0.32 0.39 0.36 0.38 0.32

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  100 120 91 130 71 160 88 110 97 120 96 130 86

Dissolved Chloride (Cl) mg/L 250** 8 18 17 21 16 18 11 26 71 45 36 38 40

Dissolved Iron (Fe) mg/L 0.3** 0.5 0.85 0.24 2.0 0.3 0.4 <0.10 4.2 1.5 1.7 1.9 1.8 0.3

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  35 51 24 43 22 56 42 42 32 46 30 43 26

Dissolved Organic Carbon mg/L 5** 5.5 4.1 10.5 6.7 10 6.6 9.1 7.5 8.7 7.0 13.0 9.2 12

Dissolved Potassium (K) mg/L  1.7 1.4 2.9 2.5 3.1 2.7 3.3 2.6 3.0 3.2 4.8 3 3.6

Dissolved Sodium (Na) mg/L 200** 41 48 41 73 61 110 65 66 65 70 52 55 110

Dissolved Sulphate (SO4) mg/L 500** 92 210 160 330 110 360 160 220 210 360 100 300 230

Nitrate (N) mg/L 10.0* 0.5 <0.10 1.4 <0.10 0.67 <0.10 0.42 0.1 1.4 0.24 <0.10 <0.10 0.72

pH (pH units) 6.5-8.5 7.6 7.9 7.7 8.0 7.4 8.0 8.2 7.9 7.8 7.9 8.0 8.1 8.0

Total Ammonia-N mg/L  <0.15 <0.15 0.24 0.66 0.22 <0.15 <0.15 <0.15 <0.15 0.25 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 408 492 572 884 482 958 542 402 578 952 540 818 760

Total Kjeldahl Nitrogen (TKN) mg/L  3 <0.7 2.5 7 2.8 0.8 1.9 <0.7 <1 (1) <0.7 0.8 <0.7 2.7

Ion Percentage % 27.7 11.7 6.4 1.7 6.5 6.5 10.8 8.5 5.4 3.4 10.8 3.8 4.6

  

Parameter Units ODWQS OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4

 

Date 8-May-18 12-Nov-18 13-May-19 7-Nov-19 6-May-20 3-Nov-20 20-May-21 2-Nov-21 5-May-22 1-Nov-22 1-May-23 25-May-23 1-Nov-23

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 340 290 370 300 230 290 250 300 400 240 230 220 260

Conductivity umho/cm 1300 770 970 840 600 880 690 780 1500 880 590 640 790

Dissolved Barium (Ba) mg/L 1* 0.059 0.023 0.051 0.037 0.048 0.038 0.043 0.037 0.019 0.048 0.029 0.049 0.036

Dissolved Boron (B) mg/L 5.0* 0.37 0.12 0.29 0.26 0.25 0.32 0.17 0.21 0.68 0.21 0.05 0.09 0.14

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  130 37 110 67 98 82 88 58 150 89 25 56 51

Dissolved Chloride (Cl) mg/L 250** 31 15 15 12 8.1 14 12 18 23 60 13 18 <50

Dissolved Iron (Fe) mg/L 0.3** 2.5 <0.1 0.1 <0.1 3.8 0.2 11 0.2 0.5 0.7 0.2 1.2 0.6

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0019 0.0008 <0.0005

Dissolved Magnesium (Mg) mg/L  44 12 36 21 33 24 28 17 110 24 5.9 15 13

Dissolved Organic Carbon mg/L 5** 6.8 9 7 11 7.1 10 10 13 2.4 12 16 13 9.4

Dissolved Potassium (K) mg/L  2.3 2.1 2.1 2.4 1.9 2.3 2.3 4.4 4.3 2.2 2.6 2.9 2

Dissolved Sodium (Na) mg/L 200** 73 53 83 85 57 66 59 95 64 62 51 56 51

Dissolved Sulphate (SO4) mg/L 500** 310 130 150 130 71 160 95 92 430 140 78 74 97

Nitrate (N) mg/L 10.0* 0.29 0.74 0.46 0.37 0.62 1.05 1.21 0.78 0.20 0.16 <5.0 0.10 <1.0

pH (pH units) 6.5-8.5 7.9 7.9 7.8 8.0 7.9 7.8 8.0 8.2 8.0 8.0 7.9 7.7 8.0

Total Ammonia-N mg/L  0.25 0.21 <0.15 0.23 <0.15 <0.15 0.574 0.23 0.63 <0.15 0.48 1.48 <0.15

Total Dissolved Solids mg/L 500 770 500 610 495 465 615 350 495 1010 625 595 1070 ND

Total Kjeldahl Nitrogen (TKN) mg/L  3.7 <0.7 <0.7 2.0 <0.7 2.7 <2 1.2 1.0 <0.7 <1 13.0 <0.7

Ion Percentage % 1.9 20.2 12.0 5.5 30.4 3.3 19.0 8.0 9.3 3.9 17.4 7.7 8.1

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

5) ND denotes Not able to be Determined due to sample matrix interference.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11

 

Date 2-Dec-99 19-Jun-00 28-Nov-01 22-May-02 7-Nov-02 15-May-03 16-Jun-03 13-Nov-03 26-May-04 27-Nov-04 12-May-05 30-Nov-05 19-May-06

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 383 384 386 376 427 385 374 372 379 371 348 371 342

Dissolved Boron (B) mg/L 5.0* 0.95 1.00 0.70 1.17 0.85 0.81 0.77 1.00 1.33 0.89 1.12 1.00 0.93

Dissolved Calcium (Ca) mg/L  91 95 84 90 75 30 19 85 71 76 94 85 83

Dissolved Chloride (Cl) mg/L 250** 7 5 8 6 9 34 41 9 25 19 27 12 21

Dissolved Iron (Fe) mg/L 0.3** 1.77 2.46 <0.01 0.68 0.36 0.13 0.07 2.24 0.65 <0.01 1.25 1.85 0.05

Dissolved Magnesium (Mg) mg/L  120 120 101 117 98 38 20 116 81 96 100 102 88

Dissolved Organic Carbon mg/L 5** 2.4 1.8 176 1.0 3.4 3.4 3.5 1.2 2.8 2.1 2.2 1.6 2.7

Dissolved Potassium (K) mg/L  4 4 5 4 7 3 2 5 3 3 3 3 2

Dissolved Sodium (Na) mg/L 200** 120 116 124 111 136 397 423 158 286 239 228 139 160

Dissolved Sulphate (SO4) mg/L 500** 559 531 502 539 446 809 591 581 690 645 707 544 534

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 1.27 0.92 <0.10 0.36 0.28 0.17 <0.10 0.37

Nitrite (N) mg/L 1.0* <0.10 <0.10

NO3+NO2 mg/L 10.0* <0.10

Total Ammonia-N mg/L  0.40 0.52 0.26 0.63 5.05 0.87 0.91 0.66 0.60 0.11 0.41 0.63 0.08

Total Kjeldahl Nitrogen (TKN) mg/L  0.60 0.82 0.33 0.66 6.56 1.11 1.20 0.72 0.79 0.24 0.50 0.79 0.22

Ion Percentage % 4.2 6.1 2.9 4.0 4.0 5.1 3.2 5.8 3.0 4.8 3.7 2.7 2.9

  

Parameter Units ODWQS OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11

 

Date 24-Nov-06 4-May-07 16-Nov-07 22-May-08 5-Nov-08 19-May-09 18-Nov-09 19-May-10 22-Nov-10 12-May-11 2-Nov-11 9-May-12 6-Nov-12

Laboratory Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 334 340 414 415 393 373 369 359 364 374 352 390 390

Conductivity umho/cm 1830 1570 1510 1510 1530 1590 1570 1590 1530 1600 1600

Dissolved Barium (Ba) mg/L 1* 0.01 0.02 0.018 0.018 0.016 0.018 0.016 0.018 0.018 0.017 0.017

Dissolved Boron (B) mg/L 5.0* 1.17 1.00 1.01 1 0.96 0.99 1.0 0.99 0.92 0.92 0.93 0.8 0.84

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  80 91 76 88 83 87 89 86 87 95 88 96 92

Dissolved Chloride (Cl) mg/L 250** 23 24 23 16 11 9 11 19 14 30 24 30 24

Dissolved Iron (Fe) mg/L 0.3** 0.07 0.33 0.11 <0.1 0.2 0.4 0.7 1.8 0.9 0.9 0.6 0.65 1.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  86 92 79 100 89 100 110 100 110 110 98 110 100

Dissolved Organic Carbon mg/L 5** 2.7 3.6 5.6 2.7 2.2 3.2 2.1 2.4 2.2 2.5 2.6 2.3 2.4

Dissolved Potassium (K) mg/L  2 2 3 3.4 2.8 3.1 3.1 2.8 2.8 2.8 2.7 2.8 2.8

Dissolved Sodium (Na) mg/L 200** 158 150 126 150 110 120 120 120 110 110 100 110 110

Dissolved Sulphate (SO4) mg/L 500** 534 533 455 446 443 450 470 500 460 550 430 430 400

Nitrate (N) mg/L 10.0* 0.46 0.31 <0.10 <0.1 <0.1 0.8 0.5 0.1 0.5 0.2 0.5 0.19 0.35

pH (pH units) 6.5-8.5 8.2 8.2 8.0 8.0 8.2 8.0 7.9 7.7 7.6 7.9 7.8

Total Ammonia-N mg/L  0.26 0.55 7.31 3.07 1.79 0.50 0.58 0.76 0.53 0.64 0.34 0.53 0.61

Total Dissolved Solids mg/L 500 1090 1000 970 955 980 1020 962 974 988 1110 1170

Total Kjeldahl Nitrogen (TKN) mg/L  0.34 0.71 8.26 4 2.1 <4 <4 1.2 0.8 2 <0.7 0.9 1.0

Ion Percentage % 2.0 3.6 3.2 7.5 1.1 6.3 7.6 2.8 6.7 3.5 0.2 2.8 2.2

  

Parameter Units ODWQS OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11

 

Date 9-May-13 6-Nov-13 6-May-14 24-Nov-14 12-May-15 12-Nov-15 25-May-16 16-Nov-16 17-May-17 7-Nov-17 8-May-18 12-Nov-18 13-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 390 410 400 400 400 380 400 400 410 420 420 410

Conductivity umho/cm 1600 1500 1600 1600 1200 1600 1600 1600 1700 1600 1800 1600 1600

Dissolved Barium (Ba) mg/L 1* 0.019 0.018 0.0 0.019 0.02 0.017 0.018 0.024 0.023 0.018 0.023 0.021 0.021

Dissolved Boron (B) mg/L 5.0* 0.61 0.64 0.6 0.67 0.59 0.63 0.60 0.62 0.47 0.53 0.56 0.46 0.5

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  110 110 120 120 120 110 120 120 140 120 160 150 150

Dissolved Chloride (Cl) mg/L 250** 34 33 33 34 33 32 38 35 41 37 38 34 33

Dissolved Iron (Fe) mg/L 0.3** 1.4 1 1.0 0.69 0.37 <0.10 0.10 0.40 0.70 0.2 0.4 0.7 1.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  110 110 120 120 130 120 120 120 110 110 130 110 110

Dissolved Organic Carbon mg/L 5** 3.0 2.6 2.5 3.1 2.6 2.7 2.8 2.7 2.6 3.4 2.8 3.1 3

Dissolved Potassium (K) mg/L  2.8 2.8 2.8 3.3 3.3 3.1 3.3 3.8 3.9 4 4.3 4.1 4.2

Dissolved Sodium (Na) mg/L 200** 90 89 89 88 89 89 83 80 63 73 66 57 57

Dissolved Sulphate (SO4) mg/L 500** 430 410 420 430 440 440 460 410 470 430 450 430 430

Nitrate (N) mg/L 10.0* 0.30 0.30 0.6 0.5 0.35 0.90 0.24 <0.10 0.60 <0.10 0.52 <0.10 0.23

pH (pH units) 6.5-8.5 8.0 7.3 8.0 8.0 7.9 7.9 7.9 7.8 7.9 7.9 7.9 7.8 7.9

Total Ammonia-N mg/L  0.83 0.82 0.6 0.82 0.84 0.69 0.98 2.42 0.84 1.73 0.97 1.03 0.78

Total Dissolved Solids mg/L 500 1100 1040 1080 1090 1180 1080 1220 1130 1210 1120 1230 1100 1130

Total Kjeldahl Nitrogen (TKN) mg/L  1.1 1.1 1.0 1.5 1 0.8 1.1 2.6 1 1.8 1.2 1 1.1

Ion Percentage % 6.5 6.7 10.0 9.2 10.8 8.5 6.5 9.6 3.4 4.2 6.6 7.2

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11

 

Date 7-Nov-19 6-May-20 3-Nov-20 18-May-21 2-Nov-21 3-May-22 1-Nov-22 1-May-23 1-Nov-23

Laboratory Bureau Vertias Bureau Vertias Bureau Vertias Bureau Vertias Bureau Vertias Bureau Vertias Bureau Vertias Bureau Vertias Bureau Vertias

Alkalinity (Total as CaCO3) mg/L 30-500*** 420 410 410 400 420 410 420 380 380

Conductivity umho/cm 1500 1500 1500 1500 1500 1500 1500 1400 1400

Dissolved Barium (Ba) mg/L 1* 0.0 0.0 0.018 0.019 0.022 0.019 0.019 0.018 0.02

Dissolved Boron (B) mg/L 5.0* 0.5 0.5 0.56 0.51 0.53 0.47 0.58 0.43 0.44

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  140 150 140 140 150 150 140 140 130

Dissolved Chloride (Cl) mg/L 250** 33 32 32 24 31 30 25 29 27

Dissolved Iron (Fe) mg/L 0.3** 0.4 0.6 0.2 0.7 3.0 0.8 0.3 <0.1 0.8

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  110 110 100 100 100 110 100 97 94

Dissolved Organic Carbon mg/L 5** 2.8 2.8 3.2 2.8 2.8 2.8 2.8 3.0 4.1

Dissolved Potassium (K) mg/L  4.3 4.6 4.3 4.5 4.3 4.3 4.4 4.4 5.3

Dissolved Sodium (Na) mg/L 200** 59 56 57 53 54 53 57 48 48

Dissolved Sulphate (SO4) mg/L 500** 390 410 400 410 410 430 430 390 360

Nitrate (N) mg/L 10.0* <0.10 0.3 0.43 0.14 <0.10 0.26 0.1 0.43 0.31

pH (pH units) 6.5-8.5 7.8 7.9 7.8 8.1 8.0 7.9 7.9 8.0 7.8

Total Ammonia-N mg/L  0.6 0.5 0.37 0.652 1.01 0.43 0.62 0.36 5.43

Total Dissolved Solids mg/L 500 1030 1070 1050 1010 1010 1070 980 915 950

Total Kjeldahl Nitrogen (TKN) mg/L  1.0 0.7 <0.7 0.8 1.3 <0.7 0.7 <0.7 5.2

Ion Percentage % 8.2 8.5 5.7 5.8 5.6 7.0 3.8 6.4 6.5

  

Parameter Units ODWQS OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5

 

Date 22-May-02 13-Jun-02 6-Nov-02 15-May-03 13-Nov-03 26-May-04 27-Nov-04 13-May-05 8-Dec-05 18-May-06 24-Nov-06 4-May-07 16-Nov-07

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 422 422 430 391 394 403 394 397 412 378 384 394

Dissolved Boron (B) mg/L 5.0* 0.14 0.24 0.11 0.09 0.12 0.08 0.08 0.06 0.08 0.06 0.09 0.07

Dissolved Calcium (Ca) mg/L  90 90 101 81 86 81 87 81 95 66 87 84

Dissolved Chloride (Cl) mg/L 250** 10 11 9 9 8 8 7 8 12 7 8 7

Dissolved Iron (Fe) mg/L 0.3** 0.03 <0.01 0.32 0.01 0.09 0.01 0.32 <0.01 0.03 <0.03 0.17 <0.03

Dissolved Magnesium (Mg) mg/L  65 64 64 68 67 66 69 62 66 52 62 64

Dissolved Organic Carbon mg/L 5** 3.3 3.2 3.1 2.4 1.9 2.2 2.3 1.9 2.5 2.4 2.0 2.4

Dissolved Potassium (K) mg/L  3 3 4 2 3 3 2 2 3 2 2 2

Dissolved Sodium (Na) mg/L 200** 53 45 33 41 41 50 46 43 34 32 34 40

Dissolved Sulphate (SO4) mg/L 500** 171 181 153 214 165 174 154 142 175 124 148 138

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.23 <0.10 <0.10

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0*

Total Ammonia-N mg/L  0.04 0.03 <0.02 <0.02 <0.02 0.02 <0.02 0.16 0.03 <0.02 <0.02 <0.02

Total Kjeldahl Nitrogen (TKN) mg/L  0.32 0.20 0.38 0.06 0.14 0.17 <0.05 0.15 0.10 0.05 0.09 0.16

Ion Percentage % 6.9 4.0 6.7 2.0 7.6 6.2 10.6 7.2 4.9 0.8 7.2 8.8

  

Parameter Units ODWQS OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5

Date 22-May-08 5-Nov-08 16-May-09 18-Nov-09 20-May-10 22-Nov-10 23-Dec-10 12-May-11 3-Nov-11 15-May-12 8-Nov-12 3-Dec-12 13-May-13

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 409 431 421 413 429 367 387 411 440 370

Conductivity umho/cm 980 1020 998 997 1040 968 999 1020 1000 980

Dissolved Barium (Ba) mg/L 1* 0.038 0.039 0.035 0.035 0.035 0.037 0.036 0.035 0.034 0.034

Dissolved Boron (B) mg/L 5.0* 0.06 0.08 0.08 0.08 0.07 0.07 0.07 0.08 0.08 0.06

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  85 79 86 88 82 84 87 91 83 87

Dissolved Chloride (Cl) mg/L 250** 7 8 7 8 9 7 8 8 7 8

Dissolved Iron (Fe) mg/L 0.3** <0.1 3.9 <0.1 1.5 <0.1 <0.1 <0.1 0.1 <0.10 <0.10

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  67 60 75 72 69 71 68 69 70 70

Dissolved Organic Carbon mg/L 5** 2.3 2.3 3.4 2.8 2.1 2.8 2.8 3 2.6 9.5

Dissolved Potassium (K) mg/L  2.4 2.3 2.2 2.4 1.9 2.4 2.1 2.6 2 2.3

Dissolved Sodium (Na) mg/L 200** 46 46 51 51 51 48 41 47 49 41

Dissolved Sulphate (SO4) mg/L 500** 158 146 150 150 160 140 160 150 150 160

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10

pH (pH units) 6.5-8.5 8.3 8 8.1 7.9 8.2 7.9 8.2 7.8 7.9 7.9

Total Ammonia-N mg/L  <0.15 0.19 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 641 645 640 660 646 636 616 628 604 620

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 7.9 3.4 11.5 11.4 6.8 14.8 2.0 3.2 0.4 4.4

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.
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Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5

Date 5-Nov-13 6-May-14 24-Nov-14 13-May-15 12-Nov-15 25-May-16 16-May-17 8-Nov-17 8-May-18 14-Nov-18 14-May-19 5-Nov-19 7-May-20

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 410 420 440 430 430 420 420 460 470 460 460 460 470

Conductivity umho/cm 1000 1000 1000 1000 1000 1000 1100 1100 1200 1100 1100 1100 1100

Dissolved Barium (Ba) mg/L 1* 0.036 0.0 0.033 0.035 0.037 0.033 0.032 0.034 0.038 0.035 0.035 0.035 0.032

Dissolved Boron (B) mg/L 5.0* 0.089 0.1 0.08 0.04 0.09 0.07 0.07 0.09 0.08 0.09 0.07 0.09 0.08

Dissolved Cadmium (Cd) mg/L 0.005* <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  94 83 80 77 90 81 79 91 91 98 97 95 98

Dissolved Chloride (Cl) mg/L 250** 7 8 8 8 8.1 7.4 7.8 8.1 8 8 8.5 7.8 8.6

Dissolved Iron (Fe) mg/L 0.3** <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 0.1 <0.1 0.4 <0.1 0.2 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  77 72 70 68 77 70 69 73 77 78 79 74 77

Dissolved Organic Carbon mg/L 5** 6.1 4.8 4.2 2.4 3.3 2.5 2.9 3.3 2.8 3 2.7 4.8 2.7

Dissolved Potassium (K) mg/L  2.7 1.8 2.2 1.7 2.3 2.0 1.9 2.2 1.8 2.3 1.7 2.4 2.0

Dissolved Sodium (Na) mg/L 200** 45 50.0 47 45 50 41 40 40 43 41 42 35 38

Dissolved Sulphate (SO4) mg/L 500** 160 150 150 150 160 160 180 170 180 190 180 180 180

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.0 8.0 8.1 8.1 7.9 8.0 8.0 7.9 8.0 7.8 7.9 7.8 8.0

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 588 576 598 618 634 656 602 690 580 660 650 660 660

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 12.5 9.7 6.3 5.3 10.9 6.0 3.0 4.9 5.1 6.3 7.3 4.3 5.6

  

Parameter Units ODWQS OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5

Date 4-Nov-20 20-May-21 2-Nov-21 4-May-22 2-Nov-22 2-May-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 460 470 470 480 480 500 470

Conductivity umho/cm 1100 1100 1100 1100 1100 1000 1200

Dissolved Barium (Ba) mg/L 1* 0.033 0.034 0.034 0.035 0.037 0.038 0.033

Dissolved Boron (B) mg/L 5.0* 0.09 0.08 0.09 0.08 0.1 0.09 0.10

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  100 100 100 110 110 110 110

Dissolved Chloride (Cl) mg/L 250** 8.6 9.1 8.5 9.9 9.8 7.6 6.1

Dissolved Iron (Fe) mg/L 0.3** 0.2 <0.1 0.2 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  82 84 79 85 81 91 82

Dissolved Organic Carbon mg/L 5** 3 2.8 2.6 2.6 2.9 2.6 2.5

Dissolved Potassium (K) mg/L  2.5 2.1 2.5 1.9 2.6 2.0 2.6

Dissolved Sodium (Na) mg/L 200** 38 39 36 39 36 36 37

Dissolved Sulphate (SO4) mg/L 500** 180 180 180 180 180 170 170

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.9 8.0 8.0 8.0 7.8 7.6 7.7

Total Ammonia-N mg/L  <0.15 <0.050 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 660 615 655 590 590 630 630

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.1 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 8.2 8.2 6.3 9.5 7.9 10.5 10.4

  

Parameter Units ODWQS OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5

 

Date 23-May-02 13-Jun-02 6-Nov-02 15-May-03 13-Nov-03 26-May-04 27-Nov-04 13-May-05 29-Nov-05 19-May-06 24-Nov-06 5-May-07 16-Nov-07

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 461 468 517 467 509 509 594 554 558 519 562 540 599

Dissolved Boron (B) mg/L 5.0* 1.25 1.15 0.96 0.96 0.98 0.71 0.79 0.93 1 1 1 1 1

Dissolved Chloride (Cl) mg/L 250** 9 9 9 8 7 8 8 9 9 8 8 10 8

Dissolved Sulphate (SO4) mg/L 500** 3840 5100 3870 3630 3690 4570 3700 3520 3500 3770 3540 3730

Dissolved Calcium (Ca) mg/L  444 441 412 531 451 447 546 452 440 455 451 493 477

Dissolved Magnesium (Mg) mg/L  641 574 603 660 689 622 790 654 616 618 651 680 678

Dissolved Potassium (K) mg/L  8 8 15 7 14 10 9 7 7 6 7 7 7

Dissolved Sodium (Na) mg/L 200** 322 348 327 328 297 288 384 298 284 251 286 291 331

Dissolved Iron (Fe) mg/L 0.3** 2.14 1.55 6.20 1.85 5.67 2.23 3.73 1.26 3.12 1.66 3.17 0.7 3.98

Total Ammonia-N mg/L  0.19 0.16 0.11 0.12 0.19 0.29 0.08 0.13 0.12 0.08 0.15 0.13 0.14

Total Kjeldahl Nitrogen (TKN) mg/L  0.45 0.29 0.30 0.33 0.24 0.82 0.23 0.23 0.28 0.66 0.20 0.57 0.29

Nitrite (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nitrate (N) mg/L 10.0*

NO3+NO2 mg/L 5** 6.0 4.7 3.1 3.4 1.9 3.6 2.7 2.7 3.0 3.2 2.3 2.6 3.1

Dissolved Organic Carbon mg/L 5.0* 1.25 1.15 0.96 0.96 0.98 0.71 0.79 0.93 1.00 0.68 1.29 1.0 0.91

Ion Percentage % 0.3 15.3 3.0 4.3 0.1 1.5 1.4 1.1 1.4 0.0 5.6 3.1

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5

Date 22-May-08 5-Nov-08 16-May-09 11-Jun-09 19-Nov-09 19-May-10 23-Nov-10 10-May-11 2-Nov-11 10-May-12 6-Nov-12 13-May-13 5-Nov-13

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 520 552 556 571 657 648 665 626 674 670 670 610 680

Conductivity umho/cm 5680 5680 5650 5710 5900 5880 6000 5820 5870 5900 5900 5700 5800

Dissolved Barium (Ba) mg/L 1* 0.009 0.01 <0.03 0.009 0.01 <0.05 0.010 0.008 0.01 0.008 <0.03 0.008 0.0086

Dissolved Boron (B) mg/L 5.0* 1 1 1.1 1 1.1 0.9 1.0 0.87 1.0 0.94 1.1 0.76 1.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.00010

Dissolved Calcium (Ca) mg/L  480 460 490 470 480 460 460 470 500 470 430 470 490

Dissolved Chloride (Cl) mg/L 250** 8 9 9 9 9 9 9 9 9 9 8 9 9

Dissolved Iron (Fe) mg/L 0.3** 0.7 3.4 1.7 2.2 2.7 2.0 2.7 0.3 3.5 2.0 4.4 0.54 <0.10

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.0005 <0.00050

Dissolved Magnesium (Mg) mg/L  630 580 700 590 670 700 710 660 710 750 630 740 640

Dissolved Organic Carbon mg/L 5** 1.7 2.3 2.9 2.6 2.0 1.6 2.1 2.1 2.1 1.7 2.0 2.2 9.3

Dissolved Potassium (K) mg/L  7.4 7.3 7.3 7.4 7.5 6 6.9 6.5 8.3 6.8 6.4 6.2 7.6

Dissolved Sodium (Na) mg/L 200** 320 270 310 310 340 310 300 320 330 320 280 260 320

Dissolved Sulphate (SO4) mg/L 500** 3820 3830 3700 3700 3900 3900 3800 3800 3700 3700 3600 3700 3600

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.7 7.7 7.7 7.7 7.6 7.6 7.4 7.8 7.3 7.4 7.2 7.4 7.1

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.15

Total Dissolved Solids mg/L 500 3520 3800 3550 3440 3700 3610 3520 3440 4900 6030 6460 5990 5950

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 0.5 4.2 4.7 1.0 0.6 0.7 2.0 0.6 3.3 4.1 2.2 2.9 0.8

  

Parameter Units ODWQS OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5

Date 6-May-14 24-Nov-14 17-Dec-14 12-May-15 18-Jun-15 12-Nov-15 27-May-16 16-Nov-16 19-May-17 8-Nov-17 10-May-18 13-Nov-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 630 660 630 660 650 620 590 630 600 650 690 680 670

Conductivity umho/cm 5000 5600 5600 4000 4600 5300 5400 5500 5600 5600 5800 5300 5600

Dissolved Barium (Ba) mg/L 1* 0.008 0.011 0.011 0.009 0.009 0.010 0.008 0.008 0.007 0.009 <0.03 0.009 0.008

Dissolved Boron (B) mg/L 5.0* 0.98 1.2 1.3 1.1 1.0 1 1.1 1.1 1.1 1.1 1 1.1 0.91

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  480 450 480 490 460 470 440 450 450 470 480 490 500

Dissolved Chloride (Cl) mg/L 250** 9 9 10 10 12 11 10 11 10 11 10 11 11

Dissolved Iron (Fe) mg/L 0.3** 8.2 4.1 6.1 1.9 7.3 6.9 4.0 3.3 2.2 5.1 4.6 4.3 4.4

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  690 620 610 690 600 560 570 580 580 580 620 630 680

Dissolved Organic Carbon mg/L 5** 2.8 3.4 2.5 8.2 3 2.7 2.4 2.5 2.2 2.3 2.3 2.5 2.4

Dissolved Potassium (K) mg/L  6.2 6.8 7.0 7.4 6.0 6.6 6.2 6.7 6.6 6.7 6 6.8 6.1

Dissolved Sodium (Na) mg/L 200** 290 270 290 320 270 270 260 290 270 280 280 290 290

Dissolved Sulphate (SO4) mg/L 500** 3100 3500 3600 3100 2900 3300 3400 3400 3600 3400 3500 3600 3600

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.6 7.6 7.5 7.7 7.6 7.4 7.5 7.5 7.4 7.5 7.5 7.4 7.4

Total Ammonia-N mg/L  <0.15 0.19 0.2 <0.15 0.22 0.29 0.21 0.27 0.16 0.21 0.2 0.33 0.19

Total Dissolved Solids mg/L 500 5330 5770 5820 5390 5320 5350 5570 5520 5650 5690 5550 5730 6150

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.9 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 10.5 0.5 0.4 11.2 7.9 1.0 0.6 0.6 2.2 0.7 1.3 1.1 3.8

  

Parameter Units ODWQS OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5

Date 5-Nov-19 8-May-20 3-Nov-20 20-May-21 3-Nov-21 5-May-22 2-Nov-22 2-May-23 3-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 700 730 720 690 720 710 720 690 690

Conductivity umho/cm 5700 5800 5800 5800 5800 5800 5800 5900 5700

Dissolved Barium (Ba) mg/L 1* 0.009 <0.03 0.009 <0.03 0.009 0.007 0.009 0.008 0.009

Dissolved Boron (B) mg/L 5.0* 0.83 0.9 1.1 1.0 0.9 0.94 1.1 0.9 0.99

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0005 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  450 450 460 460 470 500 460 480 470

Dissolved Chloride (Cl) mg/L 250** 10 11 11 11 11 12 11 8.9 6.9

Dissolved Iron (Fe) mg/L 0.3** 2.2 3.1 3.2 3.5 3.4 3.3 3.1 1.6 3.3

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  620 630 620 660 640 640 650 650 630

Dissolved Organic Carbon mg/L 5** 2.8 2.6 2.8 2.3 2.7 2.8 3 2.5 3.2

Dissolved Potassium (K) mg/L  6.2 6.0 6.8 6.0 6.7 5.9 6.6 5.9 6.3

Dissolved Sodium (Na) mg/L 200** 270 280 290 290 290 300 290 290 290

Dissolved Sulphate (SO4) mg/L 500** 3100 3300 3600 3800 3700 3500 3700 3900 3500

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12

pH (pH units) 6.5-8.5 7.3 7.5 7.4 7.5 7.7 7.7 7.4 7.7 7.64

Total Ammonia-N mg/L  0.36 0.15 0.16 0.162 0.15 <0.15 0.17 <0.15 <0.15

Total Dissolved Solids mg/L 500 5690 5590 6160 5440 5430 5780 4950 5790 5990

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.3 0.9 0.9 0.9 1.0 <0.7

Ion Percentage % 5.3 3.0 0.5 0.8 0.5 3.0 0.3 1.8 1.8

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70A-5

 

Date 22-May-02 13-Jun-02 7-Nov-02 14-May-03 13-Nov-03 26-May-04 27-Nov-04 13-May-05 29-Nov-05 19-May-06 24-Nov-06 4-May-07 15-Nov-07

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L 30-500*** 533 532 549 563 564 569 565 574 573 579 564 571

Dissolved Boron (B) mg/L 5.0* 0.64 0.72 0.38 0.31 0.47 0.29 0.41 0.58 0.40 0.37 0.57 0.42

Dissolved Calcium (Ca) mg/L  230 228 180 213 209 234 265 269 241 199 217 239

Dissolved Chloride (Cl) mg/L 250** 5 6 6 6 3 5 5 5 5 6 5 5

Dissolved Iron (Fe) mg/L 0.3** 1.32 <0.01 0.74 0.25 1.79 1.68 1.7 1.8 0.49 0.93 1.37 0.66

Dissolved Magnesium (Mg) mg/L  383 358 257 320 349 319 268 343 315 321 318 320

Dissolved Organic Carbon mg/L 5** 4.8 3.7 3.1 3.3 2.5 2.3 2.9 2.4 2.8 2.8 2.6 3.1

Dissolved Potassium (K) mg/L  6 6 7 5 8 6 5 5 5 4 5 4

Dissolved Sodium (Na) mg/L 200** 143 129 120 111 123 129 123 126 113 103 114 111

Dissolved Sulphate (SO4) mg/L 500** 1660 1630 1220 1900 1460 1480 1510 1500 1590 1510 1570 1430

Nitrate (N) mg/L 10.0* <0.10 0.04 <0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Nitrite (N) mg/L 1.0*

NO3+NO2 mg/L 10.0*

Total Ammonia-N mg/L  0.08 0.04 0.03 0.07 0.08 0.05 0.02 0.20 <0.02 <0.02 0.02 0.03

Total Kjeldahl Nitrogen (TKN) mg/L  0.24 0.13 0.17 <0.05 1.96 0.13 0.07 0.26 0.20 0.20 0.10 <0.05

Ion Percentage % 6.1 4.0 1.2 8.0 5.7 3.9 0.3 7.2 0.2 0.4 0.2 4.6

  

Parameter Units ODWQS OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5

Date 22-May-08 5-Nov-08 14-May-09 19-Nov-09 20-May-10 17-Nov-10 12-May-11 2-Nov-11 9-May-12 6-Nov-12 9-May-13 6-Nov-13 6-May-14

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 498 547 542 552 566 573 590 590 590 610 600

Conductivity umho/cm 2750 2620 2470 2310 2250 2130 2200 2200 2100 2100 2100

Dissolved Barium (Ba) mg/L 1* 0.020 0.020 0.016 0.019 0.017 0.019 0.016 0.017 0.014 0.016 0.013

Dissolved Boron (B) mg/L 5.0* 0.70 0.66 0.56 0.50 0.52 0.58 0.46 0.54 0.40 0.55 0.49

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.0001

Dissolved Calcium (Ca) mg/L  190 160 160 130 140 140 130 130 120 130 130

Dissolved Chloride (Cl) mg/L 250** 7 6 6 6 5 6 5 5 5 6 5

Dissolved Iron (Fe) mg/L 0.3** 1.6 1.8 <0.1 <0.1 1.0 1.9 0.3 2.6 <0.10 3.5 2.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.0005

Dissolved Magnesium (Mg) mg/L  280 280 270 230 240 210 240 220 220 220 230

Dissolved Organic Carbon mg/L 5** 7.4 5.9 3.4 3.4 3.1 3.5 2.9 2.8 3.8 3 3.3

Dissolved Potassium (K) mg/L  8.3 8.2 6.9 6.4 6.0 5.8 5.6 5.7 4.9 5.5 5

Dissolved Sodium (Na) mg/L 200** 100 100 98 85 87 81 93 87 82 89 92

Dissolved Sulphate (SO4) mg/L 500** 1300 1200 1000 840 780 700 740 670 740 660 690

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.8 7.8 8.1 7.7 8.1 7.2 7.9 7.5 8.0 7.3 8.0

Total Ammonia-N mg/L  <0.15 0.2 <0.15 <0.15 <0.15 <0.15 <0.15 0.18 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1750 1700 1590 1440 1340 1470 1660 1650 1650 1620 1550

Total Kjeldahl Nitrogen (TKN) mg/L  <4 <7 2.0 <0.7 <0.7 <0.7 <0.7 0.8 <0.7 <0.7 <0.7

Ion Percentage % 2.1 1.9 7.3 4.6 8.9 7.4 9.4 9.2 4.9 9.0 9.7

  

Parameter Units ODWQS OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5

Date 19-Nov-14 12-May-15 12-Nov-15 25-May-16 14-Nov-16 17-May-17 8-Nov-17 8-May-18 12-Nov-18 13-May-19 7-Nov-19 6-May-20 4-Nov-20

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 610 590 600 600 620 600 630 620 610 590 620 610 610

Conductivity umho/cm 2200 1600 2100 2100 2200 2100 2100 2200 2000 2100 2100 2100 2000

Dissolved Barium (Ba) mg/L 1* 0.013 0.013 0.014 0.013 0.012 0.011 0.012 0.012 0.014 0.011 0.013 0.01 0.012

Dissolved Boron (B) mg/L 5.0* 0.47 0.47 0.52 0.53 0.55 0.45 0.5 0.44 0.53 0.42 0.51 0.43 0.51

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  120 130 130 130 120 110 130 120 130 120 130 120 130

Dissolved Chloride (Cl) mg/L 250** 6 6 5.6 5.9 6.3 6.8 6.3 6.1 6.2 6.3 6.4 6.4 6.8

Dissolved Iron (Fe) mg/L 0.3** 0.66 1.80 2.10 1.90 2.10 0.50 1.6 <0.1 2.5 0.1 2.5 <0.1 0.8

Dissolved Lead (Pb) mg/L 0.01* 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

Dissolved Magnesium (Mg) mg/L  220 220 230 230 220 200 210 200 210 200 210 210 220

Dissolved Organic Carbon mg/L 5** 3.5 3.0 3.2 2.6 2.7 3.0 2.7 2.8 3 2.8 2.9 2.8 2.9

Dissolved Potassium (K) mg/L  5.1 5.0 5.5 5.1 5.3 4.6 5.1 4.5 5.1 4.3 5.0 4.4 5.2

Dissolved Sodium (Na) mg/L 200** 88 90 94 92 90 93 90 88 92 87 90 90 93

Dissolved Sulphate (SO4) mg/L 500** 730 690 690 670 660 670 620 640 690 640 630 660 650

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.9 8.0 7.7 7.9 7.8 7.8 7.8 7.9 7.8 7.7 7.8 7.8 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1690 1550 1640 1570 1550 1580 1430 1470 1480 1500 1500 1480 1540

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 5.1 8.4 9.8 10.5 7.9 4.3 8.7 5.6 6.5 6.5 8.6 6.7 9.7

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.
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Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5

Date 18-May-21 2-Nov-21 5-May-22 1-Nov-22 1-May-23 13-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 600 630 610 650 620 590

Conductivity umho/cm 2100 2000 2100 2000 2100 2000

Dissolved Barium (Ba) mg/L 1* 0.011 0.012 0.011 0.012 0.010 0.012

Dissolved Boron (B) mg/L 5.0* 0.43 0.46 0.42 0.51 0.39 0.42

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Dissolved Calcium (Ca) mg/L  110 120 120 130 110 120

Dissolved Chloride (Cl) mg/L 250** 7.0 6.4 6.8 7.2 6.0 5.5

Dissolved Iron (Fe) mg/L 0.3** <0.1 0.3 0.1 1.40 <0.1 0.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  200 210 210 220 190 200

Dissolved Organic Carbon mg/L 5** 2.7 2.6 2.7 2.7 2.8 8.2

Dissolved Potassium (K) mg/L  4.3 4.9 4.1 5.2 4.1 4.4

Dissolved Sodium (Na) mg/L 200** 90 88 92 94 82 89

Dissolved Sulphate (SO4) mg/L 500** 620 650 630 590 630 650

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.8 7.9 8.0 7.9 8.2 8.3

Total Ammonia-N mg/L  <0.050 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1300 1330 1390 1320 1360 1550

Total Kjeldahl Nitrogen (TKN) mg/L  <0.1 <0.7 <0.7 <0.7 <0.70 <0.7

Ion Percentage % 6.3 6.3 8.1 11.1 2.9 6.2

  

Parameter Units ODWQS OW71-5 OW71-5 OW71-5 OW71-5 OW71-5 OW71-5 OW71-5 OW71-5 OW71-5 OW71-5 OW71-5

 

Date 21-Jun-04 27-Nov-04 13-May-05 24-Nov-06 5-May-07 16-Nov-07 22-May-08 4-Nov-08 19-May-09 18-Nov-09 17-May-10

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 371 452 467 472 484 469 438 458 350 314 255

Dissolved Chloride (Cl) mg/L 250** 11 <1 6 9 10 7 13 11 20 22 11

Dissolved Sulphate (SO4) mg/L 500** 191 122 167 236 252 200 406 351 230 230 120

Dissolved Calcium (Ca) mg/L  96 89 101 108 117 98 130 110 87 81 58

Dissolved Magnesium (Mg) mg/L  67 77 78 79 77 75 86 75 50 42 27

Dissolved Potassium (K) mg/L  7 5 5 4 4 4 4.3 4.6 3.2 3.4 2.2

Dissolved Sodium (Na) mg/L 200** 30 30 34 57 86 47 82 70 84 85 50

Dissolved Iron (Fe) mg/L 0.3** 0.29 2.71 <0.01 0.03 <0.03 <0.03 <0.1 0.1 0.1 1.1 0.5

Total Ammonia-N mg/L  0.08 0.05 <0.02 0.02 0.06 0.04 <0.15 <0.15 <0.15 <0.15 1.00

Total Kjeldahl Nitrogen (TKN) mg/L  0.64 0.16 0.12 0.09 0.13 <0.10 <0.7 <0.7 <4 <4 2.5

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 0.26 <0.10 <0.1 <0.1 <0.1 <0.1 0.7

Dissolved Organic Carbon mg/L 5** 11.6 3.3 1.8 1.8 2.0 2.4 1.5 1.4 3.1 4.7 3.4

Dissolved Boron (B) mg/L 5.0* 0.20 0.18 0.24 0.23 0.15 0.20 0.16 0.18 0.13 0.16 0.09

Conductivity umho/cm 1500 1370 1080 1030 739

Total Dissolved Solids mg/L 500 932 880 695 675 472

pH (pH units) 6.5-8.5 8.0 8.0 7.6 8.0 8.2

Dissolved Barium (Ba) mg/L 1* 0.039 0.034 0.031 0.031 0.024

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Lead (Pb) mg/L 0.01* 0.00 <0.0005 <0.0005 <0.0005 <0.0005

Ion Percentage % 6.9 10.8 7.8 6.2 9.0 5.1 3.9 0.8 5.0 3.5 96.2

  

Parameter Units ODWQS OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5

 

Date 12-May-11 2-Nov-11 9-May-12 6-Nov-12 9-May-13 6-Nov-13 6-May-14 24-Nov-14 12-May-15 12-Nov-15 25-May-16 16-Nov-16 17-May-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 407 412 450 450 440 460 440 440 430 440 420 430 430

Conductivity umho/cm 1130 998 1100 1000 1100 1100 1100 1100 870 1100 1100 1100 1200

Dissolved Barium (Ba) mg/L 1* 0.044 0.066 0.083 0.092 0.093 0.096 0.094 0.092 0.095 0.095 0.091 0.100 0.087

Dissolved Boron (B) mg/L 5.0* 0.14 0.17 0.13 0.16 0.12 0.13 0.12 0.16 0.13 0.14 0.15 0.15 0.12

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  100 100 95 90 97 97 100 93 100 99 95 100 99

Dissolved Chloride (Cl) mg/L 250** 11 11 10 10 11 14 14 16 17 16 19 20 22

Dissolved Iron (Fe) mg/L 0.3** 0.1 0.9 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  73 81 79 68 76 73 78 74 77 75 77 81 76

Dissolved Organic Carbon mg/L 5** 3.9 3.3 2.3 2.4 3.0 2.5 2 3.1 3.6 2.3 2.3 2.5 2.4

Dissolved Potassium (K) mg/L  4.7 4.5 3.5 3.3 2.8 3.1 2.6 2.9 2.7 2.9 2.6 3.0 2.4

Dissolved Sodium (Na) mg/L 200** 51 46 38 31 29 42 42 38 39 35 37 42 35

Dissolved Sulphate (SO4) mg/L 500** 210 140 130 110 160 170 180 170 180 170 190 180 210

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.0 7.1 7.9 7.6 8.0 7.2 8.0 7.9 7.9 7.8 7.9 7.9 7.9

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 690 680 578 652 666 648 486 640 688 652 716 656 698

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 8.4 16.5 11.8 8.0 7.3 5.8 8.4 5.8 8.0 6.8 6.2 9.3 3.4

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5

 

Date 7-Nov-17 9-May-18 12-Nov-18 13-May-19 7-Nov-19 6-May-20 3-Nov-20 19-May-21 2-Nov-21 5-May-22 1-Nov-22 1-May-23 2-Nov-23

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 440 430 450 430 470 440 460 430 460 430 480 420 440

Conductivity umho/cm 1200 1200 1100 1200 1200 1300 1300 1300 1300 1300 1300 1400 1400

Dissolved Barium (Ba) mg/L 1* 0.09 0.082 0.096 0.099 0.099 0.084 0.087 0.087 0.086 0.073 0.076 0.077 0.063

Dissolved Boron (B) mg/L 5.0* 0.14 0.12 0.15 0.11 0.14 0.12 0.16 0.12 0.14 0.12 0.13 0.11 0.14

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  100 100 110 110 110 110 120 120 120 130 120 140 130

Dissolved Chloride (Cl) mg/L 250** 22 24 26 27 26 27 28 29 29 30 32 30 25

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 0.2 4.5 0.1 1.6 0.1 3.5 0.3 1.7 0.1 0.7 0.6

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  79 74 80 84 84 88 88 92 92 95 91 100 97

Dissolved Organic Carbon mg/L 5** 2.5 2.8 3.6 2.9 4.9 3.0 4.4 3.3 3.2 3.6 3.8 3.5 6.5

Dissolved Potassium (K) mg/L  2.7 2.4 3 2.3 2.9 2.5 2.8 2.6 2.9 2.7 2.7 2.6 3.1

Dissolved Sodium (Na) mg/L 200** 38 37 39 35 39 36 37 40 41 41 39 42 41

Dissolved Sulphate (SO4) mg/L 500** 190 210 210 230 190 240 230 280 270 300 270 340 300

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.27

pH (pH units) 6.5-8.5 7.8 7.9 7.8 7.9 7.7 7.8 7.7 7.8 8.0 8.1 7.9 8.1 7.8

Total Ammonia-N mg/L  <0.15 <0.15 0.74 0.15 1.46 0.20 1.33 0.25 0.68 <0.15 0.98 <0.15 0.27

Total Dissolved Solids mg/L 500 690 675 675 750 745 775 830 730 805 810 665 845 875

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 0.8 <0.7 2.1 <0.7 2.1 0.4 1.0 <0.7 1.1 <0.7 <0.7

Ion Percentage % 6.2 3.1 5.6 5.6 7.2 5.5 6.8 6.1 5.3 7.0 3.3 7.5 7.4

  

Parameter Units ODWQS OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6

 

Date 8-Dec-05 19-May-06 24-Nov-06 5-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 19-Nov-09 20-May-10 22-Nov-10 10-May-11 2-Nov-11

Laboratory Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 345 426 350 491 518 521 517 525 536 522 530 519 503

Conductivity umho/cm 2960 2940 2930 2940 2910 2920 2890 2840

Dissolved Barium (Ba) mg/L 1* 0.007 0.008 0.008 0.008 0.008 0.008 0.008 0.009

Dissolved Boron (B) mg/L 5.0* 0.45 0.42 0.73 0.65 0.67 0.68 0.65 0.65 0.69 0.68 0.66 0.59 0.74

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  272 264 239 268 234 220 220 220 220 220 210 210 200

Dissolved Chloride (Cl) mg/L 250** 10 5 5 4 4 4 4 4 4 5 4 4 5

Dissolved Iron (Fe) mg/L 0.3** 0.02 0.85 3.60 3.53 3.07 0.5 2.1 <0.1 0.5 0.5 1.1 0.3 0.6

Dissolved Lead (Pb) mg/L 0.01* 0.00 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  344 325 294 322 312 300 280 330 320 330 310 310 270

Dissolved Organic Carbon mg/L 5** 6.0 6.6 6.4 5.7 5.2 3.9 3.8 4.5 4.1 3.7 4.2 3.7 4.5

Dissolved Potassium (K) mg/L  12 8 6 6 6 5.8 5.9 5.7 5.8 5.8 5.7 5.4 5.3

Dissolved Sodium (Na) mg/L 200** 123 115 110 114 108 110 110 120 120 120 120 120 100

Dissolved Sulphate (SO4) mg/L 500** 1800 1720 1760 1590 1500 1480 1480 1400 1500 1400 1300 1300 1300

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1

pH (pH units) 6.5-8.5 8.1 7.9 7.9 7.7 8.1 7.7 8.0 7.1

Total Ammonia-N mg/L  0.16 0.05 0.09 0.08 0.06 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1720 1900 1860 1880 1850 1810 1770 1880

Total Kjeldahl Nitrogen (TKN) mg/L  0.27 0.24 0.38 0.24 <0.10 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 4.2 2.2 2.1 4.1 2.7 1.2 0.8 6.7 2.9 6.7 6.9 7.2 1.5

  

Parameter Units ODWQS OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6

 

Date 9-May-12 6-Nov-12 10-May-13 6-Nov-13 6-May-14 24-Nov-14 12-May-15 12-Nov-15 26-May-16 16-Nov-16 18-May-17 7-Nov-17 9-May-18

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 530 540 530 550 540 570 540 550 560 570 560 580 570

Conductivity umho/cm 2900 2900 2800 2800 2900 3000 2200 2800 2900 2900 2900 2600 3000

Dissolved Barium (Ba) mg/L 1* 0.01 0.009 0.009 0.008 0.009 0.008 0.009 0.01 0.009 0.009 0.009 0.01 0.009

Dissolved Boron (B) mg/L 5.0* 0.71 0.69 0.72 0.71 0.66 0.69 0.66 0.71 0.69 0.73 0.7 0.69 0.73

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  210 210 210 210 210 190 200 210 210 200 200 210 210

Dissolved Chloride (Cl) mg/L 250** 4 4 4 5 4 5 4 4.6 4.8 5.1 4.9 4.7 4.6

Dissolved Iron (Fe) mg/L 0.3** 0.74 0.70 0.40 0.28 0.23 <0.10 0.24 0.29 0.30 0.30 0.30 3.1 1.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  330 290 300 300 300 290 300 310 310 310 280 290 320

Dissolved Organic Carbon mg/L 5** 3.9 4.0 4.8 4 4.2 5.3 5.6 4.2 4.2 3.8 3.7 4.2 3.9

Dissolved Potassium (K) mg/L  5.7 5.4 5.2 5.4 4.8 4.9 5.2 5.4 5.3 5.2 4.9 5.3 5.1

Dissolved Sodium (Na) mg/L 200** 120 110 110 110 110 100 110 120 120 120 110 110 120

Dissolved Sulphate (SO4) mg/L 500** 1300 1200 1300 1300 1200 1300 1200 1300 1300 1300 1300 1300 1300

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.8 7.5 7.9 7.0 7.9 7.9 7.9 7.6 7.9 7.7 7.7 7.7 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 2420 2590 2470 2410 2480 2480 2690 2420 2470 2610 2460 2290 2390

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 8.9 7.1 5.4 4.9 8.1 1.5 7.5 6.4 6.2 5.4 1.9 3.2 7.0

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6

 

Date 12-Nov-18 14-May-19 7-Nov-19 8-May-20 3-Nov-20 21-May-21 2-Nov-21 5-May-22 1-Nov-22 2-May-23 2-Nov-23

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 560 540 560 560 560 550 560 620 570 550 540

Conductivity umho/cm 2700 2800 2900 3000 2800 2900 2700 2100 2800 2800 2800

Dissolved Barium (Ba) mg/L 1* 0.009 0.008 0.009 0.007 0.01 0.007 0.009 0.011 0.008 0.008 0.007

Dissolved Boron (B) mg/L 5.0* 0.73 0.63 0.71 0.58 0.74 0.62 0.67 0.43 0.7 0.68 0.77

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  210 210 200 200 200 200 200 110 210 210 200

Dissolved Chloride (Cl) mg/L 250** 4.6 5.1 4.8 4.8 4.7 5.1 4.7 6.5 4.8 3.9 3.1

Dissolved Iron (Fe) mg/L 0.3** 1.5 <0.1 0.9 <0.1 0.1 <0.1 <0.1 <0.1 0.2 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  300 290 290 290 280 280 290 200 300 290 290

Dissolved Organic Carbon mg/L 5** 4.1 4 3.8 4.2 3.8 3.7 3.7 3.0 3.9 3.6 8.1

Dissolved Potassium (K) mg/L  5.4 4.6 5.1 4.7 4.9 5 5.1 4.4 5.4 4.8 5.1

Dissolved Sodium (Na) mg/L 200** 120 110 110 110 110 110 110 87 120 110 120

Dissolved Sulphate (SO4) mg/L 500** 1300 1300 1200 1300 1200 1300 1300 620 1200 1200 1200

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.7 7.8 7.6 7.8 7.7 7.8 7.8 8.1 7.8 8.1 7.7

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.050 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 2290 2480 2470 2470 2530 2230 2350 1400 2230 2150 2270

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.1 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 5.2 4.1 6.0 3.0 4.9 2.1 3.0 5.4 7.9 6.9 7.0

  

Parameter Units ODWQS OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10

 

Date 30-Nov-05 19-May-06 24-Nov-06 5-May-07 16-Nov-07 22-May-08 5-Nov-08 19-May-09 18-Nov-09 19-May-10 22-Nov-10 10-May-11 2-Nov-11

Laboratory Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 338 337 331 321 329 326 332 329 331 326 326 326 320

Conductivity umho/cm 2270 2260 2250 2230 2220 2230 2230 2210

Dissolved Barium (Ba) mg/L 1* 0.01 0.011 0.01 0.010 0.010 0.010 0.009 0.01

Dissolved Boron (B) mg/L 5.0* 0.92 0.87 1.23 0.90 1.07 1.1 1.1 1.1 1.1 1.1 1.0 0.93 1.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  204 212 200 201 195 190 180 190 190 180 190 180 190

Dissolved Chloride (Cl) mg/L 250** 7 6 5 6 5 5 5 5 5 5 5 5 6

Dissolved Iron (Fe) mg/L 0.3** 0.09 0.17 0.43 0.15 5.22 0.7 3.7 0.8 4.1 1.8 1.9 0.6 2.3

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  187 186 186 186 175 190 170 190 190 170 180 180 190

Dissolved Organic Carbon mg/L 5** 2.1 1.8 2.3 2.6 1.9 1.2 1.3 2.5 1.8 1.4 1.6 1.2 1.5

Dissolved Potassium (K) mg/L  7 6 6 6 5 5.1 4.6 5.2 5.0 4.7 4.8 4.8 5.1

Dissolved Sodium (Na) mg/L 200** 105 108 109 119 107 120 99 120 120 110 120 120 120

Dissolved Sulphate (SO4) mg/L 500** 1130 1010 1180 1050 1080 1070 1100 1000 1100 1000 980 990 950

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 0.40 0.23 0.3 0.1 0.4 <0.1 0.4 0.1 0.2 0.2

pH (pH units) 6.5-8.5 8 7.9 7.9 7.8 7.8 7.64 8.01 7.51

Total Ammonia-N mg/L  0.51 0.47 0.33 0.18 0.48 0.15 0.49 0.18 0.4 <0.15 0.25 <0.15 <0.15

Total Dissolved Solids mg/L 500 1270 1400 1390 1430 1410 1310 1350 1430

Total Kjeldahl Nitrogen (TKN) mg/L  0.85 0.78 0.42 0.17 0.88 <4 <4 <4 <4 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 1.5 6.8 0.2 5.6 1.3 4.4 2.2 7.0 3.1 2.7 6.5 5.3 9.2

  

Parameter Units ODWQS OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10

 

Date 9-May-12 6-Nov-12 10-May-13 6-Nov-13 6-May-14 24-Nov-14 12-May-15 12-Nov-15 26-May-16 16-Nov-16 18-May-17 7-Nov-17 9-May-18

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Maxxam MAXXAM Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L 30-500*** 320 340 310 340 320 340 330 340 350 350 340 340

Conductivity umho/cm 2200 2300 2200 2300 2300 2400 1800 2400 2500 2500 2500 2300 2700

Dissolved Barium (Ba) mg/L 1* 0.01 0.011 0.011 0.011 0.010 0.014 0.011 0.011 0.010 0.011 0.011 0.01 0.011

Dissolved Boron (B) mg/L 5.0* 1.1 1.0 1.1 1.1 1.1 1.1 1.0 1.1 1.1 1.1 1.1 1 1.2

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  180 170 190 180 190 200 190 200 190 200 190 200 210

Dissolved Chloride (Cl) mg/L 250** 5 5 6 6 5 6 5 6 5.6 5.9 5.6 5.5 5.5

Dissolved Iron (Fe) mg/L 0.3** 0.98 1.3 2.0 0.6 1.5 0.94 0.7 2.0 2.3 1.9 7.5 1.8 2.7

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.00050 <0.0005 0.0014 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  180 160 170 180 170 180 180 190 190 200 180 190 230

Dissolved Organic Carbon mg/L 5** 1.4 1.3 1.7 1.7 2.0 2.2 3.2 1.9 1.7 1.7 1.8 1.7 1.7

Dissolved Potassium (K) mg/L  4.9 4.8 4.8 5.1 4.7 5 5.3 5.1 5.0 5.2 4.9 4.9 5.1

Dissolved Sodium (Na) mg/L 200** 120 140 110 140 130 140 150 160 150 160 140 150 160

Dissolved Sulphate (SO4) mg/L 500** 1000 940 930 1000 940 1100 1000 1100 1100 1100 1200 1100 1200

Nitrate (N) mg/L 10.0* 0.24 0.21 0.39 0.21 0.43 0.31 0.26 0.36 0.13 0.34 0.39 0.56 0.28

pH (pH units) 6.5-8.5 7.91 7.65 8.01 7.19 8.03 7.85 7.89 7.75 7.96 7.77 7.83 7.89 7.88

Total Ammonia-N mg/L  <0.15 <0.15 0.22 0.37 <0.15 0.21 0.22 0.15 0.49 0.37 0.26 0.18 0.42

Total Dissolved Solids mg/L 500 1940 1940 1870 1840 1830 1900 1950 1950 2060 1980 2020 2020 2080

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.9 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 5.0 4.6 6.9 5.8 7.7 3.7 7.7 6.3 4.6 7.3 0.6 5.7

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10

 

Date 12-Nov-18 14-May-19 7-Nov-19 8-May-20 3-Nov-20 18-May-21 2-Nov-21 3-May-22 1-Nov-22 2-May-23 2-Nov-23

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 370 340 340 340 330 350 380 340 390 380 330

Conductivity umho/cm 2600 2600 2600 2600 2500 2700 2600 2700 2700 3130 2700

Dissolved Barium (Ba) mg/L 1* 0.010 0.011 0.010 0.011 0.01 0.01 0.009 0.010 0.01 0.01 0.009

Dissolved Boron (B) mg/L 5.0* 1.0 1.1 1.1 1.0 1.2 1.1 1.1 1.2 1.1 1.1 1.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  210 230 210 220 220 230 230 240 240 220 220

Dissolved Chloride (Cl) mg/L 250** 5.6 5.9 5.5 5.2 5.3 6.3 5.3 5.7 5.4 4.4 3.4

Dissolved Iron (Fe) mg/L 0.3** 1.6 2.9 0.9 2.5 0.5 2.4 3.5 5.1 3.3 4.0 0.8

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  200 210 210 220 210 230 220 240 240 230 230

Dissolved Organic Carbon mg/L 5** 1.7 1.9 1.8 3.2 1.9 1.5 1.6 1.5 1.8 1.7 7.5

Dissolved Potassium (K) mg/L  5.0 4.8 5.1 5.0 5.3 5.3 5.1 5.1 5.3 5.3 5

Dissolved Sodium (Na) mg/L 200** 140 150 150 150 150 150 140 150 140 140 140

Dissolved Sulphate (SO4) mg/L 500** 1200 1200 1200 1200 1200 1300 1300 1300 1300 1500 1300

Nitrate (N) mg/L 10.0* 0.32 0.27 0.38 0.33 0.5 0.34 <0.10 0.38 <0.10 0.13 0.40

pH (pH units) 6.5-8.5 7.8 7.7 7.9 7.9 7.7 8.1 8.0 7.8 7.8 8.0 8.0

Total Ammonia-N mg/L  0.23 0.47 0.38 0.18 0.44 0.189 0.44 0.46 0.15 0.17 0.29

Total Dissolved Solids mg/L 500 2180 2320 2070 2210 2230 1850 2110 2210 1900 1960 2230

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 0.4 0.7 0.9 <0.7 <0.7 <0.7

Ion Percentage % 2.8 6.8 5.4 7.3 6.4 5.5 3.1 7.5 5.8 2.3 4.9

  

Parameter Units ODWQS OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6

 

Date 30-Nov-05 19-May-06 24-Nov-06 5-May-07 16-Nov-07 22-May-08 5-Nov-08 16-May-09 11-Jun-09 19-Nov-09 19-May-10 22-Jun-10 22-Nov-10

Laboratory Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 329 499 673 542 482 451 452 416 419 427 402 414

Conductivity umho/cm 5240 5140 5130 5190 5130 5120 5080

Dissolved Barium (Ba) mg/L 1* 0.013 0.014 <0.03 0.014 0.012 <0.05 0.011

Dissolved Boron (B) mg/L 5.0* 0.62 0.50 0.85 1.1 1.00 0.93 0.96 1.1 1 1 0.9 1.0

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0005 <0.0001 <0.0001 <0.001 <0.0001

Dissolved Calcium (Ca) mg/L  416 474 446 516 459 470 450 470 470 480 450 440

Dissolved Chloride (Cl) mg/L 250** 10 8 8 6 6 7 6 6 6 6 6 6

Dissolved Iron (Fe) mg/L 0.3** 1.44 1.38 1.21 3.3 3.37 0.2 2.4 3.3 3.0 1.0 2.0 1.4

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  371 500 419 526 538 480 540 630 560 580 600 540

Dissolved Organic Carbon mg/L 5** 7.0 4.0 4.1 3.9 4.0 3 2.9 4.5 4.1 3.4 2.9 3.2

Dissolved Potassium (K) mg/L  11 9 9 9 9 8.8 8.2 8.9 8.9 8.8 8 7.9

Dissolved Sodium (Na) mg/L 200** 191 189 563 344 267 320 200 230 230 230 210 190

Dissolved Sulphate (SO4) mg/L 500** 2810 2980 3340 3190 3320 3430 3510 3300 3500 3500 3500 3200

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 0.1 0.1 0.2 0.1 0.1

pH (pH units) 6.5-8.5 7.7 7.8 7.6 7.8 7.7 7.8 7.6

Total Ammonia-N mg/L  0.41 0.27 0.38 0.25 0.32 <0.15 0.22 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 3210 3250 3200 3160 3250 3040 1510

Total Kjeldahl Nitrogen (TKN) mg/L  1.12 0.75 0.53 0.42 0.42 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 3.9 1.6 0.0 5.1 0.8 1.7 3.5 5.7 0.5 0.7 0.5 0.4

  

Parameter Units ODWQS OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6

 

Date 10-May-11 2-Nov-11 9-May-12 6-Nov-12 10-May-13 5-Nov-13 6-May-14 24-Nov-14 12-May-15 12-Nov-15 26-May-16 16-Nov-16 18-May-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 393 400 400 400 390 410 400 410 390 400 400 410 400

Conductivity umho/cm 5040 5020 5100 5000 4900 5000 5000 5200 3900 4900 5100 5100 5200

Dissolved Barium (Ba) mg/L 1* 0.010 0.011 0.010 <0.03 0.011 0.009 0.0 0.008 0.009 0.009 0.009 0.009 0.009

Dissolved Boron (B) mg/L 5.0* 0.83 1.1 0.96 1.0 1.1 0.99 1.0 1 0.9 0.96 1.0 1.1 1.0

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  460 480 460 430 490 490 480 430 470 470 460 470 440

Dissolved Chloride (Cl) mg/L 250** 6 6 6 5 6 6 6.0 6 6 5.9 5.5 5.8 5.7

Dissolved Iron (Fe) mg/L 0.3** 0.8 1.3 1.4 1.1 2.7 <0.10 2.6 0.25 0.44 2.8 3.3 3.2 3.3

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.003 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  580 640 630 540 540 530 630 510 540 600 550 550 590

Dissolved Organic Carbon mg/L 5** 2.9 3.3 3.1 3.0 3.5 10 2.9 3.2 3.3 3.1 3.0 3.0 2.8

Dissolved Potassium (K) mg/L  7.8 9 8.2 7.4 8.3 8.6 7.5 7.5 8.2 7.8 8.1 8.6 7.7

Dissolved Sodium (Na) mg/L 200** 220 230 220 190 200 210 200 180 190 200 200 210 190

Dissolved Sulphate (SO4) mg/L 500** 3200 3200 3400 3000 3200 3300 3400 3200 3200 3300 3300 3300 3400

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.14 0.15 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.9 7.0 7.8 7.4 7.9 7.2 7.8 7.8 7.8 7.6 7.9 7.8 8.0

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 2950 3360 6650 5350 5240 5160 3310 5340 5600 5130 5280 5290 5240

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 0.8 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 4.3 8.0 3.9 3.2 2.6 0.8 4.0 1.8 1.7 3.6 0.7 1.2 0.5

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

5) OW73-6 resampled for lead on June 22, 2010 due to elevated lead reportable detection limit for May 19, 2010.  



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6

 

Date 7-Nov-17 10-May-18 12-Nov-18 14-May-19 6-Nov-19 8-May-20 3-Nov-20 21-May-21 3-Nov-21 5-May-22 1-Nov-22 2-May-23 2-Nov-23

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 410 410 430 400 430 460 460 490 510 710 530 500 480

Conductivity umho/cm 5100 5100 4500 4700 4800 4800 4700 4500 4400 5800 4400 4750 4400

Dissolved Barium (Ba) mg/L 1* 0.009 <0.03 0.008 0.007 0.007 0.008 0.009 <0.03 0.008 <0.03 0.008 0.008 0.009

Dissolved Boron (B) mg/L 5.0* 1.1 1.1 1 0.81 0.76 0.78 1 0.9 0.84 1.0 0.86 0.75 0.84

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0005 <0.0001 <0.0005 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  470 470 470 490 460 460 460 460 480 450 520 500 480

Dissolved Chloride (Cl) mg/L 250** 6.1 5.5 6.4 6.2 5.8 6.3 6.5 7.3 8.6 12 8.2 7.6 5.1

Dissolved Iron (Fe) mg/L 0.3** 2.6 2.7 1.2 0.1 0.8 0.5 1.9 <0.5 0.5 2.9 0.5 0.1 0.5

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.003 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  550 580 520 510 490 450 440 410 400 650 410 350 360

Dissolved Organic Carbon mg/L 5** 3 3.1 3.1 2.6 3 3 2.6 2.7 3.1 2.8 3.7 3.2 3.3

Dissolved Potassium (K) mg/L  7.9 8 7.9 7.0 7.2 7 7.7 7 7.4 6.0 8.1 6.8 7.5

Dissolved Sodium (Na) mg/L 200** 190 200 190 200 190 220 220 230 250 280 260 250 260

Dissolved Sulphate (SO4) mg/L 500** 3200 3300 3100 3000 2800 2800 2800 2800 2600 3600 2600 2500 2500

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.7 7.7 7.6 7.6 7.6 7.8 7.6 7.7 7.8 7.7 7.62 7.1 7.57

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 0.24 <0.15 <0.15 <0.050 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 4930 5000 4890 4850 4770 4730 4630 4030 3220 5720 3670 3820 4310

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.1 0.7 <0.7 <0.7 0.8 <0.7

Ion Percentage % 2.0 2.5 1.6 3.8 4.1 2.4 1.8 0.1 3.6 0.4 5.7 3.1 3.7

  

Parameter Units ODWQS OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9

 

Date 30-Nov-05 19-May-06 24-Nov-06 5-Jan-07 5-May-07 16-Nov-07 22-May-08 5-Nov-08 19-May-09 18-Nov-09 19-May-10 22-Nov-10 10-May-11

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 258 306 297 288 273 261 270 260 260 262 253 254 252

Conductivity umho/cm 3610 3480 3510 3490 3480 3490 3480

Dissolved Barium (Ba) mg/L 1* 0.007 0.006 0.006 0.006 0.007 0.006 0.006

Dissolved Boron (B) mg/L 5.0* 0.96 1.02 1.54 0.28 1.07 1.29 1.2 1.1 1.2 1.2 1.2 1.2 1.0

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  356 399 381 406 375 382 380 360 360 350 360 340 350

Dissolved Chloride (Cl) mg/L 250** 9 9 9 8 8 9 8 8 8 8 8 8 8

Dissolved Iron (Fe) mg/L 0.3** 0.85 4.66 5.00 8.15 9.71 6.33 6.2 1.7 1.7 1.2 5.2 0.7 0.6

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  281 296 288 308 286 297 280 260 300 280 280 260 290

Dissolved Organic Carbon mg/L 5** 2.1 2.5 1.3 2.4 2.0 2.0 1.4 1.4 3.3 1.9 1.6 1.9 1.4

Dissolved Potassium (K) mg/L  7 6 6 6 6 6 5.8 5.8 6 5.8 5.9 5.6 5.8

Dissolved Sodium (Na) mg/L 200** 186 181 185 185 192 186 170 160 190 180 180 170 190

Dissolved Sulphate (SO4) mg/L 500** 2030 2210 2340 2290 2100 2180 2120 2240 2000 2100 1900 1900 2000

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 0.12 0.36 0.4 0.4 0.4 0.4 0.5 0.2 0.4

pH (pH units) 6.5-8.5 8.0 7.7 7.6 7.7 7.9 7.8 7.9

Total Ammonia-N mg/L  0.70 0.61 0.62 0.67 0.54 0.25 0.19 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 2280 2300 2170 2210 2200 2080 1970

Total Kjeldahl Nitrogen (TKN) mg/L  1.26 0.89 0.59 0.68 0.63 0.29 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 2.1 0.6 3.2 0.7 1.9 1.4 0.4 5.2 4.7 0.2 5.0 1.8 3.5

  

Parameter Units ODWQS OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9

 

Date 2-Nov-11 9-May-12 6-Nov-12 10-May-13 6-Nov-13 6-May-14 24-Nov-14 12-May-15 12-Nov-15 26-May-16 16-Nov-16 18-May-17 7-Nov-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Maxxam MAXXAM Maxxam

Alkalinity (Total as CaCO3) mg/L 30-500*** 237 250 260 250 260 250 270 250 260 260 260 260 270

Conductivity umho/cm 3400 3500 3500 3400 3500 3500 3700 2800 3600 3700 3700 3700 3700

Dissolved Barium (Ba) mg/L 1* 0.007 0.006 <0.01 0.006 0.007 0.008 0.008 0.007 0.007 0.008 0.008 0.007 0.007

Dissolved Boron (B) mg/L 5.0* 1.3 1.2 1.2 1.3 1.2 1.2 1.2 1.2 1.2 1.3 1.2 1.2 1.2

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0002 <0.0001 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  370 350 340 360 350 380 340 350 360 390 380 350 360

Dissolved Chloride (Cl) mg/L 250** 9 8 8 7 13 9 9 8 8.8 8.9 8.1 8.2 8.5

Dissolved Iron (Fe) mg/L 0.3** 0.8 1.1 0.65 0.78 1.5 6.4 1.2 <0.10 3.3 6.1 3.8 2.1 3.5

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.001 <0.0005 <0.00050 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  310 300 270 280 280 290 280 290 280 330 310 280 290

Dissolved Organic Carbon mg/L 5** 1.7 1.7 1.4 1.8 2.2 2.2 2.2 2 2.7 2.0 1.8 1.9 2

Dissolved Potassium (K) mg/L  6.3 5.9 5.6 6.0 5.9 5.5 6 6.1 5.9 6.5 6.5 5.9 5.9

Dissolved Sodium (Na) mg/L 200** 200 190 180 180 190 190 180 190 200 220 220 190 210

Dissolved Sulphate (SO4) mg/L 500** 1900 1900 1800 2000 1900 2000 2000 2000 2100 2100 2100 2200 2100

Nitrate (N) mg/L 10.0* 0.4 0.39 0.39 0.39 0.35 0.51 <0.10 0.57 0.63 0.55 0.54 0.67 0.69

pH (pH units) 6.5-8.5 7.2 7.9 7.6 8.0 7.3 8.0 7.8 7.9 7.7 8.0 7.7 7.9 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 0.16 <0.15 0.25 0.19 <0.15 <0.15 0.3 0.3 <0.15 <0.15

Total Dissolved Solids mg/L 500 2240 3350 3370 3300 3210 5270 3350 3460 3340 3510 3360 3500 3220

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.9 <0.7 <0.7 <0.7

Ion Percentage % 9.0 6.7 5.4 2.8 4.7 5.0 1.4 3.5 1.2 7.3 5.4 1.8 2.3

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

5) OW73-6 resampled for lead on June 22, 2010 due to elevated lead reportable detection limit for May 19, 2010.  



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9

 

Date 10-May-18 12-Nov-18 14-May-19 6-Nov-19 8-May-20 3-Nov-20 18-May-21 3-Nov-21 3-May-22 1-Nov-22 2-May-23 2-Nov-23

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 270 370 260 270 270 280 280 280 270 290 280 260

Conductivity umho/cm 3900 2600 3700 3800 3900 3700 3900 3800 3900 3900 3780 4000

Dissolved Barium (Ba) mg/L 1* <0.03 0.01 0.006 0.007 0.007 0.008 0.006 0.007 0.006 0.007 0.007 0.006

Dissolved Boron (B) mg/L 5.0* 1.3 1 1.1 1.1 1.1 1.4 1.1 1.2 1.2 1.3 1.1 1.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.0005 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  380 210 390 390 380 400 390 420 420 390 410 390

Dissolved Chloride (Cl) mg/L 250** 8.1 5.6 8.4 7.8 8.2 8.2 8.9 8.1 8.3 7.7 6.4 7.1

Dissolved Iron (Fe) mg/L 0.3** 4.9 1.6 0.6 3.7 2.4 3.5 1.1 2.5 3.1 2.1 0.3 1.3

Dissolved Lead (Pb) mg/L 0.01* <0.003 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  310 200 300 310 310 320 320 330 340 340 330 320

Dissolved Organic Carbon mg/L 5** 1.7 1.7 1.8 2.0 1.9 2.2 1.7 1.7 1.8 2 1.7 2.7

Dissolved Potassium (K) mg/L  6 5 6 6.2 5.9 6.3 6.3 6.1 6.1 6.2 6.3 5.9

Dissolved Sodium (Na) mg/L 200** 220 140 210 230 220 220 230 230 240 230 230 210

Dissolved Sulphate (SO4) mg/L 500** 2200 1200 2300 2200 2200 2300 2400 2500 2400 2400 2300 2400

Nitrate (N) mg/L 10.0* 0.61 0.32 0.56 0.54 0.57 0.42 0.45 0.6 0.61 0.6 0.57 0.72

pH (pH units) 6.5-8.5 7.9 7.8 7.9 7.7 8.0 7.7 8.0 7.9 7.9 7.87 8.0 8.0

Total Ammonia-N mg/L  0.17 0.23 <0.15 0.46 <0.15 0.31 0.108 <0.15 <0.15 <0.15 <0.15 0.23

Total Dissolved Solids mg/L 500 3340 2180 3750 3500 3660 3780 2940 3620 3680 3280 3360 3790

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.3 1.1 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 3.1 2.8 0.6 4.0 3.1 2.6 0.6 0.8 3.9 1.9 4.2 0.2

  

Parameter Units ODWQS OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5

 

Date 20-May-09 17-May-10 12-May-11 16-May-12 8-May-13 5-May-14 13-May-15 27-May-16 17-May-17 8-May-18 15-May-19 6-May-20 21-May-21

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 478 446 412 490 420 470 480 490 510 520 480 480 420

Conductivity umho/cm 1610 1710 1670 1800 1600 2000 1700 1600 1700 1700 1700 1500 1200

Dissolved Barium (Ba) mg/L 1* 0.010 0.013 0.017 0.022 0.022 0.024 0.021 0.026 0.023 0.024 0.023 0.023 0.020

Dissolved Boron (B) mg/L 5.0* 0.13 0.12 0.13 0.12 0.10 0.09 0.08 0.16 0.13 0.12 0.09 0.09 0.09

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  160 140 140 140 130 160 130 140 120 130 120 120 110

Dissolved Chloride (Cl) mg/L 250** 15 17 17 27 33 36 36 60 73 77 38 43 26

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  110 110 110 120 100 140 120 120 100 100 110 97 92

Dissolved Organic Carbon mg/L 5** 3.5 2.2 2.1 2.5 2.4 4.0 2.9 2.7 2.9 2.7 3.3 3.1 2.8

Dissolved Potassium (K) mg/L  3.7 3.3 2.9 3.1 3.0 2.7 2.7 3.1 3.0 3.1 2.4 2.5 2.6

Dissolved Sodium (Na) mg/L 200** 61 76 96 110 110 130 100 110 91 87 110 94 90

Dissolved Sulphate (SO4) mg/L 500** 430 460 470 520 430 600 410 340 380 320 400 340 250

Nitrate (N) mg/L 10.0* <0.1 0.3 0.5 0.39 0.29 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.5 8.1 7.9 7.9 7.9 8.0 8.0 7.8 8.0 8.0 7.7 8.0 8.0

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.050

Total Dissolved Solids mg/L 500 1020 1050 1010 1210 1200 1430.0 1170 1080 1100 935 1110 980 625

Total Kjeldahl Nitrogen (TKN) mg/L  <4 1.3 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.1

Ion Percentage % 7.2 5.7 8.8 5.2 7.8 8.7 9.0 13.0 0.0 3.7 7.2 6.0 14.4

  

Parameter Units ODWQS OW79-5 OW79-5

 

Date 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 460 450

Conductivity umho/cm 1400 1200

Dissolved Barium (Ba) mg/L 1* 0.023 0.022

Dissolved Boron (B) mg/L 5.0* 0.06 0.07

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  110 95

Dissolved Chloride (Cl) mg/L 250** 26 24

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  93 85

Dissolved Organic Carbon mg/L 5** 3.3 2.8

Dissolved Potassium (K) mg/L  2.0 2.3

Dissolved Sodium (Na) mg/L 200** 90 83

Dissolved Sulphate (SO4) mg/L 500** 310 230

Nitrate (N) mg/L 10.0* <0.10 0.11

pH (pH units) 6.5-8.5 8.04 7.9

Total Ammonia-N mg/L  <0.15 <0.15

Total Dissolved Solids mg/L 500 830 695

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.70

Ion Percentage % 7.7 9.4

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7

 

Date 14-May-09 17-May-10 22-Jun-10 23-Dec-10 12-May-11 28-Jun-11 16-May-12 8-May-13 5-May-14 13-May-15 27-May-16 17-May-17 8-May-18

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 516 550 520 525 500 545 560 540 550 530 560 550

Conductivity umho/cm 1490 1650 1600 1580 1650 1740 1700 1700 1700 1600 1600 1600 1700

Dissolved Barium (Ba) mg/L 1* 0.023 0.033 0.031 0.030 0.028 0.028 0.026 0.025 0.026 0.025 0.025 0.025 0.024

Dissolved Boron (B) mg/L 5.0* 0.26 0.21 0.23 0.25 0.22 0.23 0.23 0.22 0.25 0.21 0.25 0.24 0.25

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  130 140 140 140 150 150 140 140 150 130 130 130 140

Dissolved Chloride (Cl) mg/L 250** 100 140 140 130 160 160 130 140 130 130 120 140 130

Dissolved Iron (Fe) mg/L 0.3** 2.2 1.9 <0.1 2.0 1.2 0.8 1.0 0.49 0.21 <0.10 <0.10 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  100 110 110 110 110 100 110 100 110 100 100 98 110

Dissolved Organic Carbon mg/L 5** 4.4 5.1 3.4 3.0 2.9 3.0 2.9 2.7 3.6 3.1 3.1 3.3 2.9

Dissolved Potassium (K) mg/L  4.3 4.3 4.4 4.2 3.9 3.9 3.8 3.7 3.7 3.9 3.5 3.5 3.8

Dissolved Sodium (Na) mg/L 200** 60 59 58 64 63 63 65 61 66 63 60 58 64

Dissolved Sulphate (SO4) mg/L 500** 190 180 200 160 180 170 190 190 170 140 140 150 150

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.8 7.9 7.9 7.5 7.9 7.7 7.9 7.7 7.8 7.9 7.8 7.9 7.8

Total Ammonia-N mg/L  0.28 0.34 0.28 0.25 <0.15 <0.15 <0.15 0.21 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 970 1030 1000 1040 1040 1050 1010 1040 976 932 954 982 930

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 13 3 1.0 2 <2 <0.7 1.1 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 7.2 6.2 6.2 10.2 8.6 4.9 6.5 4.0 9.7 7.5 6.5 3.8 47.1

  

Parameter Units ODWQS OW79-7 OW79-7 OW79-7 OW79-7 OW79-7

 

Date 15-May-19 6-May-20 21-May-21 5-May-22 4-May-23

Laboratory MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 520 550 530 540 550

Conductivity umho/cm 1600 1600 1600 1700 1770

Dissolved Barium (Ba) mg/L 1* 0.024 0.025 0.023 0.027 0.026

Dissolved Boron (B) mg/L 5.0* 0.24 0.22 0.22 0.21 0.20

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  130 130 130 150 140

Dissolved Chloride (Cl) mg/L 250** 150 140 140 160 140

Dissolved Iron (Fe) mg/L 0.3** 0.3 0.2 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  110 100 98 98 110

Dissolved Organic Carbon mg/L 5** 3.0 3.4 2.8 2.9 3.4

Dissolved Potassium (K) mg/L  3.6 3.6 3.5 3.5 3.8

Dissolved Sodium (Na) mg/L 200** 68 62 62 59 65

Dissolved Sulphate (SO4) mg/L 500** 140 140 140 130 120

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.7 7.7 7.7 8.0 7.9

Total Ammonia-N mg/L  <0.15 <0.15 0.069 <0.15 <0.15

Total Dissolved Solids mg/L 500 975 905 965 900 935

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 0.1 <0.7 <0.7

Ion Percentage % 9.1 5.4 6.0 6.8 10.8

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26

 

Date 20-May-09 18-May-10 12-May-11 16-May-12 8-May-13 5-May-14 13-May-15 27-May-16 17-May-17 8-May-18 15-May-19 6-May-20 21-May-21

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 261 270 263 280 270 270 260 260 270 280 260 270 270

Conductivity umho/cm 747 713 789 770 810 830 830 820 840 870 850 860 840

Dissolved Barium (Ba) mg/L 1* 0.025 0.018 0.026 0.025 0.022 0.027 0.023 0.021 0.020 0.022 0.021 0.023 0.022

Dissolved Boron (B) mg/L 5.0* 1.6 1.5 1.6 1.6 1.5 1.6 1.5 1.6 1.5 1.6 1.5 1.5 1.7

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  22 19 24 26 26 28 27 28 25 28 28 32 31

Dissolved Chloride (Cl) mg/L 250** 31 27 32 29 30 30 29 28 29 28 28 28 28

Dissolved Iron (Fe) mg/L 0.3** <0.1 0.3 0.3 0.43 <0.10 <0.10 <0.10 <0.10 <0.1 <0.1 0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  11 10 11 13 10 11 12 13 12 15 15 15 15

Dissolved Organic Carbon mg/L 5** 3.6 1.8 1.8 2.6 2.9 2.0 1.5 1.7 1.7 1.5 1.6 1.8 1.4

Dissolved Potassium (K) mg/L  6.0 4.4 6.3 6.9 5.7 5.6 6.4 6.1 5.6 5.7 6.1 5.7 6.6

Dissolved Sodium (Na) mg/L 200** 220 130 140 150 130 140 140 140 130 140 140 130 140

Dissolved Sulphate (SO4) mg/L 500** 72 57 86 83 86 98 100 110 110 110 120 120 120

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.1 8.3 8.1 8.2 8.1 8.2 8.3 8.1 8.1 8.2 8.1 8.1 8.2

Total Ammonia-N mg/L  0.33 0.31 <0.15 <0.15 0.16 0.24 0.15 <0.15 <0.15 <0.15 0.18 <0.15 0.166

Total Dissolved Solids mg/L 500 480 454 468 444 462 458 486 488 562 480 510 465 405

Total Kjeldahl Nitrogen (TKN) mg/L  <4 4 2 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.3

Ion Percentage % 27.9 8.7 9.1 12.2 6.0 8.0 9.3 8.7 3.4 7.5 8.3 5.8 8.1

  

Parameter Units ODWQS OW79-26 OW79-26

 

Date 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 260 270

Conductivity umho/cm 860 990

Dissolved Barium (Ba) mg/L 1* 0.022 0.023

Dissolved Boron (B) mg/L 5.0* 1.6 1.5

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  29 31

Dissolved Chloride (Cl) mg/L 250** 28 20

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  13 16

Dissolved Organic Carbon mg/L 5** 1.5 1.6

Dissolved Potassium (K) mg/L  5.4 5.8

Dissolved Sodium (Na) mg/L 200** 130 140

Dissolved Sulphate (SO4) mg/L 500** 130 93

Nitrate (N) mg/L 10.0* 0.16 <0.10

pH (pH units) 6.5-8.5 8.1 7.1

Total Ammonia-N mg/L  <0.15 <0.15

Total Dissolved Solids mg/L 500 470 465

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7

Ion Percentage % 3.6 13.9

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3

 

Date 19-May-09 11-Jun-09 16-Dec-09 17-May-10 29-Jun-10 12-May-11 16-May-12 9-May-13 5-May-14 14-May-15 27-May-16 16-May-17 8-May-18

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 333 327 358 338 353 339 370 320 460 430 340 400 410

Conductivity umho/cm 3450 3470 3550 3540 3440 3530 3500 920 1900 1400 2000 2600 3000

Dissolved Barium (Ba) mg/L 1* 0.12 0.11 0.12 0.13 0.13 0.11 0.11 0.031 0.068 0.05 0.073 0.09 0.1

Dissolved Boron (B) mg/L 5.0* 0.09 0.12 0.11 0.09 0.09 0.09 0.09 0.05 0.06 0.06 0.07 0.07 0.08

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  220 210 200 200 200 190 180 92 140 110 150 150 170

Dissolved Chloride (Cl) mg/L 250** 830 840 820 870 830 860 750 81 260 150 340 470 590

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 0.28 <0.10 0.17 <0.10 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  160 180 160 160 150 150 160 35 76 48 83 91 100

Dissolved Organic Carbon mg/L 5** 4.0 5.3 3.3 3.2 3.1 3.0 3.3 8.9 7.5 8 5.7 5.3 4.3

Dissolved Potassium (K) mg/L  2.9 3.6 2.9 2.6 2.5 2.2 2.1 2.8 2.5 2.7 2.8 2.5 2.5

Dissolved Sodium (Na) mg/L 200** 240 300 270 280 260 310 310 76 180 110 180 220 240

Dissolved Sulphate (SO4) mg/L 500** 150 160 160 160 180 180 180 39 96 55 110 160 160

Nitrate (N) mg/L 10.0* 0.8 0.6 0.3 0.2 0.2 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.5 7.9 7.9 8.1 7.9 8.0 7.8 8.0 7.8 7.9 7.9 8.2 7.8

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 0.18 <0.15 <0.15 <0.15 0.32 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 2150 2110 2260 2200 2200 2030 2210 684 1010 832 1190 1500 1650

Total Kjeldahl Nitrogen (TKN) mg/L  <1 <4 <7 5.1 1.5 <0.7 <0.7 0.9 0.7 <1 <0.7 <0.7 <0.7

Ion Percentage % 4.2 8.7 4.1 3.1 1.3 2.8 7.3 13.7 11.6 7.6 12.3 3.3 1.2

  

Parameter Units ODWQS OW80-3 OW80-3 OW80-3 OW80-3

 

Date 15-May-19 6-May-20 21-May-21 5-May-22 5-May-22 4-May-23

Laboratory MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 450 380 320 320 320 230

Conductivity umho/cm 2200 1200 1200 830 830 650

Dissolved Barium (Ba) mg/L 1* 0.064 0.059 0.046 0.037 0.037 0.035

Dissolved Boron (B) mg/L 5.0* 0.07 0.04 0.04 0.03 0.03 <0.02

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  130 110 110 110 110 70

Dissolved Chloride (Cl) mg/L 250** 360 140 160 67 67 46

Dissolved Iron (Fe) mg/L 0.3** <0.1 2.3 0.3 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  83 49 47 24 24 17

Dissolved Organic Carbon mg/L 5** 5.3 6.9 6.5 8.9 8.9 6.9

Dissolved Potassium (K) mg/L  2.1 2.4 3.1 4.7 4.7 4.3

Dissolved Sodium (Na) mg/L 200** 230 130 130 70 70 56

Dissolved Sulphate (SO4) mg/L 500** 130 39 35 23 23 28

Nitrate (N) mg/L 10.0* <0.10 <0.10 0.12 0.22 0.22 0.25

pH (pH units) 6.5-8.5 7.7 7.8 7.9 8.1 8.1 7.9

Total Ammonia-N mg/L  <0.15 <0.15 <0.050 <0.15 <0.15 0.50

Total Dissolved Solids mg/L 500 1260 650 555 445 445 320

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 0.4 <0.7 <0.7 0.9

Ion Percentage % 7.5 16.7 18.5 17.3 17.3 14.3

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

OW80-3 OW80-3



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6

 

Date 19-May-09 11-Jun-09 16-Dec-09 18-May-10 29-Jun-10 12-May-11 16-May-12 9-May-13 5-May-14 14-May-15 27-May-16 16-May-17 8-May-18

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Alkalinity (Total as CaCO3) mg/L 30-500*** 399 410 421 411 409 395 410 410 410 410 410 410

Conductivity umho/cm 1330 1350 1360 1460 1400 1390 1400 1400 1400 1400 1400 1400 1500

Dissolved Barium (Ba) mg/L 1* 0.049 0.054 0.052 0.061 0.067 0.062 0.061 0.063 0.064 0.064 0.061 0.057 0.058

Dissolved Boron (B) mg/L 5.0* 0.22 0.22 0.24 0.20 0.20 0.21 0.21 0.20 0.20 0.22 0.23 0.20 0.22

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  130 130 130 120 130 130 120 130 140 130 130 120 130

Dissolved Chloride (Cl) mg/L 250** 170 160 160 170 180 180 140 150 170 180 160 170 160

Dissolved Iron (Fe) mg/L 0.3** <0.1 1.10 1.20 <0.1 0.1 <0.1 0.14 0.11 <0.10 <0.10 <0.10 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  77 82 78 76 76 78 79 75 84 75 81 71 84

Dissolved Organic Carbon mg/L 5** 3.6 3.3 2.3 2.2 2.5 1.9 1.9 2.1 3.3 2.2 1.9 1.9 2

Dissolved Potassium (K) mg/L  6.5 6.4 6.5 5.5 5.1 4.4 4.1 3.8 3.6 3.7 3.6 3.4 3.7

Dissolved Sodium (Na) mg/L 200** 49 50 48 47 46 48 49 47 52 49 52 47 56

Dissolved Sulphate (SO4) mg/L 500** 73 75 75 76 91 72 76 73 70 74 71 73 68

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.9 7.7 7.9 8.0 7.8 8.1 8.0 8.1 7.9 7.9 7.8 7.9 7.9

Total Ammonia-N mg/L  0.20 0.20 0.22 0.24 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 850 840 851 900 900 832 822 866 868 784 794 810 850

Total Kjeldahl Nitrogen (TKN) mg/L  <4 <1 <7 7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 8.7 10.4 8.4 5.4 4.8 7.9 9.8 9.2 11.8 6.1 10.5 4.0 45.8

  

Parameter Units ODWQS OW80-6 OW80-6 OW80-6 OW80-6 OW80-6

 

Date 15-May-19 6-May-20 20-May-21 5-May-22 4-May-23

Laboratory MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 410 410 410 240 410

Conductivity umho/cm 1400 1500 1400 450 1520

Dissolved Barium (Ba) mg/L 1* 0.056 0.058 0.055 0.020 0.056

Dissolved Boron (B) mg/L 5.0* 0.21 0.20 0.21 0.05 0.19

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 0.0017 <0.0001

Dissolved Calcium (Ca) mg/L  130 130 130 59 130

Dissolved Chloride (Cl) mg/L 250** 180 180 190 4.2 160

Dissolved Iron (Fe) mg/L 0.3** <0.1 1.9 <0.1 0.2 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  81 76 76 17 80

Dissolved Organic Carbon mg/L 5** 1.9 1.8 1.6 4.5 2.0

Dissolved Potassium (K) mg/L  3.4 3.4 3.4 3.4 3.7

Dissolved Sodium (Na) mg/L 200** 54 53 55 3.4 57

Dissolved Sulphate (SO4) mg/L 500** 73 73 71 3.7 59

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 0.36 <0.10

pH (pH units) 6.5-8.5 7.8 7.8 7.8 8.3 8.0

Total Ammonia-N mg/L  <0.15 <0.15 <0.050 <0.15 <0.15

Total Dissolved Solids mg/L 500 865 795 890 230 825

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.1 <0.7 <0.7

Ion Percentage % 8.4 7.0 6.4 6.3 11.9

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27

 

Date 19-May-09 18-May-10 12-May-11 16-May-12 9-May-13 5-May-14 14-May-15 27-May-16 16-May-17 8-May-18 15-May-19 6-May-20 20-May-21

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 286 313 285 300 290 290 290 300 290 300 290 290 280

Conductivity umho/cm 779 1050 832 790 790 770 780 750 780 810 770 770 760

Dissolved Barium (Ba) mg/L 1* 0.044 0.059 0.035 0.032 0.032 0.032 0.033 0.039 0.040 0.042 0.042 0.043 0.046

Dissolved Boron (B) mg/L 5.0* 2.0 1.6 1.6 1.7 1.7 1.7 1.9 1.8 1.7 2 1.8 1.9 1.8

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  13 38 25 21 15 18 15 18 14 15 15 14 14

Dissolved Chloride (Cl) mg/L 250** 49 120 57 45 45 48 48 48 47 46 46 45 47

Dissolved Iron (Fe) mg/L 0.3** <0.1 0.1 0.7 0.82 0.34 <0.10 <0.10 <0.10 <0.1 <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <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

Dissolved Magnesium (Mg) mg/L  7.3 23 14 11 7.9 8.4 7.8 8.2 7.7 8.2 9 7.7 7.6

Dissolved Organic Carbon mg/L 5** 2.0 1.3 1.9 2.1 1.3 9.0 1.9 1.8 1.9 1.3 2.1 1.4 1.4

Dissolved Potassium (K) mg/L  2.1 2.8 2.5 2.6 2.3 2.3 2.2 2.5 2.2 2.3 2.3 2.2 2.3

Dissolved Sodium (Na) mg/L 200** 160 150 140 160 150 160 140 150 140 160 150 150 150

Dissolved Sulphate (SO4) mg/L 500** 49 50 44 36 30 30 31 30 32 30 31 28 30

Nitrate (N) mg/L 10.0* <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.1 8.3 8.4 8.3 8.4 8.3 8.2 8.2 8.2 8.3 8.2 8.2 8.4

Total Ammonia-N mg/L  0.27 0.19 <0.15 <0.15 0.24 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.087

Total Dissolved Solids mg/L 500 520 660 504 424 462 392 434 430 426 415 465 410 325

Total Kjeldahl Nitrogen (TKN) mg/L  <4 0.9 1 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 0.2

Ion Percentage % 8.0 4.5 9.0 13.3 9.5 12.6 5.9 8.8 5.6 10.9 9.7 9.4 9.9

  

Parameter Units ODWQS OW80-27 OW80-27

 

Date 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 280 290

Conductivity umho/cm 760 820

Dissolved Barium (Ba) mg/L 1* 0.047 0.047

Dissolved Boron (B) mg/L 5.0* 1.9 1.7

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  14 15

Dissolved Chloride (Cl) mg/L 250** 47 45

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  7.0 7.6

Dissolved Organic Carbon mg/L 5** 1.5 1.5

Dissolved Potassium (K) mg/L  2.2 2.3

Dissolved Sodium (Na) mg/L 200** 140 150

Dissolved Sulphate (SO4) mg/L 500** 27 22

Nitrate (N) mg/L 10.0* <0.10 <0.10

pH (pH units) 6.5-8.5 8.2 7.9

Total Ammonia-N mg/L  <0.15 <0.15

Total Dissolved Solids mg/L 500 415 415

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7

Ion Percentage % 7.2 10.7

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS OW81-5 OW81-5 OW81-5 OW81-5

 

Date 11-May-20 21-May-21 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 420 400 400 400

Conductivity umho/cm 2900 2900 2800 2800

Dissolved Barium (Ba) mg/L 1* 0.031 0.026 0.022 0.022

Dissolved Boron (B) mg/L 5.0* 0.61 0.54 0.54 0.54

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  290 270 280 260

Dissolved Chloride (Cl) mg/L 250** 20 20 20 19

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  190 190 190 180

Dissolved Organic Carbon mg/L 5** 2.2 2.1 2.0 1.8

Dissolved Potassium (K) mg/L  6.2 5.6 5.0 5.2

Dissolved Sodium (Na) mg/L 200** 170 170 180 160

Dissolved Sulphate (SO4) mg/L 500** 1300 1400 1300 1300

Nitrate (N) mg/L 10.0* 0.11 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 7.8 7.8 7.9 7.8

Total Ammonia-N mg/L  <0.15 <0.050 <0.15 <0.15

Total Dissolved Solids mg/L 500 2420 2130 2270 2110

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.1 <0.7 <0.7

Ion Percentage % 4.1 0.2 4.4 0.8

  

Parameter Units ODWQS OW81-7 OW81-7 OW81-7 OW81-7 OW81-7 OW81-7 OW81-7 OW81-7 OW81-7

 

Date 11-May-20 22-Jul-20 3-Nov-20 20-May-21 9-Jun-21 2-Nov-21 5-May-22 2-Jun-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 360 350 370 360 350 360 340 350 340

Conductivity umho/cm 2600 2800 2600 2600 2800 2500 2500 2207 2590

Dissolved Barium (Ba) mg/L 1* 0.026 0.024 0.026 0.026 0.023 0.023 0.022 0.019 0.020

Dissolved Boron (B) mg/L 5.0* 0.56 0.58 0.61 0.53 0.56 0.55 0.54 0.58 0.55

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  240 260 240 220 240 250 220 230 230

Dissolved Chloride (Cl) mg/L 250** 210 250 210 220 260 210 200 210 200

Dissolved Iron (Fe) mg/L 0.3** 0.7 2.3 1.3 0.7 0.9 1.1 1.1 1.6 1.4

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  170 200 160 160 180 170 160 160 170

Dissolved Organic Carbon mg/L 5** 2.8 3 3.4 2.8 3 2.8 3.0 2.9 3.0

Dissolved Potassium (K) mg/L  5.5 5.8 5.3 5.1 5.3 4.8 5.1 5.1 5.3

Dissolved Sodium (Na) mg/L 200** 110 120 110 120 120 120 120 110 120

Dissolved Sulphate (SO4) mg/L 500** 780 840 790 810 880 810 760 840 800

Nitrate (N) mg/L 10.0* 0.13 <0.10 <0.10 0.1 <0.10 <0.10 0.16 0.12 0.16

pH (pH units) 6.5-8.5 7.9 7.7 7.7 7.7 7.6 8.0 8.1 7.2 8.1

Total Ammonia-N mg/L  <0.15 0.29 0.65 0.129 0.34 0.23 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 1930 2240 1990 1730 2120 1770 1810 1880 1760

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.2 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 4.7 6.9 2.7 0.8 1.1 5.1 4.3 0.6 4.9

  

Parameter Units ODWQS OW81-27 OW81-27 OW81-27 OW81-27

 

Date 11-May-20 20-May-21 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 280 260 330 300

Conductivity umho/cm 1500 1100 1400 1610

Dissolved Barium (Ba) mg/L 1* 0.1 0.062 0.072 0.048

Dissolved Boron (B) mg/L 5.0* 1.8 1.9 1.9 1.3

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  47 48 30 89

Dissolved Chloride (Cl) mg/L 250** 40 48 30 16

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  38 40 19 56

Dissolved Organic Carbon mg/L 5** 2.1 2 1.9 4.0

Dissolved Potassium (K) mg/L  2.7 2.4 2.6 2.3

Dissolved Sodium (Na) mg/L 200** 190 190 180 140

Dissolved Sulphate (SO4) mg/L 500** 370 280 370 260

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10

pH (pH units) 6.5-8.5 8.2 8.3 7.8 6.8

Total Ammonia-N mg/L  0.23 0.346 <0.15 <0.15

Total Dissolved Solids mg/L 500 965 615 895 1000

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.5 <0.7 <0.7

Ion Percentage % 4.7 4.7 4.7 4.7

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS

Date 3-May-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 350

Conductivity umho/cm 8

Dissolved Barium (Ba) mg/L 1* 0.015

Dissolved Boron (B) mg/L 5.0* 0.53

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  450

Dissolved Chloride (Cl) mg/L 250** 8

Dissolved Iron (Fe) mg/L 0.3** <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005

Dissolved Magnesium (Mg) mg/L  350

Dissolved Organic Carbon mg/L 5** 3.8

Dissolved Potassium (K) mg/L  7.1

Dissolved Sodium (Na) mg/L 200** 150

Dissolved Sulphate (SO4) mg/L 500** 2400

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 8.0

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 3540

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 1.4

  

Parameter Units ODWQS

Date 3-May-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 100

Conductivity umho/cm 2890

Dissolved Barium (Ba) mg/L 1* 0.027

Dissolved Boron (B) mg/L 5.0* 1.2

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  240

Dissolved Chloride (Cl) mg/L 250** 28

Dissolved Iron (Fe) mg/L 0.3** <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005

Dissolved Magnesium (Mg) mg/L  130

Dissolved Organic Carbon mg/L 5** 4.4

Dissolved Potassium (K) mg/L  12

Dissolved Sodium (Na) mg/L 200** 240

Dissolved Sulphate (SO4) mg/L 500** 1400

Nitrate (N) mg/L 10.0* 1.12

pH (pH units) 6.5-8.5 7.6

Total Ammonia-N mg/L  0.42

Total Dissolved Solids mg/L 500 2070

Total Kjeldahl Nitrogen (TKN) mg/L  0.8

Ion Percentage % 2.3

  

Parameter Units ODWQS

Date 3-May-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 250

Conductivity umho/cm 1140

Dissolved Barium (Ba) mg/L 1* 0.023

Dissolved Boron (B) mg/L 5.0* 1.0

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  25

Dissolved Chloride (Cl) mg/L 250** 38

Dissolved Iron (Fe) mg/L 0.3** <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005

Dissolved Magnesium (Mg) mg/L  8.6

Dissolved Organic Carbon mg/L 5** 2.4

Dissolved Potassium (K) mg/L  6.3

Dissolved Sodium (Na) mg/L 200** 100

Dissolved Sulphate (SO4) mg/L 500** 200

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 8.3

Total Ammonia-N mg/L  0.32

Total Dissolved Solids mg/L 500 585

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 18.1

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

OW82-14

OW82-5

OW82-28



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS

Date 3-May-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 660

Conductivity umho/cm 2300

Dissolved Barium (Ba) mg/L 1* 0.021

Dissolved Boron (B) mg/L 5.0* 0.21

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  100

Dissolved Chloride (Cl) mg/L 250** 59

Dissolved Iron (Fe) mg/L 0.3** 1.3

Dissolved Lead (Pb) mg/L 0.01* 0.019

Dissolved Magnesium (Mg) mg/L  120

Dissolved Organic Carbon mg/L 5** 31

Dissolved Potassium (K) mg/L  5.4

Dissolved Sodium (Na) mg/L 200** 270

Dissolved Sulphate (SO4) mg/L 500** 570

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 8.1

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 1410

Total Kjeldahl Nitrogen (TKN) mg/L  <0.70

Ion Percentage % 4.7

  

Parameter Units ODWQS

Date 3-May-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 540

Conductivity umho/cm 1880

Dissolved Barium (Ba) mg/L 1* 0.013

Dissolved Boron (B) mg/L 5.0* 0.41

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  120

Dissolved Chloride (Cl) mg/L 250** 15

Dissolved Iron (Fe) mg/L 0.3** <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005

Dissolved Magnesium (Mg) mg/L  140

Dissolved Organic Carbon mg/L 5** 2.6

Dissolved Potassium (K) mg/L  4.2

Dissolved Sodium (Na) mg/L 200** 79

Dissolved Sulphate (SO4) mg/L 500** 490

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 7.5

Total Ammonia-N mg/L  0.50

Total Dissolved Solids mg/L 500 1260

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 4.1

  

Parameter Units ODWQS

Date 3-May-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 220

Conductivity umho/cm 810

Dissolved Barium (Ba) mg/L 1* 0.077

Dissolved Boron (B) mg/L 5.0* 0.93

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  29

Dissolved Chloride (Cl) mg/L 250** 25

Dissolved Iron (Fe) mg/L 0.3** <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005

Dissolved Magnesium (Mg) mg/L  19

Dissolved Organic Carbon mg/L 5** 4.0

Dissolved Potassium (K) mg/L  6.5

Dissolved Sodium (Na) mg/L 200** 100

Dissolved Sulphate (SO4) mg/L 500** 140

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 8.2

Total Ammonia-N mg/L  0.96

Total Dissolved Solids mg/L 500 450

Total Kjeldahl Nitrogen (TKN) mg/L  1.1

Ion Percentage % 2.2

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

OW83-5

OW83-29

OW83-9



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS

Date 3-May-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 600

Conductivity umho/cm 4300

Dissolved Barium (Ba) mg/L 1* 0.021

Dissolved Boron (B) mg/L 5.0* 0.41

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  360

Dissolved Chloride (Cl) mg/L 250** 59

Dissolved Iron (Fe) mg/L 0.3** 0.5

Dissolved Lead (Pb) mg/L 0.01* 0.001

Dissolved Magnesium (Mg) mg/L  260

Dissolved Organic Carbon mg/L 5** 26

Dissolved Potassium (K) mg/L  11

Dissolved Sodium (Na) mg/L 200** 520

Dissolved Sulphate (SO4) mg/L 500** 2200

Nitrate (N) mg/L 10.0* 0.45

pH (pH units) 6.5-8.5 7.8

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 3630

Total Kjeldahl Nitrogen (TKN) mg/L  <0.70

Ion Percentage % 3.8

  

Parameter Units ODWQS

Date 3-May-23

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 300

Conductivity umho/cm 3050

Dissolved Barium (Ba) mg/L 1* 0.019

Dissolved Boron (B) mg/L 5.0* 0.94

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001

Dissolved Calcium (Ca) mg/L  180

Dissolved Chloride (Cl) mg/L 250** 22

Dissolved Iron (Fe) mg/L 0.3** 1.5

Dissolved Lead (Pb) mg/L 0.01* <0.0005

Dissolved Magnesium (Mg) mg/L  190
Dissolved Organic Carbon mg/L 5** 9.8
Dissolved Potassium (K) mg/L  9.6

Dissolved Sodium (Na) mg/L 200** 220

Dissolved Sulphate (SO4) mg/L 500** 1400

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 7.6

Total Ammonia-N mg/L  4.64

Total Dissolved Solids mg/L 500 2190

Total Kjeldahl Nitrogen (TKN) mg/L  5.3

Ion Percentage % 0.8

  

Parameter Units ODWQS

Date 3-May-23 23-May-23 3-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 310 400 380

Conductivity umho/cm 2340 2200 2200

Dissolved Barium (Ba) mg/L 1* 0.016 0.053 0.036

Dissolved Boron (B) mg/L 5.0* 1.9 0.52 1.1

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001

Dissolved Calcium (Ca) mg/L  100 280 190

Dissolved Chloride (Cl) mg/L 250** 34 21 19

Dissolved Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  51 79 61

Dissolved Organic Carbon mg/L 5** 5.0 17.0 8.4

Dissolved Potassium (K) mg/L  16 6.5 8.7

Dissolved Sodium (Na) mg/L 200** 330 140 240

Dissolved Sulphate (SO4) mg/L 500** 870 760 850

Nitrate (N) mg/L 10.0* 6.22 6.45 5.08

pH (pH units) 6.5-8.5 8.0 7.6 7.9

Total Ammonia-N mg/L  0.45 0.35 0.7

Total Dissolved Solids mg/L 500 1550 1710 1760

Total Kjeldahl Nitrogen (TKN) mg/L  1.2 0.7 1.2

Ion Percentage % 0.8 7.5 1.2

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

OW84-6

OW84-31

OW84-11

OW84-31OW84-31



Table H-4

Groundwater - General Analytical Results

Twin Creeks Environmental Centre

  

Parameter Units ODWQS

Date 23-May-08 20-May-09 18-May-10 12-May-11 16-May-12 9-May-13 5-May-14 14-May-15 27-May-16 16-May-17 8-May-18 15-May-19 6-May-20

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 160 221 250 204 240 180 210 190 210 230 230 230 230

Conductivity umho/cm 349 431 483 418 460 370 420 420 430 470 460 460 450

Total Barium (Ba) mg/L 1* 0.015 0.022 0.023 0.019 0.021 0.017 0.020 0.020 0.022 0.023 0.02 0.022 0.02

Total Boron (B) mg/L 5.0* 0.019 0.02 0.02 <0.02 0.03 0.02 0.024 0.034 0.03 0.03 0.03 0.03 0.03

Total Cadmium (Cd) mg/L 0.005* 0.0001 0.0003 0.0002 0.0001 <0.0001 0.0002 0.00015 0.00023 0.00010 0.00030 0.0005 0.0002 0.0003

Total Calcium (Ca) mg/L  45 60 66 57 64 51 63 59 60 64 59 70 59

Total Chloride (Cl) mg/L 250** 5 6 6 6 4 4 5 15 8.4 6.2 5.2 4.3 2.9

Total Iron (Fe) mg/L 0.3** <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 0.16 0.10 0.40 0.5 0.6 0.4

Total Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.00050 0.00051 <0.0005 0.0015 0.0019 0.0008 0.001

Total Magnesium (Mg) mg/L  14 17 21 17 19 15 19 17 17 19 17 20 18

Dissolved Organic Carbon mg/L 5** 2.6 4.6 2.5 3.2 3.5 4.1 3.7 3.6 12 4.4 3 3.6 3.1

Total Potassium (K) mg/L  3.4 3.6 3.6 3.4 3.7 3.1 3.6 4.1 3.9 3.6 3.5 4.0 3.5

Total Sodium (Na) mg/L 200** 3.3 3.7 4.3 3.5 3.7 3.1 3.9 6.5 4.1 4.1 3.5 3.7 3.3

Total Sulphate (SO4) mg/L 500** 9 7 6 7 6 8 7 7 5.9 6.1 5.9 5.5 5.2

Nitrate (N) mg/L 10.0* 0.5 0.6 0.3 0.9 0.38 0.77 0.83 0.92 <0.10 0.43 0.33 0.93 0.43

pH (pH units) 6.5-8.5 7.9 8.5 8.3 8.3 8.2 8.2 8.1 8.1 8.1 8.1 8.2 8.1 8.2

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Dissolved Solids mg/L 500 226 285 320 254 254 250 240 244 238 250 235 255 245

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Ion Percentage % 11.3 9.4 10.5 11.2 10.3 11.7 15.3 13.5 11.4 11.6 7.5 16.0 9.2

  

Parameter Units ODWQS

Date 21-May-21 6-May-22 2-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 230 230 240

Conductivity umho/cm 450 450 590

Total Barium (Ba) mg/L 1* 0.021 0.020 0.020

Total Boron (B) mg/L 5.0* 0.03 0.03 0.06

Total Cadmium (Cd) mg/L 0.005* 0.0001 0.0021 <0.0001

Total Calcium (Ca) mg/L  61 61 64

Total Chloride (Cl) mg/L 250** 4.4 3.8 2.6

Total Iron (Fe) mg/L 0.3** <0.1 1.0 0.1

Total Lead (Pb) mg/L 0.01* <0.0005 0.0060 0.0006

Total Magnesium (Mg) mg/L  19 18 19

Dissolved Organic Carbon mg/L 5** 7.6 4.7 4.8

Total Potassium (K) mg/L  4.4 3.3 3.5

Total Sodium (Na) mg/L 200** 3.6 3.5 3.5

Total Sulphate (SO4) mg/L 500** 7 4.4 3.7

Nitrate (N) mg/L 10.0* 0.98 0.33 0.25

pH (pH units) 6.5-8.5 8.0 8.1 8.2

Total Ammonia-N mg/L  <0.050 <0.15 <0.15

Total Dissolved Solids mg/L 500 185 235 235

Total Kjeldahl Nitrogen (TKN) mg/L  0.1 <0.7 <0.7

Ion Percentage % 10.5 10.2 11.2

NOTES: 1) Blank denotes data not available.

2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).

3) *denotes health related ODWQS.

** denotes aesthetic objective for ODWQS.

*** denotes operational guideline for ODWQS.

4) mg/L denotes milligrams per litre.

5) OW85-5 resampled for lead on June 22, 2010 due to elevated lead reportable detection limit for May 20, 2010.  

6) Metals analysis for Cemetery Well is for Total Metals

Cemetery Well Cemetery Well Cemetery Well Cemetery WellCemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery WellCemetery Well Cemetery Well

Cemetery WellCemetery Well Cemetery Well

Cemetery Well



FIGURE H-1

0

10

20

30

40

50

60

70

80

90

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
ACTIVE AQUITARD

OW16-5 OW16-6 OW17-4 OW40-6

OW40B-4 OW40B-4r OW40D-4

Note scale change

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
ACTIVE AQUITARD

OW16-5 OW16-6 OW17-4 OW40-6

OW40B-4 OW40B-4r OW40D-4

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
ACTIVE AQUITARD

OW16-5 OW16-6 OW17-4 OW40-6

OW40B-4 OW40B-4r OW40D-4

Note scale change



FIGURE H-2

0

10

20

30

40

50

60

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
ACTIVE AQUITARD

OW54-4 OW54A-4 OW56-4 OW57-4

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR 

TIME-CONCENTRATION GRAPH - NITRATE
ACTIVE AQUITARD

OW54-4 OW54A-4 OW56-4 OW57-4

Note scale change

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
ACTIVE AQUITARD

OW54-4 OW54A-4 OW56-4 OW57-4



FIGURE H-3

0

10

20

30

40

50

60

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
ACTIVE AQUITARD

OW58-4 OW58-6 OW59-4 OW59-6

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
ACTIVE AQUITARD

OW58-4 OW58-6 OW59-4 OW59-6

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
ACTIVE AQUITARD

OW58-4 OW58-6 OW59-4 OW59-6



FIGURE H-4

0

20

40

60

80

100

120

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
ACTIVE AQUITARD

OW60-4 OW67-4

Note scale change

0.0

2.0

4.0

6.0

8.0

10.0

12.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
ACTIVE AQUITARD

OW60-4 OW67-4

Note scale change

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
ACTIVE AQUITARD

OW60-4 OW67-4



FIGURE H-5

0

10

20

30

40

50

60

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
ACTIVE AQUITARD

OW68-5 OW69-5 OW70-5 OW70B-5

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
ACTIVE AQUITARD

OW68-5 OW69-5 OW70-5 OW70B-5

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
ACTIVE AQUITARD

OW68-5 OW69-5 OW70-5 OW70B-5



FIGURE H-6

0

10

20

30

40

50

60

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
ACTIVE AQUITARD

OW71-5 OW71A-5 OW72-6 OW73-6

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
ACTIVE AQUITARD

OW71-5 OW71A-5 OW72-6 OW73-6

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
ACTIVE AQUITARD

OW71-5 OW71A-5 OW72-6 OW73-6



FIGURE H-7

0

150

300

450

600

750

900

1050

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
ACTIVE AQUITARD

OW79-5 OW80-3 OW81-5 OW82-5 OW83-5 OW84-6

Note scale change

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
ACTIVE AQUITARD

OW79-5 OW80-3 OW81-5 OW82-5 OW83-5 OW84-6

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
ACTIVE AQUITARD

OW79-5 OW80-3 OW81-5 OW82-5 OW83-5 OW84-6



FIGURE H-8

0

10

20

30

40

50

60

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
INTERSTADIAL SILT AND SAND

OW16-7 OW40-A-7 OW46-7

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
INTERSTADIAL SILT AND SAND

OW16-7 OW40-A-7 OW46-7

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
INTERSTADIAL SILT AND SAND

OW16-7 OW40-A-7 OW46-7



FIGURE H-9

0

10

20

30

40

50

60

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
INTERSTADIALSILT AND SAND

OW47-6 OW54-10 OW57-15 OW58-14 OW58-17

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
INTERSTADIAL SILT AND SAND

OW47-6 OW54-10 OW57-15 OW58-14 OW58-17

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
INTERSTADIAL SILT AND SAND

OW47-6 OW54-10 OW57-15 OW58-14 OW58-17

N

Note scale change



FIGURE H-10

0

10

20

30

40

50

60

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
INTERSTADIALSILT AND SAND

OW60-8 OW67-11

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
INTERSTADIAL SILT AND SAND

OW60-8 OW67-11

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
INTERSTADIAL SILT AND SAND

OW60-8 OW67-11



FIGURE H-11

0

10

20

30

40

50

60

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
INTERSTADIALSILT AND SAND

OW72-10 OW73-9

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
INTERSTADIAL SILT AND SAND

OW72-10 OW73-9

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
INTERSTADIAL SILT AND SAND

OW72-10 OW73-9



FIGURE H-12

0

40

80

120

160

200

240

280

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
INTERSTADIALSILT AND SAND

OW79-7 OW80-6 OW81-7 OW82-14 OW83-9 OW84-11

Note scale change

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
INTERSTADIAL SILT AND SAND

OW79-7 OW80-6 OW81-7 OW82-14 OW83-9 OW84-11

0.0

0.5

1.0

1.5

2.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
INTERSTADIAL SILT AND SAND

OW79-7 OW80-6 OW81-7 OW82-14 OW83-9 OW84-11



FIGURE H-13

0

25

50

75

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - CHLORIDE
INTERFACE AQUIFER

OW19-29 OW39-26 OW49-29 OW39A-26

Note scale change

0.0

1.0

2.0

3.0

4.0

5.0

6.0

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - NITRATE
INTERFACE AQUIFER

OW19-29 OW39-26 OW49-29 OW39A-26

0.0

0.5

1.0

1.5

2.0

2.5

C
O

N
C

E
N

T
R

A
T

IO
N

 (
m

g
/l
)

YEAR

TIME-CONCENTRATION GRAPH - BORON
INTERFACE AQUIFER

OW19-29 OW39-26 OW49-29 OW39A-26

N

Note scale change



FIGURE H-14
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Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre

  
Parameter Units ODWQS OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5 OW16-5

 
Date 29-May-92 17-Jun-93 6-Jun-95 22-May-02 11-Jun-02 14-May-03 25-May-04 13-May-05 19-May-06 5-May-07

Laboratory Enviroclean Enviroclean Enviroclean Accutest Accutest Accutest Accutest Accutest Accutest Accutest
Benzene μg/L 1 <0.2 <0.2 <0.2 <1.3 <0.5 <1.3 <1.3 <1.3 <0.5 <0.5
Toluene μg/L 60 <0.2 <0.2 <0.4 <1.5 <0.5 <1.5 <1.5 <1.6 <0.5 <0.5
Ethylbenzene μg/L 140 <0.2 <0.2 <0.4 <1.6 <0.5 <1.6 <1.6 <1.5 <0.5 <0.5
m&p-Xylenes μg/L 90 <0.2 <0.2 <0.5 <3.4 <1.0 <3.4 <3.4 <3.4 <1.0 <1.0
o-Xylene μg/L 90 <0.2 <0.2 <2.7 <0.5 <2.7 <2.7 <2.7 <0.5 <0.5
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2
Dichloromethane μg/L 50 <1.0 <1.0
Vinyl Chloride μg/L 1 <0.5 <0.5

  
Parameter Units ODWQS OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6

 
Date 22-May-08 5-Nov-08 16-May-09 18-Nov-09 20-May-10 23-Nov-10 11-May-11 3-Nov-11 15-May-12 8-Nov-12 9-May-13

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6

 
Date 6-May-14 24-Nov-14 13-May-15 12-Nov-15 25-May-16 16-Nov-16 16-May-17 7-Nov-17 8-May-18 14-Nov-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50
Dichloromethane μg/L 50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6 OW16-6

 
Date 7-Nov-19 7-May-20 4-Nov-20 19-May-21 2-Nov-21 4-May-22 2-Nov-22 2-May-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.

4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7
 

Date 14-Nov-91 29-May-92 17-Jun-93 12-May-94 22-May-08 5-Nov-08 16-May-09 18-Nov-09 20-May-10 24-Nov-10 12-May-11
Laboratory Enviroclean Enviroclean Enviroclean Enviroclean MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenzene μg/L 140 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
m&p-Xylenes μg/L 90 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
o-Xylene μg/L 90 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Dichloromethane μg/L 50 <1.0 <1.0 <1.1 <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Vinyl Chloride μg/L 1 <0.5 <0.5 <0.5 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2

  
Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 
Date 3-Nov-11 15-May-12 8-Nov-12 9-May-13 6-May-14 24-Nov-14 13-May-15 12-Nov-15 25-May-16 16-Nov-16 16-May-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 0.3 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 
Date 7-Nov-17 8-May-18 14-Nov-18 14-May-19 5-Nov-19 7-May-20 4-Nov-20 19-May-21 2-Nov-21 4-May-22 2-Nov-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.50 <0.50 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 0.22 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7 OW16-7

 
Date 2-May-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20

o-Xylene μg/L 90 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-5 OW17-4 OW17-4 OW17-4
 

Date 22-May-02 14-Jun-02 5-Nov-02 14-May-03 25-May-04 13-May-05 19-May-06 4-May-07 22-May-08 16-May-09
Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM

Benzene μg/L 1 <1.3 <0.5 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 <0.1 <0.1
Toluene μg/L 60 <1.5 <0.5 <1.5 <1.5 <1.5 <1.6 <0.5 <0.5 <0.2 <0.2
Ethylbenzene μg/L 140 <1.6 <0.5 <1.6 <1.6 <1.6 <1.5 <0.5 <0.5 <0.1 <0.1
m&p-Xylenes μg/L 90 <3.4 <1.0 <3.4 <3.4 <3.4 <3.4 <1.0 <1.0 <0.1 <0.1
o-Xylene μg/L 90 <2.7 <0.5 <2.7 <2.7 <2.7 <2.7 <0.5 <0.5 <0.1 <0.1
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2
Dichloromethane μg/L 50 <0.5 <0.5
Vinyl Chloride μg/L 1 <0.2 <0.2

  

Parameter Units ODWQS OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4 OW17-4
 

Date 20-May-10 10-May-11 10-May-12 13-May-13 6-May-14 13-May-15 27-May-16 19-May-17 10-May-18 14-May-19 11-May-20
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas

Benzene μg/L 1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50 <0.40
Dichloromethane μg/L 50 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW17-4 OW17-4

 
Date 20-May-21 3-May-23

Laboratory Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29 OW19-29
 

Date 2-Dec-99 11-Jun-02 22-May-08 19-May-10 10-May-11 9-May-12 6-May-14 12-May-15 26-May-16 10-May-18 8-May-20
Laboratory Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas

Benzene μg/L 1 <1.3 <0.5 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
Toluene μg/L 60 <1.5 <0.5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <1.6 <0.5 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
m&p-Xylenes μg/L 90 <3.4 <1.0 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
o-Xylene μg/L 90 <2.7 <0.5 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.50 <0.40
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW19-29
 

Date 4-May-22
Laboratory Bureau Veritas

Benzene μg/L 1 <0.20
Toluene μg/L 60 <0.20
Ethylbenzene μg/L 140 <0.20
m&p-Xylenes μg/L 90 <0.20
o-Xylene μg/L 90 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40
Dichloromethane μg/L 50 <2.0
Vinyl Chloride μg/L 1 <0.20

  
Parameter Units ODWQS OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26 OW39-26

 
Date 20-Nov-99 10-Jun-02 22-May-08 18-May-10 11-May-11 16-May-12 5-May-14 14-May-15 27-May-16 8-May-18 6-May-20

Laboratory Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas

Benzene μg/L 1 <1.3 <0.5 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 0.33 <0.20
Toluene μg/L 60 <1.5 <0.5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <1.6 <0.5 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
m&p-Xylenes μg/L 90 <3.4 <1.0 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 0.21 <0.20
o-Xylene μg/L 90 <2.7 <0.5 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.50 <0.40
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW39-26

 
Date 5-May-22

Laboratory Bureau Veritas
Benzene μg/L 1 <0.20
Toluene μg/L 60 <0.20
Ethylbenzene μg/L 140 <0.20
m&p-Xylenes μg/L 90 <0.20

o-Xylene μg/L 90 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40
Dichloromethane μg/L 50 <2.0
Vinyl Chloride μg/L 1 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW40B-4 OW40B-4 OW40B-4 OW40B-4 OW40B-4 OW40B-4r OW40B-4r OW40B-4r OW40D-4 OW40D-4 OW40D-4
 

Date 19-May-09 21-May-10 12-May-11 15-May-12 12-Jun-12 3-Dec-12 8-May-13 6-May-14 14-May-15 27-May-16 17-May-17
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW40D-4 OW40D-4 OW40D-4 OW40D-4 OW40D-4 OW40D-4
 

Date 8-May-18 15-May-19 7-May-20 20-May-21 5-May-22 4-May-23
Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7 OW40A-7

 
Date 19-May-09 20-May-10 12-May-11 15-May-12 9-May-13 5-May-14 14-May-15 27-May-16 17-May-17 8-May-18 15-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <1.0 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <2.5 <0.50
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <10 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <0.20

  
Parameter Units ODWQS OW40A-7 OW40A-7 OW40A-7 OW40A-7

 
Date 7-May-20 20-May-21 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.

4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7
 

Date 6-Jun-95 22-May-08 16-May-09 19-May-10 10-May-11 10-May-12 13-May-13 6-May-14 13-May-15 27-May-16 19-May-17
Laboratory Enviroclean MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.4 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.4 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.5 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.4 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW46-7 OW46-7 OW46-7 OW46-7 OW46-7 OW46-7
 

Date 10-May-18 14-May-19 11-May-20 18-May-21 4-May-22 3-May-23
Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6

 
Date 6-Jun-95 22-May-08 16-May-09 19-May-10 10-May-11 10-May-12 13-May-13 6-May-14 13-May-15 27-May-16 19-May-17

Laboratory Zenon MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.4 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.4 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.5 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.4 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW47-6 OW47-6 OW47-6 OW47-6 OW47-6 OW47-6

 
Date 10-May-18 14-May-19 11-May-20 18-May-21 4-May-22 3-May-23

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29 OW49-29
 

Date 19-May-09 18-May-10 11-May-11 9-May-12 6-May-14 12-May-15 25-May-16 8-May-18 7-May-20 3-May-22
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.50 <0.40 <0.40
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54-4 OW54A-4
 

Date 22-Dec-99 29-Mar-00 23-May-02 6-Nov-02 15-May-03 26-May-04 12-May-05 19-May-06 4-May-07 22-May-08
Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM

Benzene μg/L 1 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 <0.1
Toluene μg/L 60 <1.5 <1.5 <1.5 <1.5 <1.5 <1.5 <1.6 <0.5 <0.5 <0.2
Ethylbenzene μg/L 140 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.5 <0.5 <0.5 <0.1
m&p-Xylenes μg/L 90 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <3.4 <1.0 <1.0 <0.1
o-Xylene μg/L 90 <2.7 <2.7 <2.7 <2.7 <2.7 <2.7 <2.7 <0.5 <0.5 <0.1
1,4-Dichlorobenzene μg/L 5 <0.2
Dichloromethane μg/L 50 <0.5
Vinyl Chloride μg/L 1 <0.2

  
Parameter Units ODWQS OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4 OW54A-4

 
Date 19-May-09 20-May-10 11-May-11 9-May-12 10-May-13 6-May-14 12-May-15 25-May-16 18-May-17 9-May-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
Toluene μg/L 60 3.1 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW54A-4 OW54A-4 OW54A-4 OW54A-4

 
Date 8-May-20 19-May-21 4-May-22 2-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10 OW54-10
 

Date 14-May-09 17-May-10 11-May-11 9-May-12 10-May-13 6-May-14 12-May-15 25-May-16 18-May-17 9-May-18 14-May-19
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW54-10 OW54-10 OW54-10 OW54-10
 

Date 8-May-20 18-May-21 3-May-22 2-May-23
Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4

 
Date 22-May-02 10-Jun-02 6-Nov-02 15-May-03 16-Jun-03 25-May-04 12-May-05 18-May-06 5-May-07 22-May-08

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM

Benzene μg/L 1 <1.3 <0.5 <1.3 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 <0.1
Toluene μg/L 60 <1.5 <0.5 <1.5 <1.5 <1.5 <1.5 <1.6 <0.5 <0.5 <0.2
Ethylbenzene μg/L 140 <1.6 <0.5 <1.6 <1.6 <1.6 <1.6 <1.5 <0.5 <0.5 <0.1
m&p-Xylenes μg/L 90 <3.4 <1.0 <3.4 <3.4 <3.4 <3.4 <3.4 <1.0 <1.0 <0.1
o-Xylene μg/L 90 <2.7 <0.5 <2.7 <2.7 <2.7 <2.7 <2.7 <0.5 <0.5 <0.1
1,4-Dichlorobenzene μg/L 5 <0.2
Dichloromethane μg/L 50 <0.5
Vinyl Chloride μg/L 1 <0.2

  
Parameter Units ODWQS OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4 OW56-4

 
Date 16-May-09 19-May-10 10-May-11 10-May-12 13-May-13 6-May-14 13-May-15 27-May-16 19-May-17 10-May-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20

o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW56-4 OW56-4 OW56-4 OW56-4
 

Date 11-May-20 19-May-21 4-May-22 3-May-23
Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-5 OW57-4 OW57-4 OW57-4
 

Date 22-May-02 10-Jun-02 6-Nov-02 15-May-03 26-May-04 12-May-05 19-May-06 5-May-07 22-May-08 16-May-09
Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM

Benzene μg/L 1 <1.3 <0.5 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 DRY <0.1
Toluene μg/L 60 <1.5 <0.5 <1.5 <1.5 <1.5 <1.6 <0.5 <0.5 <0.2
Ethylbenzene μg/L 140 <1.6 <0.5 <1.6 <1.6 <1.6 <1.5 <0.5 <0.5 <0.1

m&p-Xylenes μg/L 90 <3.4 <1.0 <3.4 <3.4 <3.4 <3.4 <1.0 <1.0 <0.1

o-Xylene μg/L 90 <2.7 <0.5 <2.7 <2.7 <2.7 <2.7 <0.5 <0.5 <0.1
1,4-Dichlorobenzene μg/L 5 <0.2
Dichloromethane μg/L 50 <0.5
Vinyl Chloride μg/L 1 <0.2

  
Parameter Units ODWQS OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4 OW57-4

 
Date 19-May-10 10-May-11 9-May-12 13-May-13 6-May-14 12-May-15 26-May-16 19-May-17 10-May-18 14-May-19 8-May-20

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas

Benzene μg/L 1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50 <0.40
Dichloromethane μg/L 50 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW57-4 OW57-4 OW57-4

 
Date 19-May-21 3-May-22 2-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40

Dichloromethane μg/L 50 <2.0 <2.0 <2.0

Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

PARAMETER UNITS ODWQS OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15
 

Date 22-May-08 16-May-09 19-May-10 10-May-11 9-May-12 13-May-13 6-May-14 12-May-15 26-May-16 19-May-17 10-May-18
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

PARAMETER UNITS ODWQS OW57-15 OW57-15 OW57-15 OW57-15 OW57-15 OW57-15
 

Date 22-May-08 16-May-19 8-May-20 18-May-21 3-May-22 2-May-23
Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.1 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.5 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20

  
PARAMETER UNITS ODWQS OW58-4 OW58-4 OW58-4 OW58-4

 
Date 15-Jun-02 22-Jul-02 6-Aug-02 12-May-05

Laboratory Accutest Accutest Accutest Accutest

Benzene μg/L 1 <0.5 <1.3 <1.3 <1.3
Toluene μg/L 60 <0.5 <1.5 <1.5 <1.6
Ethylbenzene μg/L 140 <0.5 <1.6 <1.6 <1.5
m&p-Xylenes μg/L 90 <1.0 <3.4 <3.4 <3.4
o-Xylene μg/L 90 <0.5 <2.7 <2.7 <2.7

  
PARAMETER UNITS ODWQS OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6

 
Date 19-May-06 5-May-07 22-May-08 19-May-09 19-May-10 10-May-11 9-May-12 13-May-13 6-May-14 12-May-15

Laboratory Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.5 <0.5 <0.1 <0.1 <0.2 <0.1 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.5 <0.5 <0.2 <0.2 <0.4 <0.2 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.5 <0.5 <0.1 <0.1 <0.2 <0.1 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <1.0 <1.0 <0.1 <0.1 <0.2 <0.1 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.5 <0.5 <0.1 <0.1 <0.2 <0.1 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.4 <0.2 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 50 <0.5 <0.5 <1 <0.5 <0.50 <0.50 <0.50 <0.50

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.4 <0.2 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L. `
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

PARAMETER UNITS ODWQS OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6 OW58-6
 

Date 26-May-16 19-May-17 10-May-18 14-May-19 8-May-20 19-May-21 4-May-22 2-May-23
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

PARAMETER UNITS ODWQS OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14 OW58-14
 

Date 22-May-08 19-May-09 11-Jun-09 20-May-10 10-May-11 9-May-12 13-May-13 6-May-14 12-May-15 26-May-16
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20

          
PARAMETER UNITS ODWQS OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17 OW58-17

         
Date 27-May-14 12-May-15 27-May-16 19-May-17 10-May-18 14-May-19 8-May-20 18-May-21 3-May-22 2-May-23

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 0.13 0.11 <0.10 0.12 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6

 
Date 19-May-06 5-May-07 22-May-08 16-May-09 11-Jun-09 19-May-10 10-May-11 9-May-12 10-May-13 6-May-14

Laboratory Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.5 <0.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <1.0 <1.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10

o-Xylene μg/L 90 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20

Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6 OW59-6
 

Date 12-May-15 26-May-16 18-May-17 10-May-18 14-May-19 8-May-20 19-May-21 4-May-22 2-May-23
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4
 

Date 23-May-08 19-May-09 21-May-10 12-May-11 15-May-12 9-May-13 6-May-14 13-May-15 27-May-16 16-May-17
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW60-4 OW60-4 OW60-4 OW60-4 OW60-4 OW60-4

 
Date 8-May-18 15-May-19 7-May-20 19-May-21 5-May-22 4-May-23

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8

 
Date 23-May-08 14-May-09 21-May-10 12-May-11 15-May-12 9-May-13 6-May-14 13-May-15 27-May-16 16-May-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW60-8 OW60-8 OW60-8 OW60-8 OW60-8 OW60-8
 

Date 8-May-18 15-May-19 7-May-20 19-May-21 5-May-22 4-May-23
Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 13 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4
 

Date 22-May-02 12-Jun-02 6-Nov-02 15-May-03 25-May-04 12-May-05 19-May-06 4-May-07 22-May-08 16-May-09
Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM

Benzene μg/L 1 <1.3 <0.5 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 DRY <0.1
Toluene μg/L 60 <1.5 <0.5 <1.5 <1.5 <1.5 <1.5 <0.5 <0.5 <0.2
Ethylbenzene μg/L 140 <1.6 <0.5 <1.6 <1.6 <1.6 <1.6 <0.5 <0.5 <0.1
Vinyl Chloride μg/L 1 <0.2

  
Parameter Units ODWQS OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4

 
Date 11-Jun-09 15-Dec-09 20-May-10 11-May-11 9-May-12 9-May-13 6-May-14 12-May-15 25-May-16 17-May-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4 OW67-4

 
Date 8-May-18 13-May-19 6-May-20 20-May-21 5-May-22 1-May-23 25-May-23

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <10 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <10 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <10 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <10 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <10 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.40 <0.40 <0.40 <20 <0.40

Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <100 <2.0

Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <10 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.
5) Italics denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant ODWQS.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11
 

Date 22-May-08 19-May-09 20-May-10 11-May-11 9-May-12 9-May-13 6-May-14 12-May-15 25-May-16 17-May-17
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11 OW67-11
 

Date 14-Nov-18 8-May-18 13-May-19 6-May-20 18-May-21 3-May-22 1-May-23
Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 0.21 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 0.58 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW68-5 OW68-5 OW68-5 OW68-5 OW68-4 OW68-4 OW68-4 OW68-5 OW68-5 OW68-5

 
Date 22-May-02 12-Jun-02 5-Nov-02 15-May-03 25-May-04 25-May-04 13-May-05 18-May-06 4-May-07 22-May-08

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM

Benzene μg/L 1 <1.3 <0.5 <1.3 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 <0.1
Toluene μg/L 60 <1.5 <0.5 <1.5 <1.5 <1.5 <1.5 <1.6 <0.5 <0.5 <0.2
Ethylbenzene μg/L 140 <1.6 <0.5 <1.6 <1.6 <1.6 <1.6 <1.5 <0.5 <0.5 <0.1
m&p-Xylenes μg/L 90 <3.4 <1.0 <3.4 <3.4 <3.4 <3.4 <3.4 <1.0 <1.0 <0.1
o-Xylene μg/L 90 <2.7 <0.5 <2.7 <2.7 <2.7 <2.7 <2.7 <0.5 <0.5 <0.1
1,4-Dichlorobenzene μg/L 5 <0.2
Dichloromethane μg/L 50 <0.5
Vinyl Chloride μg/L 1 <0.2

  
Parameter Units ODWQS OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5 OW68-5

 
Date 16-May-09 20-May-10 11-May-11 15-May-12 13-May-13 6-May-14 13-May-15 25-May-16 16-May-17 8-May-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20

o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50

Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW68-5 OW68-5 OW68-5 OW68-5
 

Date 7-May-20 20-May-21 4-May-22 2-May-23
Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20

m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-6 OW69-5 OW69-5 OW69-5

 
Date 22-May-02 12-Jun-02 5-Nov-02 15-May-03 26-May-04 13-May-05 19-May-06 5-May-07 22-May-08 16-May-09

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM MAXXAM
Benzene μg/L 1 <1.3 <0.5 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 <0.1 <0.1
Toluene μg/L 60 <1.5 <0.5 <1.5 <1.5 <1.5 <1.6 <0.5 <0.5 <0.2 <0.2
Ethylbenzene μg/L 140 <1.6 <0.5 <1.6 <1.6 <1.6 <1.5 <0.5 <0.5 <0.1 <0.1
m&p-Xylenes μg/L 90 <3.4 <1.0 <3.4 <3.4 <3.4 <3.4 <1.0 <1.0 <0.1 <0.1
o-Xylene μg/L 90 <2.7 <0.5 <2.7 <2.7 <2.7 <2.7 <0.5 <0.5 <0.1 <0.1
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2
Dichloromethane μg/L 50 <0.5 <0.5
Vinyl Chloride μg/L 1 <0.2 <0.2

  
Parameter Units ODWQS OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5 OW69-5

 
Date 11-Jun-09 19-May-10 10-May-11 10-May-12 13-May-13 6-May-14 12-May-15 27-May-16 19-May-17 10-May-18 14-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW69-5 OW69-5 OW69-5 OW69-5

 
Date 11-May-20 20-May-21 5-May-22 2-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40

Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0

Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-5 OW70-6 OW70-5 OWB70-5 OW70B-5
 

Date 22-May-02 12-Jun-02 5-Nov-02 14-May-03 26-May-04 13-May-05 19-May-06 4-May-07 17-Jul-08 14-May-09
Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest MAXXAM

Benzene μg/L 1 <1.3 <0.5 <1.3 <1.3 <1.3 <1.3 <0.5 <0.5 DRY <0.1
Toluene μg/L 60 <1.5 <0.5 <1.5 <1.5 <1.5 <1.6 <0.5 <0.5 <0.2
Ethylbenzene μg/L 140 <1.6 <0.5 <1.6 <1.6 <1.6 <1.5 <0.5 <0.5 <0.1

m&p-Xylenes μg/L 90 <3.4 <1.0 <3.4 <3.4 <3.4 <3.4 <1.0 <1.0 <0.1

o-Xylene μg/L 90 <0.1
1,4-Dichlorobenzene μg/L 5 <0.2
Dichloromethane μg/L 50 <0.5
Vinyl Chloride μg/L 1 <2.7 <0.5 <2.7 <2.7 <2.7 <2.7 <0.5 <0.5 <0.2

  
Parameter Units ODWQS OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5 OW70B-5

 
Date 20-May-10 11-May-11 9-May-12 9-May-13 6-May-14 12-May-15 25-May-16 17-May-17 8-May-18 13-May-19 6-May-20

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas
Benzene μg/L 1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50 <0.40
Dichloromethane μg/L 50 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW70B-5 OW70B-5 OW70B-5 OW70B-5

 
Date 18-May-21 5-May-22 1-Nov-22 1-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW71-5 OW71-5 OW71-5 OW71-5 OW71-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5

 
Date 21-Jun-04 5-May-07 22-May-08 19-May-09 17-May-10 11-May-11 9-May-12 9-May-13 6-May-14 12-May-15

Laboratory Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <1.3 <0.5 <0.1 <0.1 <0.3 <0.1 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <1.5 <0.5 <0.2 <0.2 <0.5 <0.2 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <1.6 <0.5 <0.1 <0.1 <0.3 <0.1 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <3.4 <1.0 <0.1 <0.1 <0.3 <0.1 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 90 <2.7 <0.5 <0.1 <0.1 <0.3 <0.1 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.5 <0.2 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 50 <0.5 <5 <1 <0.5 <0.50 <0.50 <0.50 <0.50

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.5 <0.2 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5 OW71A-5
 

Date 25-May-16 17-May-17 9-May-18 13-May-19 6-May-20 19-May-21 5-May-22 1-May-23
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.10 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.10 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <2.5 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <0.50 <10 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6
 

Date 19-May-06 5-May-07 22-May-08 16-May-09 20-May-10 10-May-11 9-May-12 10-May-13 6-May-14 12-May-15
Laboratory Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.5 <0.5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <1.0 <1.0 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 1.2
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6 OW72-6

 
Date 26-May-16 18-May-17 9-May-18 14-May-19 8-May-20 21-May-21 5-May-22 2-May-23

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

m&p-Xylenes μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10

 
Date 22-May-08 19-May-09 19-May-10 10-May-11 9-May-12 10-May-13 6-May-14 12-May-15 26-May-16 18-May-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 1.1 <0.50 <0.50

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW72-10 OW72-10 OW72-10 OW72-10 OW72-10 OW72-10
 

Date 9-May-18 14-May-19 8-May-20 18-May-21 3-May-22 2-May-23
Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6
 

Date 19-May-06 5-May-07 22-May-08 16-May-09 11-Jun-09 19-May-10 10-May-11 9-May-12 10-May-13 6-May-14
Laboratory Accutest Accutest MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.5 <1.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <1.0 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.5 <0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6 OW73-6

 
Date 12-May-15 26-May-16 18-May-17 10-May-18 14-May-19 8-May-20 21-May-21 5-May-22 2-May-23

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 1.4 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9

 
Date 22-May-08 19-May-09 19-May-10 10-May-11 9-May-12 10-May-13 6-May-14 12-May-15 26-May-16 18-May-17

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 1.1 <0.50 <0.50

Vinyl Chloride μg/L 1 0.2 0.3 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW73-9 OW73-9 OW73-9 OW73-9 OW73-9 OW73-9
 

Date 10-May-18 14-May-19 8-May-20 18-May-21 3-May-22 2-May-23
Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW74-6 OW74-6
 

Date 19-May-06 5-May-07
Laboratory Accutest Accutest

Benzene μg/L 1 <0.5 <0.5
Toluene μg/L 60 <0.5 <1.0
Ethylbenzene μg/L 140 <0.5 <0.5
m&p-Xylenes μg/L 90 <1.0 <0.5
o-Xylene μg/L 90 <0.5 <0.5

  
Parameter Units ODWQS OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5 OW79-5

 
Date 15-May-09 17-May-10 12-May-11 16-May-12 8-May-13 5-May-14 13-May-15 27-May-16 17-May-17 8-May-18 15-May-19

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20

m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 1.5 <0.50 <0.50 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW79-5 OW79-5 OW79-5 OW79-5

 
Date 6-May-20 21-May-21 5-May-22 4-May-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40

Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0

Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7
 

Date 14-May-09 17-May-10 22-Jun-10 23-Dec-10 12-May-11 28-Jun-11 16-May-12 8-May-13 5-May-14 13-May-15
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 1.1
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7 OW79-7
 

Date 27-May-16 17-May-17 8-May-18 15-May-19 6-May-20 21-May-21 5-May-22 4-May-23
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Vertias Bureau Vertias Bureau Vertias Bureau Vertias

Benzene μg/L 1 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

m&p-Xylenes μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26 OW79-26

 
Date 20-May-09 18-May-10 12-May-11 16-May-12 5-May-14 13-May-15 27-May-16 27-May-16 8-May-18 6-May-20 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.40 <0.40
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3

Date 19-May-09 11-Jun-09 16-Dec-09 17-May-10 29-Jun-10 11-May-11 16-May-12 9-May-13 5-May-14 14-May-15
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3 OW80-3

Date 27-May-16 16-May-17 8-May-18 15-May-19 6-May-20 21-May-21 5-May-22 4-May-23
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6

Date 19-May-09 11-Jun-09 16-Dec-09 18-May-10 29-Jun-10 11-May-11 16-May-12 9-May-13 5-May-14 14-May-15
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6 OW80-6

Date 27-May-16 16-May-17 8-May-18 15-May-19 6-May-20 20-May-21 5-May-22 4-May-23
Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <0.50 <0.50 <2.0 <2.0 <2.0 6.3 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27 OW80-27

 
Date 14-May-09 18-May-10 11-May-11 16-May-12 5-May-14 14-May-15 27-May-16 8-May-18 6-May-20 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas
Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.50 <0.40 <0.40

Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0

Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW81-5 OW81-5 OW81-5 OW81-5

Date 11-May-20 20-May-21 5-May-22 4-May-23
Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20

m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20

  

Parameter Units ODWQS OW81-7 OW81-7 OW81-7 OW81-7 OW81-7 OW81-7 OW81-7 OW81-7 OW81-7

Date 11-May-20 22-Jul-20 3-Nov-20 20-May-21 9-Jun-21 2-Nov-21 5-May-22 2-Jun-22 4-May-23
Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0 9 <2.0 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

  
Parameter Units ODWQS OW81-27 OW81-27 OW81-27

 
Date 11-May-20 20-May-21 5-May-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40 <0.40 <0.40
Dichloromethane μg/L 50 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.20 <0.20 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW82-5
 

Date 3-May-23
Laboratory Bureau Veritas

Benzene μg/L 1 <0.20
Toluene μg/L 60 <0.20
Ethylbenzene μg/L 140 <0.20
m&p-Xylenes μg/L 90 <0.20
o-Xylene μg/L 90 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40
Dichloromethane μg/L 50 <2.0
Vinyl Chloride μg/L 1 <0.20

  

Parameter Units ODWQS OW82-14
 

Date 3-May-23
Laboratory Bureau Veritas

Benzene μg/L 1 <0.20
Toluene μg/L 60 <0.20
Ethylbenzene μg/L 140 <0.20
m&p-Xylenes μg/L 90 <0.20
o-Xylene μg/L 90 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40
Dichloromethane μg/L 50 <2.0
Vinyl Chloride μg/L 1 <0.20

  
Parameter Units ODWQS OW83-5

 
Date 3-May-23

Laboratory Bureau Veritas

Benzene μg/L 1 <0.20
Toluene μg/L 60 <0.20
Ethylbenzene μg/L 140 <0.20
m&p-Xylenes μg/L 90 <0.20
o-Xylene μg/L 90 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40
Dichloromethane μg/L 50 <2.0
Vinyl Chloride μg/L 1 <0.20

  
Parameter Units ODWQS OW83-9

 
Date 3-May-23

Laboratory Bureau Veritas
Benzene μg/L 1 <0.20
Toluene μg/L 60 <0.20
Ethylbenzene μg/L 140 <0.20
m&p-Xylenes μg/L 90 <0.20

o-Xylene μg/L 90 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40
Dichloromethane μg/L 50 <2.0
Vinyl Chloride μg/L 1 <0.20

NOTES: 1) Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.



Table H-5

Groundwater - Organic Analytical Results

Twin Creeks Environmental Centre
  

Parameter Units ODWQS OW84-6
 

Date 3-May-23
Laboratory Bureau Veritas

Benzene μg/L 1 <0.20
Toluene μg/L 60 <0.20
Ethylbenzene μg/L 140 <0.20
m&p-Xylenes μg/L 90 <0.20
o-Xylene μg/L 90 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40
Dichloromethane μg/L 50 <2.0
Vinyl Chloride μg/L 1 <0.20

  

Parameter Units ODWQS OW84-11
 

Date 3-May-23
Laboratory Bureau Veritas

Benzene μg/L 1 <0.20
Toluene μg/L 60 <0.20
Ethylbenzene μg/L 140 <0.20
m&p-Xylenes μg/L 90 <0.20
o-Xylene μg/L 90 <0.20
1,4-Dichlorobenzene μg/L 5 <0.40
Dichloromethane μg/L 50 <2.0
Vinyl Chloride μg/L 1 <0.20

  
Parameter Units ODWQS Cemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery Well

 
Date 23-May-08 18-May-10 11-May-11 16-May-12 5-May-14 14-May-15 27-May-16 8-May-18 15-May-19 6-May-20 6-May-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20
Toluene μg/L 60 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Ethylbenzene μg/L 140 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20
m&p-Xylenes μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20
o-Xylene μg/L 90 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene μg/L 5 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.50 <0.50 <0.40 <0.40
Dichloromethane μg/L 50 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0
Vinyl Chloride μg/L 1 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTES: 1)  Blank denotes data not available.
2) ODWQS denotes O. Reg. 169/03: Ontario Drinking Water Quality Standards (as amended).
3) All units are in μg/L.
4) μg/L denotes micrograms per litre.
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BUREAU VERITAS JOB #: C3C4973
Received: 2023/05/03, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/10
Report #: R7622829

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/05/06 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/05/04 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 1 N/A 2023/05/05

Conductivity 1 N/A 2023/05/06 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/05/10 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/05 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/05/08 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 1 N/A 2023/05/04 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/05/04 2023/05/06 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 1 N/A 2023/05/05 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/05/04 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/05/06 2023/05/08 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 1 N/A 2023/05/05 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/05/05 2023/05/09 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 1 N/A 2023/05/05

Volatile Organic Compounds in Water 1 N/A 2023/05/05 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C3C4973
Received: 2023/05/03, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/10
Report #: R7622829

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3C4973
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSD381

Sampling Date 2023/05/01

COC Number TCEC-GWCM-MAY

UNITS OW67-11 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1640 N/A ONSITE

Field Temperature Celsius 11.5 N/A ONSITE

Field Turbidity NTU 86.5 N/A ONSITE

Field Measured pH pH 7.07 ONSITE

Inorganics

Total Ammonia-N mg/L 0.36 0.15 8651620

Conductivity umho/cm 1400 1.0 8645563

Total Dissolved Solids mg/L 915 10 8650196

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8649424

Dissolved Organic Carbon mg/L 3.0 0.4 8651528

pH pH 7.95 8645564

Dissolved Sulphate (SO4) mg/L 390 2.0 8645699

Alkalinity (Total as CaCO3) mg/L 380 1.0 8645556

Dissolved Chloride (Cl-) mg/L 29 1.0 8645688

Nitrate (N) mg/L 0.43 0.10 8645480

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C4973
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VSD381

Sampling Date 2023/05/01

COC Number TCEC-GWCM-MAY

UNITS OW67-11 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.018 0.005 8645495

Dissolved Boron (B) mg/L 0.43 0.02 8645495

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 8645495

Dissolved Calcium (Ca) mg/L 140 0.2 8645495

Dissolved Iron (Fe) mg/L <0.1 0.1 8645495

Dissolved Lead (Pb) mg/L <0.0005 0.0005 8645495

Dissolved Magnesium (Mg) mg/L 97 0.05 8645495

Dissolved Potassium (K) mg/L 4.4 0.2 8645495

Dissolved Sodium (Na) mg/L 48 0.1 8645495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C4973
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VSD381

Sampling Date 2023/05/01

COC Number TCEC-GWCM-MAY

UNITS OW67-11 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8643122

1,4-Dichlorobenzene ug/L <0.40 0.40 8643122

Ethylbenzene ug/L <0.20 0.20 8643122

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8643122

Toluene ug/L <0.20 0.20 8643122

Vinyl Chloride ug/L <0.20 0.20 8643122

p+m-Xylene ug/L <0.20 0.20 8643122

o-Xylene ug/L <0.20 0.20 8643122

Total Xylenes ug/L <0.20 0.20 8643122

Surrogate Recovery (%)

4-Bromofluorobenzene % 100 8643122

D4-1,2-Dichloroethane % 104 8643122

D8-Toluene % 96 8643122

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C4973
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C4973
Report Date: 2023/05/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8643122 4-Bromofluorobenzene 2023/05/05 101 70 - 130 101 70 - 130 102 %

8643122 D4-1,2-Dichloroethane 2023/05/05 106 70 - 130 103 70 - 130 99 %

8643122 D8-Toluene 2023/05/05 96 70 - 130 99 70 - 130 97 %

8643122 1,4-Dichlorobenzene 2023/05/05 103 70 - 130 112 70 - 130 <0.40 ug/L      NC (1) 30

8643122 Benzene 2023/05/05 85 70 - 130 89 70 - 130 <0.20 ug/L      NC (1) 30

8643122 Ethylbenzene 2023/05/05 84 70 - 130 90 70 - 130 <0.20 ug/L      NC (1) 30

8643122 Methylene Chloride(Dichloromethane) 2023/05/05 97 70 - 130 100 70 - 130 <2.0 ug/L      NC (1) 30

8643122 o-Xylene 2023/05/05 84 70 - 130 90 70 - 130 <0.20 ug/L      NC (1) 30

8643122 p+m-Xylene 2023/05/05 87 70 - 130 93 70 - 130 <0.20 ug/L      NC (1) 30

8643122 Toluene 2023/05/05 81 70 - 130 86 70 - 130 <0.20 ug/L      NC (1) 30

8643122 Total Xylenes 2023/05/05 <0.20 ug/L      NC (1) 30

8643122 Vinyl Chloride 2023/05/05 86 70 - 130 93 70 - 130 <0.20 ug/L      NC (1) 30

8645480 Nitrate (N) 2023/05/04 100 80 - 120 104 80 - 120 <0.10 mg/L      0.041 (1) 20

8645495 Dissolved Barium (Ba) 2023/05/05 101 80 - 120 102 80 - 120 <0.005 mg/L      0.38 (1) 20

8645495 Dissolved Boron (B) 2023/05/05 89 80 - 120 88 80 - 120 <0.02 mg/L      6.0 (1) 20

8645495 Dissolved Cadmium (Cd) 2023/05/05 103 80 - 120 101 80 - 120 <0.0001 mg/L

8645495 Dissolved Calcium (Ca) 2023/05/05 NC 80 - 120 104 80 - 120 <0.2 mg/L      2.2 (1) 20

8645495 Dissolved Iron (Fe) 2023/05/05 100 80 - 120 104 80 - 120 <0.1 mg/L      NC (1) 20

8645495 Dissolved Lead (Pb) 2023/05/05 99 80 - 120 99 80 - 120 <0.0005 mg/L      NC (1) 20

8645495 Dissolved Magnesium (Mg) 2023/05/05 98 80 - 120 100 80 - 120 <0.05 mg/L      0.47 (1) 20

8645495 Dissolved Potassium (K) 2023/05/05 105 80 - 120 104 80 - 120 <0.2 mg/L      1.2 (1) 20

8645495 Dissolved Sodium (Na) 2023/05/05 NC 80 - 120 100 80 - 120 <0.1 mg/L      0.69 (1) 20

8645556 Alkalinity (Total as CaCO3) 2023/05/06 98 85 - 115 <1.0 mg/L      0.78 (1) 20

8645563 Conductivity 2023/05/06 102 85 - 115 <1.0
umho/c

m
     0.42 (1) 25

8645564 pH 2023/05/06 101 98 - 103      0.19 (1) N/A

8645688 Dissolved Chloride (Cl-) 2023/05/04 NC 80 - 120 103 80 - 120 <1.0 mg/L      2.2 (1) 20

8645699 Dissolved Sulphate (SO4) 2023/05/04 96 75 - 125 103 80 - 120 <1.0 mg/L      4.9 (1) 20

8649424 Total Kjeldahl Nitrogen (TKN) 2023/05/09 116 80 - 120 97 80 - 120 <0.7 mg/L      NC (1) 20 97 80 - 120

8650196 Total Dissolved Solids 2023/05/08 <10 mg/L      1.4 (1) 20 97 90 - 110
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C4973
Report Date: 2023/05/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8651528 Dissolved Organic Carbon 2023/05/09 95 80 - 120 98 80 - 120 <0.4 mg/L      1.0 (1) 20

8651620 Total Ammonia-N 2023/05/08 103 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID
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Bureau Veritas Job #: C3C4973
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C5004
Received: 2023/05/03, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/10
Report #: R7622825

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/05/06 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/05/08 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 1 N/A 2023/05/08

Conductivity 1 N/A 2023/05/06 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/05/10 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/05 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/05/08 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 1 N/A 2023/05/04 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/05/04 2023/05/06 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 1 N/A 2023/05/08 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/05/08 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/05/06 2023/05/08 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 1 N/A 2023/05/08 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/05/05 2023/05/10 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 1 N/A 2023/05/08

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
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BUREAU VERITAS JOB #: C3C5004
Received: 2023/05/03, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/10
Report #: R7622825

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3C5004
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSD562

Sampling Date 2023/05/01

COC Number TCEC-GWCM-MAY

UNITS OW49-29 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 2650 N/A ONSITE

Field Temperature Celsius 10.8 N/A ONSITE

Field Turbidity NTU 12.1 N/A ONSITE

Field Measured pH pH 6.40 ONSITE

Inorganics

Total Ammonia-N mg/L 0.77 0.15 8651620

Conductivity umho/cm 2100 1.0 8645563

Total Dissolved Solids mg/L 1430 10 8650196

Total Kjeldahl Nitrogen (TKN) mg/L 1.0 0.7 8649424

Dissolved Organic Carbon mg/L 1.1 0.4 8651528

pH pH 7.98 8645564

Dissolved Sulphate (SO4) mg/L 960 10 8646267

Alkalinity (Total as CaCO3) mg/L 110 1.0 8645556

Dissolved Chloride (Cl-) mg/L 26 1.0 8646263

Nitrate (N) mg/L <0.10 0.10 8645480

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C5004
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VSD562

Sampling Date 2023/05/01

COC Number TCEC-GWCM-MAY

UNITS OW49-29 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.010 0.005 8645495

Dissolved Boron (B) mg/L 1.5 0.02 8645495

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 8645495

Dissolved Calcium (Ca) mg/L 140 0.4 8645495

Dissolved Iron (Fe) mg/L 0.4 0.1 8645495

Dissolved Lead (Pb) mg/L <0.0005 0.0005 8645495

Dissolved Magnesium (Mg) mg/L 75 0.05 8645495

Dissolved Potassium (K) mg/L 6.3 0.2 8645495

Dissolved Sodium (Na) mg/L 250 0.1 8645495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C5004
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C5004
Report Date: 2023/05/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8645480 Nitrate (N) 2023/05/04 100 80 - 120 104 80 - 120 <0.10 mg/L      0.041 (1) 20

8645495 Dissolved Barium (Ba) 2023/05/05 101 80 - 120 102 80 - 120 <0.005 mg/L      0.38 (1) 20

8645495 Dissolved Boron (B) 2023/05/05 89 80 - 120 88 80 - 120 <0.02 mg/L      6.0 (1) 20

8645495 Dissolved Cadmium (Cd) 2023/05/05 103 80 - 120 101 80 - 120 <0.0001 mg/L

8645495 Dissolved Calcium (Ca) 2023/05/05 NC 80 - 120 104 80 - 120 <0.2 mg/L      2.2 (1) 20

8645495 Dissolved Iron (Fe) 2023/05/05 100 80 - 120 104 80 - 120 <0.1 mg/L      NC (1) 20

8645495 Dissolved Lead (Pb) 2023/05/05 99 80 - 120 99 80 - 120 <0.0005 mg/L      NC (1) 20

8645495 Dissolved Magnesium (Mg) 2023/05/05 98 80 - 120 100 80 - 120 <0.05 mg/L      0.47 (1) 20

8645495 Dissolved Potassium (K) 2023/05/05 105 80 - 120 104 80 - 120 <0.2 mg/L      1.2 (1) 20

8645495 Dissolved Sodium (Na) 2023/05/05 NC 80 - 120 100 80 - 120 <0.1 mg/L      0.69 (1) 20

8645556 Alkalinity (Total as CaCO3) 2023/05/06 98 85 - 115 <1.0 mg/L      0.78 (1) 20

8645563 Conductivity 2023/05/06 102 85 - 115 <1.0
umho/c

m
     0.42 (1) 25

8645564 pH 2023/05/06 101 98 - 103      0.19 (1) N/A

8646263 Dissolved Chloride (Cl-) 2023/05/08 200 (2) 80 - 120 92 80 - 120 <1.0 mg/L      1.5 (1) 20

8646267 Dissolved Sulphate (SO4) 2023/05/08 NC 75 - 125 95 80 - 120 <1.0 mg/L      5.6 (1) 20

8649424 Total Kjeldahl Nitrogen (TKN) 2023/05/09 116 80 - 120 97 80 - 120 <0.7 mg/L      NC (1) 20 97 80 - 120

8650196 Total Dissolved Solids 2023/05/08 <10 mg/L      1.4 (1) 20 97 90 - 110

8651528 Dissolved Organic Carbon 2023/05/09 95 80 - 120 98 80 - 120 <0.4 mg/L      1.0 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C5004
Report Date: 2023/05/10

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8651620 Total Ammonia-N 2023/05/08 103 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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Bureau Veritas Job #: C3C5004
Report Date: 2023/05/10

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C5037
Received: 2023/05/03, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/24
Report #: R7641235

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Water
# Samples Received: 3

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 2 N/A 2023/05/11 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2023/05/18 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/05/11 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 2 N/A 2023/05/16 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 3 N/A 2023/05/08

Conductivity 2 N/A 2023/05/11 CAM SOP-00414 SM 23 2510 m

Conductivity 1 N/A 2023/05/18 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 3 N/A 2023/05/09 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/12 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 1 N/A 2023/05/23 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 1 N/A 2023/05/05 CAM SOP-00447 EPA 6020B m

Ammonia-N 3 N/A 2023/05/08 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 3 N/A 2023/05/05 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/05/18 2023/05/18 CAM SOP-00413 SM 4500H+ B m

pH 2 2023/05/04 2023/05/07 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 3 N/A 2023/05/08 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/05/11 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 2 N/A 2023/05/16 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/05/10 2023/05/11 CAM SOP-00428 SM 23 2540C m

Total Dissolved Solids 2 2023/05/06 2023/05/08 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 3 N/A 2023/05/08 Field Thermometer

Total Kjeldahl Nitrogen in Water 3 2023/05/05 2023/05/09 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 3 N/A 2023/05/08

Volatile Organic Compounds in Water 2 N/A 2023/05/05 CAM SOP-00228 EPA 8260D

Volatile Organic Compounds in Water 1 N/A 2023/05/09 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
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BUREAU VERITAS JOB #: C3C5037
Received: 2023/05/03, 09:40

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/24
Report #: R7641235

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSD717 VSD718 VSD719

Sampling Date 2023/05/01 2023/05/01 2023/05/01

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW67-4 RDL QC Batch OW71A-5 RDL QC Batch OW70B-5 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 890 N/A ONSITE 1520 N/A ONSITE 2470 N/A ONSITE

Field Temperature Celsius 10.7 N/A ONSITE 10.2 N/A ONSITE 10.1 N/A ONSITE

Field Turbidity NTU 79.99 N/A ONSITE 29.7 N/A ONSITE 16.7 N/A ONSITE

Field Measured pH pH 7.49 ONSITE 7.40 ONSITE 7.10 ONSITE

Inorganics

Total Ammonia-N mg/L 0.48 0.15 8651620 <0.15 0.15 8651620 <0.15 0.15 8651620

Conductivity umho/cm 590 1.0 8671992 1400 1.0 8657547 2100 1.0 8657547

Total Dissolved Solids mg/L 595 10 8655843 845 10 8650196 1360 10 8650196

Total Kjeldahl Nitrogen (TKN) mg/L  <1 (1) 1 8649424 <0.7 0.7 8649424 <0.7 0.7 8649424

Dissolved Organic Carbon mg/L 16 0.4 8651528 3.5 0.4 8651528 2.8 0.4 8651528

pH pH 7.91 8671979 8.11 8646040 8.19 8646040

Dissolved Sulphate (SO4) mg/L 78 1.0 8665926 340 1.0 8665926 630 3.0 8657563

Alkalinity (Total as CaCO3) mg/L 230 1.0 8671971 420 1.0 8657558 620 1.0 8657558

Dissolved Chloride (Cl-) mg/L 13 1.0 8665919 30 1.0 8665919 6.0 1.0 8657560

Nitrate (N) mg/L <5.0 5.0 8646058 <0.10 0.10 8646058 <0.10 0.10 8646058

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

(1) TKN : Due to the sample matrix, sample required dilution. Detection limit was adjusted accordingly.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VSD717 VSD718 VSD719

Sampling Date 2023/05/01 2023/05/01 2023/05/01

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW67-4 QC Batch OW71A-5 QC Batch OW70B-5 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.029 8678682 0.077 8645495 0.010 0.005 8658403

Dissolved Boron (B) mg/L 0.05 8678682 0.11 8645495 0.39 0.02 8658403

Dissolved Cadmium (Cd) mg/L <0.0001 8678682 <0.0001 8645495 <0.0001 0.0001 8658403

Dissolved Calcium (Ca) mg/L 25 8678682 140 8645495 110 0.2 8658403

Dissolved Iron (Fe) mg/L 0.2 8678682 0.7 8645495 <0.1 0.1 8658403

Dissolved Lead (Pb) mg/L 0.0019 8678682 <0.0005 8645495 <0.0005 0.0005 8658403

Dissolved Magnesium (Mg) mg/L 5.9 8678682 100 8645495 190 0.05 8658403

Dissolved Potassium (K) mg/L 2.6 8678682 2.6 8645495 4.1 0.2 8658403

Dissolved Sodium (Na) mg/L 51 8678682 42 8645495 82 0.1 8658403

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VSD717 VSD718 VSD719

Sampling Date 2023/05/01 2023/05/01 2023/05/01

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW67-4 RDL OW71A-5 QC Batch OW70B-5 RDL QC Batch

Volatile Organics

Benzene ug/L <10 10 <0.20 8645615 <0.20 0.20 8651087

1,4-Dichlorobenzene ug/L <20 20 <0.40 8645615 <0.40 0.40 8651087

Ethylbenzene ug/L <10 10 <0.20 8645615 <0.20 0.20 8651087

Methylene Chloride(Dichloromethane) ug/L <100 100 <2.0 8645615 <2.0 2.0 8651087

Toluene ug/L <10 10 <0.20 8645615 <0.20 0.20 8651087

Vinyl Chloride ug/L <10 10 <0.20 8645615 <0.20 0.20 8651087

p+m-Xylene ug/L <10 10 <0.20 8645615 <0.20 0.20 8651087

o-Xylene ug/L <10 10 <0.20 8645615 <0.20 0.20 8651087

Total Xylenes ug/L <10 10 <0.20 8645615 <0.20 0.20 8651087

Surrogate Recovery (%)

4-Bromofluorobenzene % 98 97 8645615 99 8651087

D4-1,2-Dichloroethane % 112 119 8645615 117 8651087

D8-Toluene % 87 86 8645615 86 8651087

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Sample  VSD717 [OW67-4]  : Nitrite/Nitrate:  Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.
TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Sample  VSD717 [OW67-4]  : VOC Analysis: Due to  sample matrix, sample required dilution. Detection limits were adjusted accordingly

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C5037
Report Date: 2023/05/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8645615 4-Bromofluorobenzene 2023/05/05 101 (2) 70 - 130 102 70 - 130 102 %

8645615 D4-1,2-Dichloroethane 2023/05/05 108 (2) 70 - 130 102 70 - 130 113 %

8645615 D8-Toluene 2023/05/05 106 (2) 70 - 130 107 70 - 130 88 %

8651087 4-Bromofluorobenzene 2023/05/09 101 (6) 70 - 130 103 70 - 130 107 %

8651087 D4-1,2-Dichloroethane 2023/05/09 105 (6) 70 - 130 104 70 - 130 115 %

8651087 D8-Toluene 2023/05/09 106 (6) 70 - 130 106 70 - 130 84 %

8645495 Dissolved Barium (Ba) 2023/05/05 101 80 - 120 102 80 - 120 <0.005 mg/L      0.38 (1) 20

8645495 Dissolved Boron (B) 2023/05/05 89 80 - 120 88 80 - 120 <0.02 mg/L      6.0 (1) 20

8645495 Dissolved Cadmium (Cd) 2023/05/05 103 80 - 120 101 80 - 120 <0.0001 mg/L

8645495 Dissolved Calcium (Ca) 2023/05/05 NC 80 - 120 104 80 - 120 <0.2 mg/L      2.2 (1) 20

8645495 Dissolved Iron (Fe) 2023/05/05 100 80 - 120 104 80 - 120 <0.1 mg/L      NC (1) 20

8645495 Dissolved Lead (Pb) 2023/05/05 99 80 - 120 99 80 - 120 <0.0005 mg/L      NC (1) 20

8645495 Dissolved Magnesium (Mg) 2023/05/05 98 80 - 120 100 80 - 120 <0.05 mg/L      0.47 (1) 20

8645495 Dissolved Potassium (K) 2023/05/05 105 80 - 120 104 80 - 120 <0.2 mg/L      1.2 (1) 20

8645495 Dissolved Sodium (Na) 2023/05/05 NC 80 - 120 100 80 - 120 <0.1 mg/L      0.69 (1) 20

8645615 1,4-Dichlorobenzene 2023/05/05 109 (2) 70 - 130 111 70 - 130 <0.40 ug/L      NC (3) 30

8645615 Benzene 2023/05/05 90 (2) 70 - 130 93 70 - 130 <0.20 ug/L      NC (3) 30

8645615 Ethylbenzene 2023/05/05 87 (2) 70 - 130 95 70 - 130 <0.20 ug/L      NC (3) 30

8645615 Methylene Chloride(Dichloromethane) 2023/05/05 100 (2) 70 - 130 98 70 - 130 <2.0 ug/L      NC (3) 30

8645615 o-Xylene 2023/05/05 86 (2) 70 - 130 98 70 - 130 <0.20 ug/L      NC (3) 30

8645615 p+m-Xylene 2023/05/05 92 (2) 70 - 130 101 70 - 130 <0.20 ug/L      NC (3) 30

8645615 Toluene 2023/05/05 94 (2) 70 - 130 98 70 - 130 <0.20 ug/L      NC (3) 30

8645615 Total Xylenes 2023/05/05 <0.20 ug/L      NC (3) 30

8645615 Vinyl Chloride 2023/05/05 94 (2) 70 - 130 97 70 - 130 <0.20 ug/L      NC (3) 30

8646040 pH 2023/05/07 101 98 - 103      0.52 (1) N/A

8646058 Nitrate (N) 2023/05/05 99 80 - 120 94 80 - 120 <0.10 mg/L      0.041 (1) 20

8649424 Total Kjeldahl Nitrogen (TKN) 2023/05/09 116 (4) 80 - 120 97 80 - 120 <0.7 mg/L      NC (5) 20 97 80 - 120

8650196 Total Dissolved Solids 2023/05/08 <10 mg/L      1.4 (1) 20 97 90 - 110

8651087 1,4-Dichlorobenzene 2023/05/09 104 (6) 70 - 130 95 70 - 130 <0.40 ug/L      NC (7) 30

8651087 Benzene 2023/05/09 91 (6) 70 - 130 84 70 - 130 <0.20 ug/L      NC (7) 30
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8651087 Ethylbenzene 2023/05/09 88 (6) 70 - 130 82 70 - 130 <0.20 ug/L      NC (7) 30

8651087 Methylene Chloride(Dichloromethane) 2023/05/09 98 (6) 70 - 130 90 70 - 130 <2.0 ug/L      NC (7) 30

8651087 o-Xylene 2023/05/09 86 (6) 70 - 130 85 70 - 130 <0.20 ug/L      NC (7) 30

8651087 p+m-Xylene 2023/05/09 93 (6) 70 - 130 87 70 - 130 <0.20 ug/L      NC (7) 30

8651087 Toluene 2023/05/09 94 (6) 70 - 130 86 70 - 130 <0.20 ug/L      NC (7) 30

8651087 Total Xylenes 2023/05/09 <0.20 ug/L      NC (7) 30

8651087 Vinyl Chloride 2023/05/09 100 (6) 70 - 130 91 70 - 130 <0.20 ug/L      NC (7) 30

8651528 Dissolved Organic Carbon 2023/05/09 95 80 - 120 98 80 - 120 <0.4 mg/L      1.0 (1) 20

8651620 Total Ammonia-N 2023/05/08 103 (8) 75 - 125 100 80 - 120 <0.15 mg/L      NC (9) 20

8655843 Total Dissolved Solids 2023/05/11 <10 mg/L      3.5 (1) 20 95 90 - 110

8657547 Conductivity 2023/05/11 101 85 - 115 <1.0
umho/c

m
     0.073 (10) 25

8657558 Alkalinity (Total as CaCO3) 2023/05/11 98 85 - 115 <1.0 mg/L      0.64 (10) 20

8657560 Dissolved Chloride (Cl-) 2023/05/11 94 (11) 80 - 120 91 80 - 120 <1.0 mg/L      1.4 (12) 20

8657563 Dissolved Sulphate (SO4) 2023/05/11 NC (11) 75 - 125 89 80 - 120 <1.0 mg/L      0.62 (12) 20

8658403 Dissolved Barium (Ba) 2023/05/11 101 (13) 80 - 120 99 80 - 120 <0.005 mg/L      8.5 (14) 20

8658403 Dissolved Boron (B) 2023/05/11 107 (13) 80 - 120 97 80 - 120 <0.02 mg/L      9.4 (14) 20

8658403 Dissolved Cadmium (Cd) 2023/05/11 103 (13) 80 - 120 101 80 - 120 <0.0001 mg/L      NC (14) 20

8658403 Dissolved Calcium (Ca) 2023/05/11 NC (13) 80 - 120 102 80 - 120 <0.2 mg/L      9.3 (14) 20

8658403 Dissolved Iron (Fe) 2023/05/11 104 (13) 80 - 120 100 80 - 120 <0.1 mg/L      NC (14) 20

8658403 Dissolved Lead (Pb) 2023/05/11 96 (13) 80 - 120 96 80 - 120 <0.0005 mg/L      NC (14) 20

8658403 Dissolved Magnesium (Mg) 2023/05/11 NC (13) 80 - 120 98 80 - 120 <0.05 mg/L      7.8 (14) 20

8658403 Dissolved Potassium (K) 2023/05/11 106 (13) 80 - 120 105 80 - 120 <0.2 mg/L      8.8 (14) 20

8658403 Dissolved Sodium (Na) 2023/05/11 NC (13) 80 - 120 100 80 - 120 <0.1 mg/L      8.5 (14) 20

8665919 Dissolved Chloride (Cl-) 2023/05/16 NC 80 - 120 100 80 - 120 <1.0 mg/L      2.7 (1) 20

8665926 Dissolved Sulphate (SO4) 2023/05/16 NC 75 - 125 102 80 - 120 <1.0 mg/L      12 (1) 20

8671971 Alkalinity (Total as CaCO3) 2023/05/18 100 85 - 115 <1.0 mg/L      0.72 (1) 20

8671979 pH 2023/05/18 102 98 - 103      0.62 (1) N/A

8671992 Conductivity 2023/05/18 101 85 - 115 <1.0
umho/c

m
     1.0 (1) 25
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8678682 Dissolved Barium (Ba) 2023/05/23 102 (16) 80 - 120 97 80 - 120 <0.005 mg/L      4.1 (17) 20

8678682 Dissolved Boron (B) 2023/05/23 99 (16) 80 - 120 97 80 - 120 <0.02 mg/L      0.86 (17) 20

8678682 Dissolved Cadmium (Cd) 2023/05/23 102 (16) 80 - 120 97 80 - 120 <0.0001 mg/L      NC (17) 20

8678682 Dissolved Calcium (Ca) 2023/05/23 100 (16) 80 - 120 102 80 - 120 <0.2 mg/L      1.1 (17) 20

8678682 Dissolved Iron (Fe) 2023/05/23 104 (16) 80 - 120 101 80 - 120 <0.1 mg/L      10 (17) 20

8678682 Dissolved Lead (Pb) 2023/05/23 99 (16) 80 - 120 95 80 - 120 <0.0005 mg/L      7.4 (17) 20

8678682 Dissolved Magnesium (Mg) 2023/05/23 103 (16) 80 - 120 101 80 - 120 <0.05 mg/L      0.95 (17) 20

8678682 Dissolved Potassium (K) 2023/05/23 104 (16) 80 - 120 102 80 - 120 <0.2 mg/L      0.36 (17) 20

8678682 Dissolved Sodium (Na) 2023/05/23 97 (16) 80 - 120 100 80 - 120 <0.1 mg/L      0.55 (17) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VSD718-07]

(3) Duplicate Parent ID [VSD718-07]

(4) Matrix Spike Parent ID [VSD719-04]

(5) Duplicate Parent ID [VSD719-04]

(6) Matrix Spike Parent ID [VSD719-07]

(7) Duplicate Parent ID [VSD719-07]

(8) Matrix Spike Parent ID [VSD719-05]

(9) Duplicate Parent ID [VSD719-05]

(10) Duplicate Parent ID [VSD718-01]

(11) Matrix Spike Parent ID [VSD719-01]

(12) Duplicate Parent ID [VSD719-01]

(13) Matrix Spike Parent ID [VSD719-03]

(14) Duplicate Parent ID [VSD719-03]

(15) Duplicate Parent ID [VSD717-01]

(16) Matrix Spike Parent ID [VSD717-03]
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

(17) Duplicate Parent ID [VSD717-03]
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Bureau Veritas Job #: C3C5037
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

James Klapperich, Project Manager Assistant

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C6278
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/17
Report #: R7633233

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Water
# Samples Received: 6

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/05/12 CAM SOP-00448 SM 23 2320 B m

Alkalinity 4 N/A 2023/05/13 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2023/05/07 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 5 N/A 2023/05/16 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/05/08 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 6 N/A 2023/05/11

Conductivity 6 N/A 2023/05/08 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 6 N/A 2023/05/09 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 5 N/A 2023/05/12 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 1 N/A 2023/05/05 CAM SOP-00447 EPA 6020B m

Ammonia-N 6 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 6 N/A 2023/05/05 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 6 2023/05/04 2023/05/07 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 6 N/A 2023/05/11 Field pH Meter

Sulphate by Automated Turbidimetry 5 N/A 2023/05/16 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 1 N/A 2023/05/08 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 6 2023/05/08 2023/05/09 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 6 N/A 2023/05/11 Field Thermometer

Total Kjeldahl Nitrogen in Water 5 2023/05/08 2023/05/10 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 1 2023/05/08 2023/05/11 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 6 N/A 2023/05/11

Volatile Organic Compounds in Water 2 N/A 2023/05/08 CAM SOP-00228 EPA 8260D

Volatile Organic Compounds in Water 4 N/A 2023/05/09 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
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BUREAU VERITAS JOB #: C3C6278
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/17
Report #: R7633233

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSK178 VSK179 VSK180

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW16-7 RDL OW57-15 RDL OW58-17 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1370 N/A 3240 N/A 3940 N/A ONSITE

Field Temperature Celsius 10.7 N/A 10.0 N/A 11.3 N/A ONSITE

Field Turbidity NTU 34.7 N/A 29.5 N/A 7.04 N/A ONSITE

Field Measured pH pH 7.73 7.33 7.28 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 0.18 0.15 <0.15 0.15 8653597

Conductivity umho/cm 1100 1.0 3000 1.0 3900 1.0 8647240

Total Dissolved Solids mg/L 765 10 2410 10 3360 10 8651798

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 <0.7 0.7 <0.7 0.7 8652276

Dissolved Organic Carbon mg/L 2.3 0.4 2.0 0.4 1.7 0.4 8651924

pH pH 8.19 7.92 7.69 8647236

Dissolved Sulphate (SO4) mg/L 260 1.0 1800 5.0 2500 10 8665926

Alkalinity (Total as CaCO3) mg/L 450 1.0 160 1.0 68 1.0 8661168

Dissolved Chloride (Cl-) mg/L 4.5 1.0 7.5 1.0 7.7 1.0 8665919

Nitrate (N) mg/L 0.37 0.10 0.40 0.10 0.25 0.10 8647171

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSK181 VSK182 VSK183

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW72-10 RDL QC Batch OW73-9 QC Batch GWDUP1 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 3130 N/A ONSITE 3780 ONSITE 3780 N/A ONSITE

Field Temperature Celsius 9.4 N/A ONSITE 9.7 ONSITE 9.7 N/A ONSITE

Field Turbidity NTU 30.6 N/A ONSITE 13.6 ONSITE 13.6 N/A ONSITE

Field Measured pH pH 7.16 ONSITE 7.36 ONSITE 7.36 ONSITE

Inorganics

Total Ammonia-N mg/L 0.17 0.15 8653597 <0.15 8653597 <0.15 0.15 8653597

Conductivity umho/cm 2700 1.0 8647240 4000 8647240 4000 1.0 8647240

Total Dissolved Solids mg/L 1960 10 8651798 3360 8651798 3200 10 8651798

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8652276 <0.7 8652276 <0.7 0.7 8652276

Dissolved Organic Carbon mg/L 1.7 0.4 8651924 1.7 8651924 1.6 0.4 8651924

pH pH 8.02 8647236 8.05 8647236 8.18 8647236

Dissolved Sulphate (SO4) mg/L 1500 5.0 8665926 2300 8647201 2500 10 8665926

Alkalinity (Total as CaCO3) mg/L 380 1.0 8661168 280 8647203 290 1.0 8661168

Dissolved Chloride (Cl-) mg/L 4.4 1.0 8665919 6.4 8647194 6.9 1.0 8665919

Nitrate (N) mg/L 0.13 0.10 8647171 0.57 8647171 0.61 0.10 8647171

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VSK181 VSK182 VSK183

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW72-10 QC Batch OW73-9 QC Batch GWDUP1 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.010 8661015 0.007 8648495 0.006 0.005 8661015

Dissolved Boron (B) mg/L 1.1 8661015 1.1 8648495 1.1 0.02 8661015

Dissolved Cadmium (Cd) mg/L <0.0001 8661015 <0.0001 8648495 <0.0001 0.0001 8661015

Dissolved Calcium (Ca) mg/L 220 8661015 410 8648495 370 0.4 8661015

Dissolved Iron (Fe) mg/L 4.0 8661015 0.3 8648495 0.3 0.1 8661015

Dissolved Lead (Pb) mg/L <0.0005 8661015 <0.0005 8648495 <0.0005 0.0005 8661015

Dissolved Magnesium (Mg) mg/L 230 8661015 330 8648495 310 0.05 8661015

Dissolved Potassium (K) mg/L 5.3 8661015 6.3 8648495 6.0 0.2 8661015

Dissolved Sodium (Na) mg/L 140 8661015 230 8648495 210 0.1 8661015

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSK178 VSK179 VSK180

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW16-7 RDL OW57-15 RDL OW58-17 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.014 0.005 0.009 0.005 0.014 0.005 8661015

Dissolved Boron (B) mg/L 0.27 0.02 1.1 0.02 1.3 0.02 8661015

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 8661015

Dissolved Calcium (Ca) mg/L 100 0.2 270 0.4 440 1 8661015

Dissolved Iron (Fe) mg/L 0.6 0.1 0.4 0.1 0.2 0.1 8661015

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 8661015

Dissolved Magnesium (Mg) mg/L 77 0.05 200 0.05 250 0.05 8661015

Dissolved Potassium (K) mg/L 3.8 0.2 4.9 0.2 4.2 0.2 8661015

Dissolved Sodium (Na) mg/L 60 0.1 170 0.1 180 0.1 8661015

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VSK182 VSK183

Sampling Date 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW73-9 GWDUP1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 0.20 8650459

1,4-Dichlorobenzene ug/L <0.40 <0.40 0.40 8650459

Ethylbenzene ug/L <0.20 <0.20 0.20 8650459

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 2.0 8650459

Toluene ug/L <0.20 <0.20 0.20 8650459

Vinyl Chloride ug/L <0.20 <0.20 0.20 8650459

p+m-Xylene ug/L <0.20 <0.20 0.20 8650459

o-Xylene ug/L <0.20 <0.20 0.20 8650459

Total Xylenes ug/L <0.20 <0.20 0.20 8650459

Surrogate Recovery (%)

4-Bromofluorobenzene % 96 96 8650459

D4-1,2-Dichloroethane % 119 119 8650459

D8-Toluene % 87 87 8650459

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSK178 VSK179 VSK180 VSK181

Sampling Date 2023/05/02 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW16-7 OW57-15 OW58-17 OW72-10 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650459

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8650459

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650459

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8650459

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650459

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650459

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650459

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650459

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650459

Surrogate Recovery (%)

4-Bromofluorobenzene % 96 98 96 96 8650459

D4-1,2-Dichloroethane % 119 117 119 119 8650459

D8-Toluene % 87 85 86 87 8650459

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C6278
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8650459 4-Bromofluorobenzene 2023/05/08 101 (4) 70 - 130 101 70 - 130 101 %

8650459 D4-1,2-Dichloroethane 2023/05/08 108 (4) 70 - 130 104 70 - 130 113 %

8650459 D8-Toluene 2023/05/08 106 (4) 70 - 130 108 70 - 130 87 %

8647171 Nitrate (N) 2023/05/05 84 80 - 120 97 80 - 120 <0.10 mg/L      0.92 (1) 20

8647194 Dissolved Chloride (Cl-) 2023/05/08 NC 80 - 120 93 80 - 120 <1.0 mg/L      0.25 (1) 20

8647201 Dissolved Sulphate (SO4) 2023/05/08 NC 75 - 125 96 80 - 120 <1.0 mg/L      0.36 (1) 20

8647203 Alkalinity (Total as CaCO3) 2023/05/07 100 85 - 115 1.1, RDL=1.0 mg/L      2.1 (2) 20

8647236 pH 2023/05/07 101 98 - 103      0.77 (2) N/A

8647240 Conductivity 2023/05/07 104 85 - 115 <1.0
umho/c

m
     0.76 (2) 25

8648495 Dissolved Barium (Ba) 2023/05/05 103 (3) 80 - 120 101 80 - 120 <0.005 mg/L

8648495 Dissolved Boron (B) 2023/05/05 88 (3) 80 - 120 95 80 - 120 <0.02 mg/L

8648495 Dissolved Cadmium (Cd) 2023/05/05 104 (3) 80 - 120 100 80 - 120 <0.0001 mg/L

8648495 Dissolved Calcium (Ca) 2023/05/05 NC (3) 80 - 120 99 80 - 120 <0.2 mg/L

8648495 Dissolved Iron (Fe) 2023/05/05 102 (3) 80 - 120 103 80 - 120 <0.1 mg/L

8648495 Dissolved Lead (Pb) 2023/05/05 99 (3) 80 - 120 99 80 - 120 <0.0005 mg/L

8648495 Dissolved Magnesium (Mg) 2023/05/05 NC (3) 80 - 120 100 80 - 120 <0.05 mg/L

8648495 Dissolved Potassium (K) 2023/05/05 104 (3) 80 - 120 103 80 - 120 <0.2 mg/L

8648495 Dissolved Sodium (Na) 2023/05/05 NC (3) 80 - 120 101 80 - 120 <0.1 mg/L

8650459 1,4-Dichlorobenzene 2023/05/08 110 (4) 70 - 130 112 70 - 130 <0.40 ug/L      NC (5) 30

8650459 Benzene 2023/05/08 95 (4) 70 - 130 90 70 - 130 <0.20 ug/L      NC (5) 30

8650459 Ethylbenzene 2023/05/08 92 (4) 70 - 130 89 70 - 130 <0.20 ug/L      NC (5) 30

8650459 Methylene Chloride(Dichloromethane) 2023/05/08 104 (4) 70 - 130 98 70 - 130 <2.0 ug/L      NC (5) 30

8650459 o-Xylene 2023/05/08 92 (4) 70 - 130 94 70 - 130 <0.20 ug/L      NC (5) 30

8650459 p+m-Xylene 2023/05/08 98 (4) 70 - 130 94 70 - 130 <0.20 ug/L      NC (5) 30

8650459 Toluene 2023/05/08 100 (4) 70 - 130 95 70 - 130 <0.20 ug/L      NC (5) 30

8650459 Total Xylenes 2023/05/08 <0.20 ug/L      NC (5) 30

8650459 Vinyl Chloride 2023/05/08 97 (4) 70 - 130 91 70 - 130 <0.20 ug/L      NC (5) 30

8651798 Total Dissolved Solids 2023/05/09 <10 mg/L      1.2 (6) 20 102 90 - 110

8651924 Dissolved Organic Carbon 2023/05/09 99 (7) 80 - 120 97 80 - 120 <0.4 mg/L      1.8 (8) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8652276 Total Kjeldahl Nitrogen (TKN) 2023/05/10 109 (9) 80 - 120 101 80 - 120 <0.7 mg/L      NC (10) 20 92 80 - 120

8653597 Total Ammonia-N 2023/05/10 100 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20

8661015 Dissolved Barium (Ba) 2023/05/12 97 (11) 80 - 120 95 80 - 120 <0.005 mg/L      3.1 (12) 20

8661015 Dissolved Boron (B) 2023/05/12 NC (11) 80 - 120 97 80 - 120 <0.02 mg/L      1.1 (12) 20

8661015 Dissolved Cadmium (Cd) 2023/05/12 100 (11) 80 - 120 95 80 - 120 <0.0001 mg/L      NC (12) 20

8661015 Dissolved Calcium (Ca) 2023/05/12 NC (11) 80 - 120 94 80 - 120 <0.2 mg/L      2.2 (12) 20

8661015 Dissolved Iron (Fe) 2023/05/12 103 (11) 80 - 120 97 80 - 120 <0.1 mg/L      0.80 (12) 20

8661015 Dissolved Lead (Pb) 2023/05/12 96 (11) 80 - 120 93 80 - 120 <0.0005 mg/L      NC (12) 20

8661015 Dissolved Magnesium (Mg) 2023/05/12 NC (11) 80 - 120 96 80 - 120 <0.05 mg/L      1.1 (12) 20

8661015 Dissolved Potassium (K) 2023/05/12 98 (11) 80 - 120 97 80 - 120 <0.2 mg/L      1.6 (12) 20

8661015 Dissolved Sodium (Na) 2023/05/12 NC (11) 80 - 120 97 80 - 120 <0.1 mg/L      0.57 (12) 20

8661168 Alkalinity (Total as CaCO3) 2023/05/12 101 85 - 115 <1.0 mg/L      1.0 (13) 20

8665919 Dissolved Chloride (Cl-) 2023/05/16 NC 80 - 120 100 80 - 120 <1.0 mg/L      2.7 (1) 20

8665926 Dissolved Sulphate (SO4) 2023/05/16 NC 75 - 125 102 80 - 120 <1.0 mg/L      12 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [VSK182-01]

(3) Matrix Spike Parent ID [VSK178-03]

(4) Matrix Spike Parent ID [VSK179-07]

(5) Duplicate Parent ID [VSK179-07]

(6) Duplicate Parent ID [VSK180-02]

(7) Matrix Spike Parent ID [VSK179-05]

(8) Duplicate Parent ID [VSK179-05]

(9) Matrix Spike Parent ID [VSK182-04]

(10) Duplicate Parent ID [VSK182-04]

(11) Matrix Spike Parent ID [VSK179-03]

(12) Duplicate Parent ID [VSK179-03]

(13) Duplicate Parent ID [VSK183-01]

(14) Duplicate Parent ID [VSK178-01]

(15) Duplicate Parent ID [VSK179-01]

(16) Duplicate Parent ID [VSK180-01]
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

(17) Duplicate Parent ID [VSK181-01]
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Bureau Veritas Job #: C3C6278
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C6281
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/18
Report #: R7634191

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Ground Water
# Samples Received: 10

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 2 N/A 2023/05/15 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2023/05/17 CAM SOP-00448 SM 23 2320 B m

Alkalinity 7 N/A 2023/05/06 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 6 N/A 2023/05/10 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 2 N/A 2023/05/15 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/05/17 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/05/08 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 10 N/A 2023/05/12

Conductivity 1 N/A 2023/05/17 CAM SOP-00414 SM 23 2510 m

Conductivity 9 N/A 2023/05/08 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 2 N/A 2023/05/10 CAM SOP-00446 SM 23 5310 B m

Dissolved Organic Carbon (DOC) (1) 8 N/A 2023/05/09 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 3 N/A 2023/05/15 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 6 N/A 2023/05/05 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 1 N/A 2023/05/08 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Ammonia-N 9 N/A 2023/05/09 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 10 N/A 2023/05/05 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 10 2023/05/05 2023/05/06 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 10 N/A 2023/05/12 Field pH Meter

Sulphate by Automated Turbidimetry 6 N/A 2023/05/10 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 2 N/A 2023/05/15 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 1 N/A 2023/05/17 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 1 N/A 2023/05/08 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 8 2023/05/05 2023/05/06 CAM SOP-00428 SM 23 2540C m

Total Dissolved Solids 2 2023/05/06 2023/05/08 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 10 N/A 2023/05/12 Field Thermometer

Total Kjeldahl Nitrogen in Water 5 2023/05/09 2023/05/10 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 5 2023/05/09 2023/05/11 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 10 N/A 2023/05/12

Volatile Organic Compounds in Water 10 N/A 2023/05/08 CAM SOP-00228 EPA 8260D
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BUREAU VERITAS JOB #: C3C6281
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/18
Report #: R7634191

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Ground Water
# Samples Received: 10

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Volatile Organic Compounds in Water 1 N/A 2023/05/08 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
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BUREAU VERITAS JOB #: C3C6281
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/18
Report #: R7634191

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID VSK188 VSK189 VSK190

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW16-6 RDL OW54-10 RDL OW54A-4 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 2130 N/A 2490 N/A 2550 N/A ONSITE

Field Temperature Celsius 9.1 N/A 9.5 N/A 10.5 N/A ONSITE

Field Turbidity NTU 19.3 N/A 99.5 N/A 56.5 N/A ONSITE

Field Measured pH pH 7.29 7.32 7.13 ONSITE

Inorganics

Total Ammonia-N mg/L 1.29 0.15 0.16 0.15 0.81 0.15 8653556

Conductivity umho/cm 1800 1.0 2400 1.0 2200 1.0 8648644

Total Dissolved Solids mg/L 1020 10 1710 10 1430 10 8647908

Total Kjeldahl Nitrogen (TKN) mg/L 1.4 0.7 <0.7 0.7 1.1 0.7 8653894

Dissolved Organic Carbon mg/L 3.4 0.4 1.8 0.4 4.7 0.4 8651924

pH pH 7.99 8.12 8.00 8648642

Dissolved Sulphate (SO4) mg/L 390 1.0 1100 10 740 5.0 8651018

Alkalinity (Total as CaCO3) mg/L 610 1.0 320 1.0 620 1.0 8648631

Dissolved Chloride (Cl-) mg/L 44 1.0 6.5 1.0 23 1.0 8651017

Nitrate (N) mg/L 0.22 0.10 0.45 0.10 <0.10 0.10 8648593

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID VSK191 VSK192 VSK193

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW57-4 RDL QC Batch OW58-6 OW59-6 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 3790 N/A ONSITE 3900 5020 N/A ONSITE

Field Temperature Celsius 8.9 N/A ONSITE 11.4 10.6 N/A ONSITE

Field Turbidity NTU 4.74 N/A ONSITE 4.88 3.56 N/A ONSITE

Field Measured pH pH 7.38 ONSITE 7.30 7.14 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8653556 <0.15 <0.15 0.15 8653556

Conductivity umho/cm 3500 1.0 8648644 3700 5100 1.0 8648644

Total Dissolved Solids mg/L 2740 10 8647908 2900 4370 10 8647908

Total Kjeldahl Nitrogen (TKN) mg/L 0.7 0.7 8653894 <0.7 0.7 0.7 8653894

Dissolved Organic Carbon mg/L 3.3 0.4 8651924 1.2 2.4 0.4 8651924

pH pH 7.94 8648642 7.87 7.89 8648642

Dissolved Sulphate (SO4) mg/L 1900 20 8651018 2200 3300 10 8664679

Alkalinity (Total as CaCO3) mg/L 580 1.0 8648631 370 430 1.0 8664706

Dissolved Chloride (Cl-) mg/L 4.0 1.0 8651017 5.6 4.5 1.0 8664673

Nitrate (N) mg/L <0.10 0.10 8648593 <0.10 <0.10 0.10 8648593

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID VSK194 VSK195 VSK196

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW68-5 RDL QC Batch OW69-5 RDL QC Batch OW72-6 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1260 N/A ONSITE 5930 N/A ONSITE 2850 N/A ONSITE

Field Temperature Celsius 9.4 N/A ONSITE 9.5 N/A ONSITE 8.5 N/A ONSITE

Field Turbidity NTU 37.1 N/A ONSITE 39.7 N/A ONSITE 6.13 N/A ONSITE

Field Measured pH pH 7.45 ONSITE 7.06 ONSITE 7.21 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8653556 <0.15 0.15 8653556 <0.15 0.15 8653556

Conductivity umho/cm 1000 1.0 8648644 5900 1.0 8648644 2800 1.0 8648644

Total Dissolved Solids mg/L 630 10 8647908 5790 10 8650483 2150 10 8648489

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8653894 1.0 0.7 8653894 <0.7 0.7 8653894

Dissolved Organic Carbon mg/L 2.6 0.4 8651924 2.5 0.4 8651924 3.6 0.4 8653853

pH pH 8.04 8648642 7.73 8648642 8.08 8648642

Dissolved Sulphate (SO4) mg/L 170 1.0 8651018 3900 20 8651018 1200 5.0 8649175

Alkalinity (Total as CaCO3) mg/L 500 1.0 8648631 690 1.0 8648631 550 1.0 8648631

Dissolved Chloride (Cl-) mg/L 7.6 1.0 8651017 8.9 1.0 8651017 3.9 1.0 8649172

Nitrate (N) mg/L <0.10 0.10 8648593 <0.10 0.10 8648593 <0.10 0.10 8648593

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID VSK197

Sampling Date 2023/05/02

COC Number TCEC-GWCM-MAY

UNITS OW73-6 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 4750 N/A ONSITE

Field Temperature Celsius 8.9 N/A ONSITE

Field Turbidity NTU 13.6 N/A ONSITE

Field Measured pH pH 7.07 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8653597

Conductivity umho/cm 4400 1.0 8668238

Total Dissolved Solids mg/L 3820 10 8650483

Total Kjeldahl Nitrogen (TKN) mg/L 0.8 0.7 8653894

Dissolved Organic Carbon mg/L 3.2 0.4 8653853

pH pH 7.82 8648642

Dissolved Sulphate (SO4) mg/L 2500 15 8668020

Alkalinity (Total as CaCO3) mg/L 500 1.0 8668192

Dissolved Chloride (Cl-) mg/L 7.6 1.0 8668005

Nitrate (N) mg/L <0.10 0.10 8648593

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (GROUND WATER)

Bureau Veritas ID VSK192 VSK193 VSK194

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW58-6 RDL OW59-6 RDL QC Batch OW68-5 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.008 0.005 0.007 0.005 8664482 0.038 0.005 8648495

Dissolved Boron (B) mg/L 0.65 0.02 0.75 0.02 8664482 0.09 0.02 8648495

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 0.0001 8664482 <0.0001 0.0001 8648495

Dissolved Calcium (Ca) mg/L 400 0.4 460 0.4 8664482 110 0.2 8648495

Dissolved Iron (Fe) mg/L <0.1 0.1 <0.1 0.1 8664482 <0.1 0.1 8648495

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 0.0005 8664482 <0.0005 0.0005 8648495

Dissolved Magnesium (Mg) mg/L 270 0.05 460 0.3 8664482 91 0.05 8648495

Dissolved Potassium (K) mg/L 5.9 0.2 6.2 0.2 8664482 2.0 0.2 8648495

Dissolved Sodium (Na) mg/L 200 0.1 270 0.1 8664482 36 0.1 8648495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSK188 VSK189 VSK190 VSK191

Sampling Date 2023/05/02 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW16-6 RDL OW54-10 RDL OW54A-4 OW57-4 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.012 0.005 0.012 0.005 0.015 0.006 0.005 8648495

Dissolved Boron (B) mg/L 0.16 0.02 0.95 0.02 0.20 0.37 0.02 8648495

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 0.0001 <0.0001 <0.0001 0.0001 8648495

Dissolved Calcium (Ca) mg/L 120 0.2 180 0.4 130 340 0.2 8648495

Dissolved Iron (Fe) mg/L <0.1 0.1 1.8 0.1 0.3 <0.1 0.1 8648495

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 0.0005 <0.0005 <0.0005 0.0005 8648495

Dissolved Magnesium (Mg) mg/L 100 0.05 190 0.05 200 350 0.05 8648495

Dissolved Potassium (K) mg/L 5.2 0.2 4.6 0.2 3.1 4.1 0.2 8648495

Dissolved Sodium (Na) mg/L 170 0.1 150 0.1 140 130 0.1 8648495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (GROUND WATER)

Bureau Veritas ID VSK195 VSK196 VSK197

Sampling Date 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW69-5 RDL OW72-6 RDL QC Batch OW73-6 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.008 0.005 0.008 0.005 8648495 0.008 0.005 8664482

Dissolved Boron (B) mg/L 0.90 0.02 0.68 0.02 8648495 0.75 0.02 8664482

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 0.0001 8648495 <0.0001 0.0001 8664482

Dissolved Calcium (Ca) mg/L 480 0.4 210 0.2 8648495 500 0.4 8664482

Dissolved Iron (Fe) mg/L 1.6 0.1 <0.1 0.1 8648495 0.1 0.1 8664482

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 0.0005 8648495 <0.0005 0.0005 8664482

Dissolved Magnesium (Mg) mg/L 650 0.3 290 0.05 8648495 350 0.05 8664482

Dissolved Potassium (K) mg/L 5.9 0.2 4.8 0.2 8648495 6.8 0.2 8664482

Dissolved Sodium (Na) mg/L 290 0.1 110 0.1 8648495 250 0.1 8664482

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (GROUND WATER)

Bureau Veritas ID VSK192 VSK193 VSK194 VSK195

Sampling Date 2023/05/02 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW58-6 OW59-6 OW68-5 OW69-5 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8647989

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8647989

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

Surrogate Recovery (%)

4-Bromofluorobenzene % 102 101 102 103 8647989

D4-1,2-Dichloroethane % 103 103 104 105 8647989

D8-Toluene % 95 94 95 94 8647989

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSK188 VSK189 VSK190 VSK191

Sampling Date 2023/05/02 2023/05/02 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW16-6 OW54-10 OW54A-4 OW57-4 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8647989

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8647989

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8647989

Surrogate Recovery (%)

4-Bromofluorobenzene % 102 102 102 103 8647989

D4-1,2-Dichloroethane % 103 101 103 103 8647989

D8-Toluene % 94 96 95 96 8647989

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (GROUND WATER)

Bureau Veritas ID VSK196 VSK197

Sampling Date 2023/05/02 2023/05/02

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW72-6 OW73-6 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 0.20 8647989

1,4-Dichlorobenzene ug/L <0.40 <0.40 0.40 8647989

Ethylbenzene ug/L <0.20 <0.20 0.20 8647989

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 2.0 8647989

Toluene ug/L <0.20 <0.20 0.20 8647989

Vinyl Chloride ug/L <0.20 <0.20 0.20 8647989

p+m-Xylene ug/L <0.20 <0.20 0.20 8647989

o-Xylene ug/L <0.20 <0.20 0.20 8647989

Total Xylenes ug/L <0.20 <0.20 0.20 8647989

Surrogate Recovery (%)

4-Bromofluorobenzene % 102 104 8647989

D4-1,2-Dichloroethane % 103 104 8647989

D8-Toluene % 95 96 8647989

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VSK198

Sampling Date 2023/05/03

COC Number TCEC-GWCM-MAY

UNITS TRIP BLANK RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8647989

1,4-Dichlorobenzene ug/L <0.40 0.40 8647989

Ethylbenzene ug/L <0.20 0.20 8647989

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8647989

Toluene ug/L <0.20 0.20 8647989

Vinyl Chloride ug/L <0.20 0.20 8647989

p+m-Xylene ug/L <0.20 0.20 8647989

o-Xylene ug/L <0.20 0.20 8647989

Total Xylenes ug/L <0.20 0.20 8647989

Surrogate Recovery (%)

4-Bromofluorobenzene % 101 8647989

D4-1,2-Dichloroethane % 103 8647989

D8-Toluene % 95 8647989

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C6281
Report Date: 2023/05/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8647989 4-Bromofluorobenzene 2023/05/08 103 (2) 70 - 130 100 70 - 130 101 %

8647989 D4-1,2-Dichloroethane 2023/05/08 107 (2) 70 - 130 102 70 - 130 100 %

8647989 D8-Toluene 2023/05/08 98 (2) 70 - 130 99 70 - 130 96 %

8647908 Total Dissolved Solids 2023/05/06 <10 mg/L      0.35 (1) 20 95 90 - 110

8647989 1,4-Dichlorobenzene 2023/05/08 108 (2) 70 - 130 108 70 - 130 <0.40 ug/L      NC (3) 30

8647989 Benzene 2023/05/08 89 (2) 70 - 130 88 70 - 130 <0.20 ug/L      NC (3) 30

8647989 Ethylbenzene 2023/05/08 90 (2) 70 - 130 90 70 - 130 <0.20 ug/L      NC (3) 30

8647989 Methylene Chloride(Dichloromethane) 2023/05/08 101 (2) 70 - 130 99 70 - 130 <2.0 ug/L      NC (3) 30

8647989 o-Xylene 2023/05/08 91 (2) 70 - 130 90 70 - 130 <0.20 ug/L      NC (3) 30

8647989 p+m-Xylene 2023/05/08 93 (2) 70 - 130 92 70 - 130 <0.20 ug/L      NC (3) 30

8647989 Toluene 2023/05/08 86 (2) 70 - 130 85 70 - 130 <0.20 ug/L      NC (3) 30

8647989 Total Xylenes 2023/05/08 <0.20 ug/L      NC (3) 30

8647989 Vinyl Chloride 2023/05/08 88 (2) 70 - 130 89 70 - 130 <0.20 ug/L      NC (3) 30

8648489 Total Dissolved Solids 2023/05/06 <10 mg/L      0.46 (4) 20 100 90 - 110

8648495 Dissolved Barium (Ba) 2023/05/05 103 80 - 120 101 80 - 120 <0.005 mg/L

8648495 Dissolved Boron (B) 2023/05/05 88 80 - 120 95 80 - 120 <0.02 mg/L

8648495 Dissolved Cadmium (Cd) 2023/05/05 104 80 - 120 100 80 - 120 <0.0001 mg/L

8648495 Dissolved Calcium (Ca) 2023/05/05 NC 80 - 120 99 80 - 120 <0.2 mg/L

8648495 Dissolved Iron (Fe) 2023/05/05 102 80 - 120 103 80 - 120 <0.1 mg/L

8648495 Dissolved Lead (Pb) 2023/05/05 99 80 - 120 99 80 - 120 <0.0005 mg/L

8648495 Dissolved Magnesium (Mg) 2023/05/05 NC 80 - 120 100 80 - 120 <0.05 mg/L

8648495 Dissolved Potassium (K) 2023/05/05 104 80 - 120 103 80 - 120 <0.2 mg/L

8648495 Dissolved Sodium (Na) 2023/05/05 NC 80 - 120 101 80 - 120 <0.1 mg/L

8648593 Nitrate (N) 2023/05/05 93 80 - 120 92 80 - 120 <0.10 mg/L      NC (1) 20

8648631 Alkalinity (Total as CaCO3) 2023/05/06 97 85 - 115 <1.0 mg/L      0.52 (5) 20

8648642 pH 2023/05/06 101 98 - 103      0.081 (5) N/A

8648644 Conductivity 2023/05/06 104 85 - 115 <1.0
umho/c

m
     1.4 (5) 25

8649172 Dissolved Chloride (Cl-) 2023/05/08 NC 80 - 120 95 80 - 120 <1.0 mg/L      0.28 (1) 20

8649175 Dissolved Sulphate (SO4) 2023/05/08 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.39 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8650483 Total Dissolved Solids 2023/05/08 <10 mg/L      1.9 (6) 20 100 90 - 110

8651017 Dissolved Chloride (Cl-) 2023/05/10 83 (7) 80 - 120 102 80 - 120 <1.0 mg/L      1.8 (5) 20

8651018 Dissolved Sulphate (SO4) 2023/05/10 NC (7) 75 - 125 102 80 - 120 <1.0 mg/L      4.3 (5) 20

8651924 Dissolved Organic Carbon 2023/05/09 99 80 - 120 97 80 - 120 <0.4 mg/L      1.8 (1) 20

8653556 Total Ammonia-N 2023/05/09 96 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20

8653597 Total Ammonia-N 2023/05/10 100 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20

8653853 Dissolved Organic Carbon 2023/05/09 NC 80 - 120 98 80 - 120 <0.4 mg/L      0.64 (1) 20

8653894 Total Kjeldahl Nitrogen (TKN) 2023/05/10 108 (8) 80 - 120 102 80 - 120 <0.7 mg/L      5.7 (9) 20 103 80 - 120

8664482 Dissolved Barium (Ba) 2023/05/15 100 (10) 80 - 120 102 80 - 120 <0.005 mg/L      2.0 (11) 20

8664482 Dissolved Boron (B) 2023/05/15 NC (10) 80 - 120 98 80 - 120 <0.02 mg/L      0.71 (11) 20

8664482 Dissolved Cadmium (Cd) 2023/05/15 101 (10) 80 - 120 101 80 - 120 <0.0001 mg/L      NC (11) 20

8664482 Dissolved Calcium (Ca) 2023/05/15 NC (10) 80 - 120 100 80 - 120 <0.2 mg/L      3.0 (11) 20

8664482 Dissolved Iron (Fe) 2023/05/15 97 (10) 80 - 120 99 80 - 120 <0.1 mg/L      1.3 (11) 20

8664482 Dissolved Lead (Pb) 2023/05/15 95 (10) 80 - 120 96 80 - 120 <0.0005 mg/L      NC (11) 20

8664482 Dissolved Magnesium (Mg) 2023/05/15 NC (10) 80 - 120 97 80 - 120 <0.05 mg/L      2.7 (11) 20

8664482 Dissolved Potassium (K) 2023/05/15 99 (10) 80 - 120 101 80 - 120 <0.2 mg/L      1.2 (11) 20

8664482 Dissolved Sodium (Na) 2023/05/15 NC (10) 80 - 120 94 80 - 120 <0.1 mg/L      3.2 (11) 20

8664673 Dissolved Chloride (Cl-) 2023/05/15 NC 80 - 120 93 80 - 120 <1.0 mg/L      18 (1) 20

8664679 Dissolved Sulphate (SO4) 2023/05/15 NC 75 - 125 92 80 - 120 <1.0 mg/L      1.9 (1) 20

8664706 Alkalinity (Total as CaCO3) 2023/05/15 98 85 - 115 <1.0 mg/L      0.13 (1) 20

8668005 Dissolved Chloride (Cl-) 2023/05/17 NC 80 - 120 103 80 - 120 <1.0 mg/L      0.68 (1) 20

8668020 Dissolved Sulphate (SO4) 2023/05/17 NC 75 - 125 99 80 - 120 <1.0 mg/L      3.4 (1) 20

8668192 Alkalinity (Total as CaCO3) 2023/05/17 99 85 - 115 <1.0 mg/L      NC (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8668238 Conductivity 2023/05/17 100 85 - 115 <1.0
umho/c

m
     NC (1) 25

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VSK188-07]

(3) Duplicate Parent ID [VSK188-07]

(4) Duplicate Parent ID [VSK196-02]

(5) Duplicate Parent ID [VSK195-01]

(6) Duplicate Parent ID [VSK195-02]

(7) Matrix Spike Parent ID [VSK195-01]

(8) Matrix Spike Parent ID [VSK188-04]

(9) Duplicate Parent ID [VSK188-04]

(10) Matrix Spike Parent ID [VSK197-03]

(11) Duplicate Parent ID [VSK197-03]

Page 16 of 28

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3C6281
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C6332
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/12
Report #: R7625882

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 2 N/A 2023/05/09 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 2 N/A 2023/05/08 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 2 N/A 2023/05/11

Conductivity 2 N/A 2023/05/09 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 2 N/A 2023/05/09 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/05 CAM SOP-00447 EPA 6020B m

Total Metals by ICPMS 1 N/A 2023/05/09 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 2 N/A 2023/05/08 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2023/05/05 2023/05/09 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 2 N/A 2023/05/11 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/05/08 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 2 2023/05/08 2023/05/09 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 2 N/A 2023/05/11 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/05/08 2023/05/10 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 1 2023/05/08 2023/05/11 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 2 N/A 2023/05/11

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
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BUREAU VERITAS JOB #: C3C6332
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/12
Report #: R7625882

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3C6332
Report Date: 2023/05/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSK461 VSK462

Sampling Date 2023/05/02 2023/05/02

COC Number N/A N/A

UNITS CEMETERY WALL RDL OW19-29 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 590 N/A 2710 N/A ONSITE

Field Temperature Celsius 6.9 N/A 11.3 N/A ONSITE

Field Turbidity NTU 5.64 N/A 9.77 N/A ONSITE

Field Measured pH pH 8.1 7.50 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 0.58 0.15 8653597

Conductivity umho/cm 460 1.0 2500 1.0 8650000

Total Dissolved Solids mg/L 235 10 1760 10 8651798

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 0.7 0.7 8652276

Dissolved Organic Carbon mg/L 4.8 0.4 1.0 0.4 8651924

pH pH 8.22 7.94 8649999

Dissolved Sulphate (SO4) mg/L 3.7 1.0 1100 10 8649175

Alkalinity (Total as CaCO3) mg/L 240 1.0 190 1.0 8649995

Dissolved Chloride (Cl-) mg/L 2.6 1.0 26 1.0 8649172

Nitrate (N) mg/L 0.25 0.10 <0.10 0.10 8650001

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 3 of 11

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C3C6332
Report Date: 2023/05/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VSK461 VSK462

Sampling Date 2023/05/02 2023/05/02

COC Number N/A N/A

UNITS CEMETERY WALL RDL QC Batch OW19-29 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.007 0.005 8648495

Total Barium (Ba) mg/L 0.020 0.005 8652592

Dissolved Boron (B) mg/L 2.1 0.02 8648495

Total Boron (B) mg/L 0.06 0.02 8652592

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 8648495

Total Cadmium (Cd) mg/L <0.0001 0.0001 8652592

Dissolved Calcium (Ca) mg/L 190 0.4 8648495

Total Calcium (Ca) mg/L 64 0.2 8652592

Dissolved Iron (Fe) mg/L <0.1 0.1 8648495

Total Iron (Fe) mg/L 0.1 0.1 8652592

Dissolved Lead (Pb) mg/L <0.0005 0.0005 8648495

Total Lead (Pb) mg/L 0.0006 0.0005 8652592

Dissolved Magnesium (Mg) mg/L 94 0.05 8648495

Total Magnesium (Mg) mg/L 19 0.05 8652592

Dissolved Potassium (K) mg/L 7.1 0.2 8648495

Total Potassium (K) mg/L 3.5 0.2 8652592

Dissolved Sodium (Na) mg/L 270 0.1 8648495

Total Sodium (Na) mg/L 3.5 0.1 8652592

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6332
Report Date: 2023/05/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C6332
Report Date: 2023/05/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8648495 Dissolved Barium (Ba) 2023/05/05 103 80 - 120 101 80 - 120 <0.005 mg/L

8648495 Dissolved Boron (B) 2023/05/05 88 80 - 120 95 80 - 120 <0.02 mg/L

8648495 Dissolved Cadmium (Cd) 2023/05/05 104 80 - 120 100 80 - 120 <0.0001 mg/L

8648495 Dissolved Calcium (Ca) 2023/05/05 NC 80 - 120 99 80 - 120 <0.2 mg/L

8648495 Dissolved Iron (Fe) 2023/05/05 102 80 - 120 103 80 - 120 <0.1 mg/L

8648495 Dissolved Lead (Pb) 2023/05/05 99 80 - 120 99 80 - 120 <0.0005 mg/L

8648495 Dissolved Magnesium (Mg) 2023/05/05 NC 80 - 120 100 80 - 120 <0.05 mg/L

8648495 Dissolved Potassium (K) 2023/05/05 104 80 - 120 103 80 - 120 <0.2 mg/L

8648495 Dissolved Sodium (Na) 2023/05/05 NC 80 - 120 101 80 - 120 <0.1 mg/L

8649172 Dissolved Chloride (Cl-) 2023/05/08 NC (1) 80 - 120 95 80 - 120 <1.0 mg/L      0.28 (2) 20

8649175 Dissolved Sulphate (SO4) 2023/05/08 NC (1) 75 - 125 94 80 - 120 <1.0 mg/L      0.39 (2) 20

8649995 Alkalinity (Total as CaCO3) 2023/05/09 97 85 - 115 <1.0 mg/L      0.61 (3) 20

8649999 pH 2023/05/09 101 98 - 103      0.31 (3) N/A

8650000 Conductivity 2023/05/09 101 85 - 115 1.4, RDL=1.0
umho/c

m
     0.18 (3) 25

8650001 Nitrate (N) 2023/05/08 96 80 - 120 97 80 - 120 <0.10 mg/L      NC (3) 20

8651798 Total Dissolved Solids 2023/05/09 <10 mg/L      1.2 (3) 20 102 90 - 110

8651924 Dissolved Organic Carbon 2023/05/09 99 80 - 120 97 80 - 120 <0.4 mg/L      1.8 (3) 20

8652276 Total Kjeldahl Nitrogen (TKN) 2023/05/10 109 80 - 120 101 80 - 120 <0.7 mg/L      NC (3) 20 92 80 - 120

8652592 Total Barium (Ba) 2023/05/10 NC (4) 80 - 120 92 80 - 120 <0.005 mg/L      3.1 (3) 20

8652592 Total Boron (B) 2023/05/10 NC (4) 80 - 120 100 80 - 120 <0.02 mg/L      1.4 (3) 20

8652592 Total Cadmium (Cd) 2023/05/10 NC (4) 80 - 120 98 80 - 120 <0.0001 mg/L      NC (3) 20

8652592 Total Calcium (Ca) 2023/05/10 NC (4) 80 - 120 99 80 - 120 <0.2 mg/L      3.7 (3) 20

8652592 Total Iron (Fe) 2023/05/10 NC (4) 80 - 120 100 80 - 120 <0.1 mg/L      5.2 (3) 20

8652592 Total Lead (Pb) 2023/05/10 NC (4) 80 - 120 98 80 - 120 <0.0005 mg/L      NC (3) 20

8652592 Total Magnesium (Mg) 2023/05/10 NC (4) 80 - 120 102 80 - 120 <0.05 mg/L      3.2 (3) 20

8652592 Total Potassium (K) 2023/05/10 NC (4) 80 - 120 98 80 - 120 <0.2 mg/L      3.3 (3) 20

8652592 Total Sodium (Na) 2023/05/10 NC (4) 80 - 120 104 80 - 120 <0.1 mg/L      4.0 (3) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C6332
Report Date: 2023/05/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8653597 Total Ammonia-N 2023/05/10 100 75 - 125 100 80 - 120 <0.15 mg/L      NC (3) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Matrix Spike Parent ID [VSK462-01]

(2) Duplicate Parent ID [VSK462-01]

(3) Duplicate Parent ID

(4) Matrix Spike not calculated.  Original sample and matrix spike sample were analyzed at a dilution, due to high target analytes, or sample matrix interference.
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Bureau Veritas Job #: C3C6332
Report Date: 2023/05/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C8030
Received: 2023/05/05, 09:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/18
Report #: R7634829

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

Sample Matrix: Water
# Samples Received: 7

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/05/17 CAM SOP-00448 SM 23 2320 B m

Alkalinity 6 N/A 2023/05/09 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 2 N/A 2023/05/10 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/05/17 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 4 N/A 2023/05/08 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 7 N/A 2023/05/12

Conductivity 1 N/A 2023/05/17 CAM SOP-00414 SM 23 2510 m

Conductivity 6 N/A 2023/05/09 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 2 N/A 2023/05/10 CAM SOP-00446 SM 23 5310 B m

Dissolved Organic Carbon (DOC) (1) 5 N/A 2023/05/09 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/10 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 1 N/A 2023/05/15 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 5 N/A 2023/05/09 CAM SOP-00447 EPA 6020B m

Ammonia-N 7 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 7 N/A 2023/05/08 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 7 2023/05/05 2023/05/09 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 7 N/A 2023/05/12 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/05/10 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 1 N/A 2023/05/17 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 4 N/A 2023/05/08 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 7 2023/05/09 2023/05/10 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 7 N/A 2023/05/12 Field Thermometer

Total Kjeldahl Nitrogen in Water 6 2023/05/09 2023/05/10 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 1 2023/05/09 2023/05/11 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 7 N/A 2023/05/12

Volatile Organic Compounds in Water 7 N/A 2023/05/09 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.
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BUREAU VERITAS JOB #: C3C8030
Received: 2023/05/05, 09:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/18
Report #: R7634829

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3C8030
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VST237 VST238 VST239

Sampling Date 2023/05/03 2023/05/03 2023/05/03

COC Number N/A N/A N/A

UNITS OW17-4 RDL QC Batch GWDUP3 RDL QC Batch OW56-4 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1770 N/A ONSITE 1770 N/A ONSITE 4140 N/A ONSITE

Field Temperature Celsius 12.5 N/A ONSITE 12.5 N/A ONSITE 12.9 N/A ONSITE

Field Turbidity NTU 7.92 N/A ONSITE 7.92 N/A ONSITE 15.6 N/A ONSITE

Field Measured pH pH 7.63 ONSITE 7.63 ONSITE 7.49 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8654031 <0.15 0.15 8654031 <0.15 0.15 8654031

Conductivity umho/cm 1600 1.0 8668238 1800 1.0 8650000 4100 1.0 8649988

Total Dissolved Solids mg/L 1010 10 8650294 1030 10 8650294 3740 10 8650294

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8653894 <0.7 0.7 8653894 0.7 0.7 8653894

Dissolved Organic Carbon mg/L 3.4 0.4 8653853 3.2 0.4 8653853 3.2 0.4 8653853

pH pH 8.14 8649989 8.13 8649999 7.84 8649989

Dissolved Sulphate (SO4) mg/L 480 2.0 8668020 560 5.0 8650012 2100 10 8650012

Alkalinity (Total as CaCO3) mg/L 450 1.0 8668192 440 1.0 8649995 360 1.0 8649987

Dissolved Chloride (Cl-) mg/L 21 1.0 8668005 20 1.0 8650008 5.4 1.0 8650008

Nitrate (N) mg/L <0.10 0.10 8650005 <0.10 0.10 8650005 0.37 0.10 8650005

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8030
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VST240 VST241 VST242 VST243

Sampling Date 2023/05/03 2023/05/03 2023/05/03 2023/05/03

COC Number N/A N/A N/A N/A

UNITS OW82-5 RDL OW83-5 RDL QC Batch OW84-6 RDL QC Batch GWDUP2 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 4290 N/A 2510 N/A ONSITE 4170 N/A ONSITE 2510 N/A ONSITE

Field Temperature Celsius 10.2 N/A 10.3 N/A ONSITE 13.3 N/A ONSITE 10.3 N/A ONSITE

Field Turbidity NTU 8.90 N/A 5.35 N/A ONSITE 12.1 N/A ONSITE 5.35 N/A ONSITE

Field Measured pH pH 7.65 7.53 ONSITE 7.21 ONSITE 7.53 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 <0.15 0.15 8654031 <0.15 0.15 8654031 <0.15 0.15 8654031

Conductivity umho/cm 4000 1.0 2300 1.0 8650000 4300 1.0 8650000 2300 1.0 8649988

Total Dissolved Solids mg/L 3540 10 1410 10 8650294 3630 10 8650294 1430 10 8650294

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 <0.7 0.7 8653894 <0.7 0.7 8653894 <0.7 0.7 8653894

Dissolved Organic Carbon mg/L 3.8 0.4 31 0.4 8653853 26 0.4 8653853 39 0.4 8653853

pH pH 8.04 8.13 8649999 7.77 8649999 8.01 8649989

Dissolved Sulphate (SO4) mg/L 2400 10 570 5.0 8650012 2200 10 8650019 600 2.0 8650019

Alkalinity (Total as CaCO3) mg/L 350 1.0 660 1.0 8649995 600 1.0 8649995 660 1.0 8649987

Dissolved Chloride (Cl-) mg/L 8.0 1.0 59 1.0 8650008 59 1.0 8650014 58 1.0 8650014

Nitrate (N) mg/L <0.10 0.10 <0.10 0.10 8650005 0.45 0.10 8650005 <0.10 0.10 8650005

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8030
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VST241 VST242 VST243

Sampling Date 2023/05/03 2023/05/03 2023/05/03

COC Number N/A N/A N/A

UNITS OW83-5 RDL OW84-6 RDL GWDUP2 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.021 0.005 0.021 0.005 0.024 0.005 8650891

Dissolved Boron (B) mg/L 0.21 0.02 0.41 0.02 0.23 0.02 8650891

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 8650891

Dissolved Calcium (Ca) mg/L 100 0.2 360 0.4 110 0.2 8650891

Dissolved Iron (Fe) mg/L 1.3 0.1 0.5 0.1 0.4 0.1 8650891

Dissolved Lead (Pb) mg/L 0.019 0.0005 0.010 0.0005 <0.0005 0.0005 8650891

Dissolved Magnesium (Mg) mg/L 120 0.05 260 0.05 120 0.05 8650891

Dissolved Potassium (K) mg/L 5.4 0.2 11 0.2 6.7 0.2 8650891

Dissolved Sodium (Na) mg/L 270 0.1 520 0.1 350 0.1 8650891

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VST237 VST238 VST239 VST240

Sampling Date 2023/05/03 2023/05/03 2023/05/03 2023/05/03

COC Number N/A N/A N/A N/A

UNITS OW17-4 QC Batch GWDUP3 RDL OW56-4 RDL OW82-5 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.012 8664482 0.013 0.005 0.012 0.005 0.015 0.005 8650891

Dissolved Boron (B) mg/L 0.25 8664482 0.19 0.02 0.42 0.02 0.53 0.02 8650891

Dissolved Cadmium (Cd) mg/L <0.0001 8664482 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 8650891

Dissolved Calcium (Ca) mg/L 200 8664482 170 0.2 460 0.4 450 0.4 8650891

Dissolved Iron (Fe) mg/L 0.2 8664482 0.1 0.1 0.9 0.1 <0.1 0.1 8650891

Dissolved Lead (Pb) mg/L <0.0005 8664482 <0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 8650891

Dissolved Magnesium (Mg) mg/L 190 8664482 150 0.05 460 0.3 350 0.05 8650891

Dissolved Potassium (K) mg/L 2.2 8664482 1.7 0.2 3.3 0.2 7.1 0.2 8650891

Dissolved Sodium (Na) mg/L 82 8664482 72 0.1 100 0.1 150 0.1 8650891

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8030
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VST243

Sampling Date 2023/05/03

COC Number N/A

UNITS GWDUP2 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8650295

1,4-Dichlorobenzene ug/L <0.40 0.40 8650295

Ethylbenzene ug/L <0.20 0.20 8650295

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8650295

Toluene ug/L <0.20 0.20 8650295

Vinyl Chloride ug/L <0.20 0.20 8650295

p+m-Xylene ug/L <0.20 0.20 8650295

o-Xylene ug/L <0.20 0.20 8650295

Total Xylenes ug/L <0.20 0.20 8650295

Surrogate Recovery (%)

4-Bromofluorobenzene % 99 8650295

D4-1,2-Dichloroethane % 104 8650295

D8-Toluene % 95 8650295

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VST237 VST238 VST239 VST240 VST241 VST242

Sampling Date 2023/05/03 2023/05/03 2023/05/03 2023/05/03 2023/05/03 2023/05/03

COC Number N/A N/A N/A N/A N/A N/A

UNITS OW17-4 GWDUP3 OW56-4 OW82-5 OW83-5 OW84-6 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8650295

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 0.40 8650295

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8650295

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 8650295

Toluene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8650295

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8650295

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8650295

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8650295

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8650295

Surrogate Recovery (%)

4-Bromofluorobenzene % 101 99 99 100 99 98 8650295

D4-1,2-Dichloroethane % 102 102 103 103 103 103 8650295

D8-Toluene % 96 96 96 96 96 95 8650295

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8030
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C8030
Report Date: 2023/05/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8650295 4-Bromofluorobenzene 2023/05/09 100 (3) 70 - 130 100 70 - 130 99 %

8650295 D4-1,2-Dichloroethane 2023/05/09 100 (3) 70 - 130 98 70 - 130 100 %

8650295 D8-Toluene 2023/05/09 99 (3) 70 - 130 100 70 - 130 98 %

8649987 Alkalinity (Total as CaCO3) 2023/05/09 97 85 - 115 <1.0 mg/L      0.88 (1) 20

8649988 Conductivity 2023/05/09 101 85 - 115 <1.0
umho/c

m
     0 (1) 25

8649989 pH 2023/05/09 101 98 - 103      0.19 (1) N/A

8649995 Alkalinity (Total as CaCO3) 2023/05/09 97 85 - 115 <1.0 mg/L      0.61 (2) 20

8649999 pH 2023/05/09 101 98 - 103      0.31 (2) N/A

8650000 Conductivity 2023/05/09 101 85 - 115 1.4, RDL=1.0
umho/c

m
     0.18 (2) 25

8650005 Nitrate (N) 2023/05/08 97 80 - 120 96 80 - 120 <0.10 mg/L      NC (2) 20

8650008 Dissolved Chloride (Cl-) 2023/05/08 NC 80 - 120 100 80 - 120 <1.0 mg/L      3.5 (2) 20

8650012 Dissolved Sulphate (SO4) 2023/05/08 NC 75 - 125 98 80 - 120 <1.0 mg/L      0.17 (2) 20

8650014 Dissolved Chloride (Cl-) 2023/05/10 NC 80 - 120 104 80 - 120 <1.0 mg/L      0.29 (2) 20

8650019 Dissolved Sulphate (SO4) 2023/05/10 NC 75 - 125 100 80 - 120 <1.0 mg/L      0.17 (2) 20

8650294 Total Dissolved Solids 2023/05/10 <10 mg/L      13 (2) 20 98 90 - 110

8650295 1,4-Dichlorobenzene 2023/05/09 105 (3) 70 - 130 112 70 - 130 <0.40 ug/L      NC (4) 30

8650295 Benzene 2023/05/09 87 (3) 70 - 130 91 70 - 130 <0.20 ug/L      NC (4) 30

8650295 Ethylbenzene 2023/05/09 86 (3) 70 - 130 91 70 - 130 <0.20 ug/L      NC (4) 30

8650295 Methylene Chloride(Dichloromethane) 2023/05/09 91 (3) 70 - 130 93 70 - 130 <2.0 ug/L      NC (4) 30

8650295 o-Xylene 2023/05/09 85 (3) 70 - 130 91 70 - 130 <0.20 ug/L      NC (4) 30

8650295 p+m-Xylene 2023/05/09 89 (3) 70 - 130 94 70 - 130 <0.20 ug/L      NC (4) 30

8650295 Toluene 2023/05/09 87 (3) 70 - 130 91 70 - 130 <0.20 ug/L      NC (4) 30

8650295 Total Xylenes 2023/05/09 <0.20 ug/L      NC (4) 30

8650295 Vinyl Chloride 2023/05/09 96 (3) 70 - 130 101 70 - 130 <0.20 ug/L      NC (4) 30

8650891 Dissolved Barium (Ba) 2023/05/09 99 80 - 120 98 80 - 120 <0.005 mg/L      0.81 (2) 20

8650891 Dissolved Boron (B) 2023/05/09 95 80 - 120 90 80 - 120 <0.02 mg/L      2.0 (2) 20

8650891 Dissolved Cadmium (Cd) 2023/05/09 103 80 - 120 99 80 - 120 <0.0001 mg/L

8650891 Dissolved Calcium (Ca) 2023/05/09 NC 80 - 120 97 80 - 120 <0.2 mg/L      1.7 (2) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8030
Report Date: 2023/05/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8650891 Dissolved Iron (Fe) 2023/05/09 102 80 - 120 101 80 - 120 <0.1 mg/L      0.15 (2) 20

8650891 Dissolved Lead (Pb) 2023/05/09 100 80 - 120 97 80 - 120 <0.0005 mg/L      NC (2) 20

8650891 Dissolved Magnesium (Mg) 2023/05/09 NC 80 - 120 100 80 - 120 <0.05 mg/L      1.1 (2) 20

8650891 Dissolved Potassium (K) 2023/05/09 100 80 - 120 100 80 - 120 <0.2 mg/L      1.1 (2) 20

8650891 Dissolved Sodium (Na) 2023/05/09 92 80 - 120 97 80 - 120 <0.1 mg/L      0.41 (2) 20

8653853 Dissolved Organic Carbon 2023/05/09 NC (5) 80 - 120 98 80 - 120 <0.4 mg/L      0.64 (6) 20

8653894 Total Kjeldahl Nitrogen (TKN) 2023/05/10 108 80 - 120 102 80 - 120 <0.7 mg/L      5.7 (2) 20 103 80 - 120

8654031 Total Ammonia-N 2023/05/10 100 (7) 75 - 125 99 80 - 120 <0.15 mg/L      NC (8) 20

8664482 Dissolved Barium (Ba) 2023/05/15 100 80 - 120 102 80 - 120 <0.005 mg/L      2.0 (2) 20

8664482 Dissolved Boron (B) 2023/05/15 NC 80 - 120 98 80 - 120 <0.02 mg/L      0.71 (2) 20

8664482 Dissolved Cadmium (Cd) 2023/05/15 101 80 - 120 101 80 - 120 <0.0001 mg/L      NC (2) 20

8664482 Dissolved Calcium (Ca) 2023/05/15 NC 80 - 120 100 80 - 120 <0.2 mg/L      3.0 (2) 20

8664482 Dissolved Iron (Fe) 2023/05/15 97 80 - 120 99 80 - 120 <0.1 mg/L      1.3 (2) 20

8664482 Dissolved Lead (Pb) 2023/05/15 95 80 - 120 96 80 - 120 <0.0005 mg/L      NC (2) 20

8664482 Dissolved Magnesium (Mg) 2023/05/15 NC 80 - 120 97 80 - 120 <0.05 mg/L      2.7 (2) 20

8664482 Dissolved Potassium (K) 2023/05/15 99 80 - 120 101 80 - 120 <0.2 mg/L      1.2 (2) 20

8664482 Dissolved Sodium (Na) 2023/05/15 NC 80 - 120 94 80 - 120 <0.1 mg/L      3.2 (2) 20

8668005 Dissolved Chloride (Cl-) 2023/05/17 NC 80 - 120 103 80 - 120 <1.0 mg/L      0.68 (2) 20

8668020 Dissolved Sulphate (SO4) 2023/05/17 NC 75 - 125 99 80 - 120 <1.0 mg/L      3.4 (2) 20

8668192 Alkalinity (Total as CaCO3) 2023/05/17 99 85 - 115 <1.0 mg/L      NC (2) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8030
Report Date: 2023/05/18

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8668238 Conductivity 2023/05/17 100 85 - 115 <1.0
umho/c

m
     NC (2) 25

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID [VST239-01]

(2) Duplicate Parent ID

(3) Matrix Spike Parent ID [VST237-07]

(4) Duplicate Parent ID [VST237-07]

(5) Matrix Spike Parent ID [VST243-03]

(6) Duplicate Parent ID [VST243-03]

(7) Matrix Spike Parent ID [VST240-06]

(8) Duplicate Parent ID [VST240-06]
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Bureau Veritas Job #: C3C8030
Report Date: 2023/05/18

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C8051
Received: 2023/05/05, 09:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/12
Report #: R7626734

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Water
# Samples Received: 3

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 3 N/A 2023/05/09 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 3 N/A 2023/05/10 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 3 N/A 2023/05/12

Conductivity 3 N/A 2023/05/09 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 3 N/A 2023/05/09 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/12 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 2 N/A 2023/05/09 CAM SOP-00447 EPA 6020B m

Ammonia-N 3 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 3 N/A 2023/05/08 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 3 2023/05/05 2023/05/09 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 3 N/A 2023/05/12 Field pH Meter

Sulphate by Automated Turbidimetry 3 N/A 2023/05/10 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 3 2023/05/09 2023/05/10 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 3 N/A 2023/05/12 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/05/09 2023/05/10 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 1 2023/05/09 2023/05/11 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 3 N/A 2023/05/12

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
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BUREAU VERITAS JOB #: C3C8051
Received: 2023/05/05, 09:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/12
Report #: R7626734

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3C8051
Report Date: 2023/05/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VST310 VST311 VST312

Sampling Date 2023/05/03 2023/05/03 2023/05/03

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW82-28 OW83-29 RDL QC Batch OW84-31 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1140 890 N/A ONSITE 2340 N/A ONSITE

Field Temperature Celsius 10.7 10.9 N/A ONSITE 9.5 N/A ONSITE

Field Turbidity NTU 97.3 19.0 N/A ONSITE 39.3 N/A ONSITE

Field Measured pH pH 8.03 7.72 ONSITE 7.54 ONSITE

Inorganics

Total Ammonia-N mg/L 0.32 0.96 0.15 8654031 0.45 0.15 8654031

Conductivity umho/cm 1100 810 1.0 8649988 2200 1.0 8649988

Total Dissolved Solids mg/L 585 450 10 8650294 1550 10 8650294

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 1.1 0.7 8653894 1.2 0.7 8653894

Dissolved Organic Carbon mg/L 2.4 4.0 0.4 8653853 5.0 0.4 8653853

pH pH 8.30 8.18 8649989 8.00 8649989

Dissolved Sulphate (SO4) mg/L 200 140 1.0 8650019 870 5.0 8650019

Alkalinity (Total as CaCO3) mg/L 250 220 1.0 8649987 310 1.0 8649987

Dissolved Chloride (Cl-) mg/L 38 25 1.0 8650014 34 1.0 8650014

Nitrate (N) mg/L <0.10 <0.10 0.10 8650005 6.22 0.10 8650007

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8051
Report Date: 2023/05/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VST310 VST311 VST312

Sampling Date 2023/05/03 2023/05/03 2023/05/03

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW82-28 QC Batch OW83-29 OW84-31 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.023 8661636 0.077 0.016 0.005 8650891

Dissolved Boron (B) mg/L 1.0 8661636 0.93 1.9 0.02 8650891

Dissolved Cadmium (Cd) mg/L <0.0001 8661636 <0.0001 <0.0001 0.0001 8650891

Dissolved Calcium (Ca) mg/L 25 8661636 29 100 0.2 8650891

Dissolved Iron (Fe) mg/L <0.1 8661636 <0.1 <0.1 0.1 8650891

Dissolved Lead (Pb) mg/L <0.0005 8661636 <0.0005 <0.0005 0.0005 8650891

Dissolved Magnesium (Mg) mg/L 8.6 8661636 19 51 0.05 8650891

Dissolved Potassium (K) mg/L 6.3 8661636 6.5 16 0.2 8650891

Dissolved Sodium (Na) mg/L 100 8661636 100 330 0.1 8650891

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8051
Report Date: 2023/05/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Sample  VST310 [OW82-28]  : TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C8051
Report Date: 2023/05/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8649987 Alkalinity (Total as CaCO3) 2023/05/09 97 85 - 115 <1.0 mg/L      0.88 (1) 20

8649988 Conductivity 2023/05/09 101 85 - 115 <1.0
umho/c

m
     0 (1) 25

8649989 pH 2023/05/09 101 98 - 103      0.19 (1) N/A

8650005 Nitrate (N) 2023/05/08 97 80 - 120 96 80 - 120 <0.10 mg/L      NC (1) 20

8650007 Nitrate (N) 2023/05/08 94 80 - 120 96 80 - 120 <0.10 mg/L      NC (1) 20

8650014 Dissolved Chloride (Cl-) 2023/05/10 NC 80 - 120 104 80 - 120 <1.0 mg/L      0.29 (1) 20

8650019 Dissolved Sulphate (SO4) 2023/05/10 NC 75 - 125 100 80 - 120 <1.0 mg/L      0.17 (1) 20

8650294 Total Dissolved Solids 2023/05/10 <10 mg/L      13 (1) 20 98 90 - 110

8650891 Dissolved Barium (Ba) 2023/05/09 99 80 - 120 98 80 - 120 <0.005 mg/L      0.81 (1) 20

8650891 Dissolved Boron (B) 2023/05/09 95 80 - 120 90 80 - 120 <0.02 mg/L      2.0 (1) 20

8650891 Dissolved Cadmium (Cd) 2023/05/09 103 80 - 120 99 80 - 120 <0.0001 mg/L

8650891 Dissolved Calcium (Ca) 2023/05/09 NC 80 - 120 97 80 - 120 <0.2 mg/L      1.7 (1) 20

8650891 Dissolved Iron (Fe) 2023/05/09 102 80 - 120 101 80 - 120 <0.1 mg/L      0.15 (1) 20

8650891 Dissolved Lead (Pb) 2023/05/09 100 80 - 120 97 80 - 120 <0.0005 mg/L      NC (1) 20

8650891 Dissolved Magnesium (Mg) 2023/05/09 NC 80 - 120 100 80 - 120 <0.05 mg/L      1.1 (1) 20

8650891 Dissolved Potassium (K) 2023/05/09 100 80 - 120 100 80 - 120 <0.2 mg/L      1.1 (1) 20

8650891 Dissolved Sodium (Na) 2023/05/09 92 80 - 120 97 80 - 120 <0.1 mg/L      0.41 (1) 20

8653853 Dissolved Organic Carbon 2023/05/09 NC 80 - 120 98 80 - 120 <0.4 mg/L      0.64 (1) 20

8653894 Total Kjeldahl Nitrogen (TKN) 2023/05/10 108 80 - 120 102 80 - 120 <0.7 mg/L      5.7 (1) 20 103 80 - 120

8654031 Total Ammonia-N 2023/05/10 100 75 - 125 99 80 - 120 <0.15 mg/L      NC (1) 20

8661636 Dissolved Barium (Ba) 2023/05/12 100 (2) 80 - 120 95 80 - 120 <0.005 mg/L      1.4 (3) 20

8661636 Dissolved Boron (B) 2023/05/12 NC (2) 80 - 120 101 80 - 120 <0.02 mg/L      5.7 (3) 20

8661636 Dissolved Cadmium (Cd) 2023/05/12 100 (2) 80 - 120 96 80 - 120 <0.0001 mg/L      NC (3) 20

8661636 Dissolved Calcium (Ca) 2023/05/12 103 (2) 80 - 120 96 80 - 120 <0.2 mg/L      3.4 (3) 20

8661636 Dissolved Iron (Fe) 2023/05/12 99 (2) 80 - 120 97 80 - 120 <0.1 mg/L      NC (3) 20

8661636 Dissolved Lead (Pb) 2023/05/12 97 (2) 80 - 120 94 80 - 120 <0.0005 mg/L      NC (3) 20

8661636 Dissolved Magnesium (Mg) 2023/05/12 98 (2) 80 - 120 96 80 - 120 <0.05 mg/L      0.68 (3) 20

8661636 Dissolved Potassium (K) 2023/05/12 101 (2) 80 - 120 98 80 - 120 <0.2 mg/L      1.1 (3) 20

Page 6 of 12

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8051
Report Date: 2023/05/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8661636 Dissolved Sodium (Na) 2023/05/12 NC (2) 80 - 120 95 80 - 120 <0.1 mg/L      0.18 (3) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VST310-04]

(3) Duplicate Parent ID [VST310-04]
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Bureau Veritas Job #: C3C8051
Report Date: 2023/05/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C8259
Received: 2023/05/05, 09:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/17
Report #: R7633077

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Water
# Samples Received: 5

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/05/16 CAM SOP-00448 SM 23 2320 B m

Alkalinity 4 N/A 2023/05/09 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 4 N/A 2023/05/10 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/05/16 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 5 N/A 2023/05/15

Conductivity 5 N/A 2023/05/09 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 5 N/A 2023/05/09 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/10 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 1 N/A 2023/05/17 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 3 N/A 2023/05/09 CAM SOP-00447 EPA 6020B m

Ammonia-N 5 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 5 N/A 2023/05/08 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 5 2023/05/05 2023/05/09 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 5 N/A 2023/05/15 Field pH Meter

Sulphate by Automated Turbidimetry 4 N/A 2023/05/10 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 1 N/A 2023/05/16 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/05/15 2023/05/16 CAM SOP-00428 SM 23 2540C m

Total Dissolved Solids 4 2023/05/09 2023/05/10 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 5 N/A 2023/05/15 Field Thermometer

Total Kjeldahl Nitrogen in Water 4 2023/05/09 2023/05/10 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 1 2023/05/09 2023/05/11 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 5 N/A 2023/05/15

Volatile Organic Compounds in Water 1 N/A 2023/05/10 CAM SOP-00228 EPA 8260D

Volatile Organic Compounds in Water 2 N/A 2023/05/11 CAM SOP-00228 EPA 8260D

Volatile Organic Compounds in Water 2 N/A 2023/05/09 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
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BUREAU VERITAS JOB #: C3C8259
Received: 2023/05/05, 09:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/17
Report #: R7633077

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
Page 2 of 17

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3C8259
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSU130 VSU131 VSU132

Sampling Date 2023/05/03 2023/05/03 2023/05/03

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW46-7 RDL QC Batch OW47-6 QC Batch OW82-14 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 4590 N/A ONSITE 4880 ONSITE 2890 N/A ONSITE

Field Temperature Celsius 12.3 N/A ONSITE 12.3 ONSITE 9.8 N/A ONSITE

Field Turbidity NTU 6.42 N/A ONSITE 40.5 ONSITE 82.4 N/A ONSITE

Field Measured pH pH 7.45 ONSITE 7.79 ONSITE 7.62 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8654031 <0.15 8654031 0.42 0.15 8654031

Conductivity umho/cm 4500 1.0 8650000 4700 8650000 2700 1.0 8650000

Total Dissolved Solids mg/L 4090 10 8650294 4630 8664486 2070 10 8650294

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8652276 <0.7 8652276 0.8 0.7 8652276

Dissolved Organic Carbon mg/L 2.9 0.4 8653853 2.1 8653853 4.4 0.4 8653853

pH pH 8.19 8649999 8.03 8649999 7.90 8649999

Dissolved Sulphate (SO4) mg/L 2800 20 8650019 3200 8665926 1400 10 8650019

Alkalinity (Total as CaCO3) mg/L 340 1.0 8649995 380 8665876 100 1.0 8649995

Dissolved Chloride (Cl-) mg/L 12 1.0 8650014 4.0 8665919 28 1.0 8650014

Nitrate (N) mg/L 0.14 0.10 8650005 0.38 8650005 1.12 0.10 8650005

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8259
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSU133 VSU134

Sampling Date 2023/05/03 2023/05/03

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW83-9 RDL OW84-11 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1880 N/A 3050 N/A ONSITE

Field Temperature Celsius 9.6 N/A 10.1 N/A ONSITE

Field Turbidity NTU 93.1 N/A 46.6 N/A ONSITE

Field Measured pH pH 7.47 7.61 ONSITE

Inorganics

Total Ammonia-N mg/L 0.50 0.15 4.64 0.15 8654031

Conductivity umho/cm 1800 1.0 2800 1.0 8650000

Total Dissolved Solids mg/L 1260 10 2190 10 8650294

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 5.3 0.7 8652276

Dissolved Organic Carbon mg/L 2.6 0.4 9.8 0.4 8653853

pH pH 8.03 8.11 8649999

Dissolved Sulphate (SO4) mg/L 490 2.0 1400 10 8650019

Alkalinity (Total as CaCO3) mg/L 540 1.0 300 1.0 8649995

Dissolved Chloride (Cl-) mg/L 15 1.0 22 1.0 8650014

Nitrate (N) mg/L <0.10 0.10 <0.10 0.10 8650005

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8259
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VSU133 VSU134

Sampling Date 2023/05/03 2023/05/03

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW83-9 RDL OW84-11 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.013 0.005 0.019 0.005 8650890

Dissolved Boron (B) mg/L 0.41 0.02 0.94 0.02 8650890

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 0.0001 8650890

Dissolved Calcium (Ca) mg/L 120 0.2 180 0.4 8650890

Dissolved Iron (Fe) mg/L <0.1 0.1 1.5 0.1 8650890

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 0.0005 8650890

Dissolved Magnesium (Mg) mg/L 140 0.05 190 0.05 8650890

Dissolved Potassium (K) mg/L 4.2 0.2 9.6 0.2 8650890

Dissolved Sodium (Na) mg/L 79 0.1 220 0.1 8650890

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSU130 VSU131 VSU132

Sampling Date 2023/05/03 2023/05/03 2023/05/03

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW46-7 QC Batch OW47-6 RDL QC Batch OW82-14 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.015 8650890 0.007 0.005 8666764 0.027 0.005 8650890

Dissolved Boron (B) mg/L 0.56 8650890 1.0 0.02 8666764 1.2 0.02 8650890

Dissolved Cadmium (Cd) mg/L <0.0001 8650890 <0.0001 0.0001 8666764 <0.0001 0.0001 8650890

Dissolved Calcium (Ca) mg/L 390 8650890 460 0.4 8666764 240 0.4 8650890

Dissolved Iron (Fe) mg/L <0.1 8650890 <0.1 0.1 8666764 <0.1 0.1 8650890

Dissolved Lead (Pb) mg/L <0.0005 8650890 <0.0005 0.0005 8666764 <0.0005 0.0005 8650890

Dissolved Magnesium (Mg) mg/L 420 8650890 530 0.3 8666764 130 0.05 8650890

Dissolved Potassium (K) mg/L 6.9 8650890 7.9 0.2 8666764 12 0.2 8650890

Dissolved Sodium (Na) mg/L 230 8650890 230 0.1 8666764 240 0.1 8650890

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8259
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VSU134

Sampling Date 2023/05/03

COC Number TCEC-GWCM-MAY

UNITS OW84-11 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8650295

1,4-Dichlorobenzene ug/L <0.40 0.40 8650295

Ethylbenzene ug/L <0.20 0.20 8650295

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8650295

Toluene ug/L <0.20 0.20 8650295

Vinyl Chloride ug/L <0.20 0.20 8650295

p+m-Xylene ug/L <0.20 0.20 8650295

o-Xylene ug/L <0.20 0.20 8650295

Total Xylenes ug/L <0.20 0.20 8650295

Surrogate Recovery (%)

4-Bromofluorobenzene % 87 8650295

D4-1,2-Dichloroethane % 114 8650295

D8-Toluene % 96 8650295

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSU130 VSU131 VSU132 VSU133

Sampling Date 2023/05/03 2023/05/03 2023/05/03 2023/05/03

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW46-7 OW47-6 OW82-14 OW83-9 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650295

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8650295

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650295

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8650295

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650295

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650295

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650295

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650295

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650295

Surrogate Recovery (%)

4-Bromofluorobenzene % 98 98 88 87 8650295

D4-1,2-Dichloroethane % 102 104 111 112 8650295

D8-Toluene % 96 95 96 96 8650295

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8259
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Sample  VSU133 [OW83-9]  : TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C8259
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8650295 4-Bromofluorobenzene 2023/05/09 100 70 - 130 100 70 - 130 99 %

8650295 D4-1,2-Dichloroethane 2023/05/09 100 70 - 130 98 70 - 130 100 %

8650295 D8-Toluene 2023/05/09 99 70 - 130 100 70 - 130 98 %

8649995 Alkalinity (Total as CaCO3) 2023/05/09 97 85 - 115 <1.0 mg/L      0.61 (1) 20

8649999 pH 2023/05/09 101 98 - 103      0.31 (1) N/A

8650000 Conductivity 2023/05/09 101 85 - 115 1.4, RDL=1.0
umho/c

m
     0.18 (1) 25

8650005 Nitrate (N) 2023/05/08 97 80 - 120 96 80 - 120 <0.10 mg/L      NC (1) 20

8650014 Dissolved Chloride (Cl-) 2023/05/10 NC (2) 80 - 120 104 80 - 120 <1.0 mg/L      0.29 (3) 20

8650019 Dissolved Sulphate (SO4) 2023/05/10 NC (2) 75 - 125 100 80 - 120 <1.0 mg/L      0.17 (3) 20

8650294 Total Dissolved Solids 2023/05/10 <10 mg/L      13 (1) 20 98 90 - 110

8650295 1,4-Dichlorobenzene 2023/05/09 105 70 - 130 112 70 - 130 <0.40 ug/L      NC (1) 30

8650295 Benzene 2023/05/09 87 70 - 130 91 70 - 130 <0.20 ug/L      NC (1) 30

8650295 Ethylbenzene 2023/05/09 86 70 - 130 91 70 - 130 <0.20 ug/L      NC (1) 30

8650295 Methylene Chloride(Dichloromethane) 2023/05/09 91 70 - 130 93 70 - 130 <2.0 ug/L      NC (1) 30

8650295 o-Xylene 2023/05/09 85 70 - 130 91 70 - 130 <0.20 ug/L      NC (1) 30

8650295 p+m-Xylene 2023/05/09 89 70 - 130 94 70 - 130 <0.20 ug/L      NC (1) 30

8650295 Toluene 2023/05/09 87 70 - 130 91 70 - 130 <0.20 ug/L      NC (1) 30

8650295 Total Xylenes 2023/05/09 <0.20 ug/L      NC (1) 30

8650295 Vinyl Chloride 2023/05/09 96 70 - 130 101 70 - 130 <0.20 ug/L      NC (1) 30

8650890 Dissolved Barium (Ba) 2023/05/09 100 80 - 120 98 80 - 120 <0.005 mg/L      0.78 (1) 20

8650890 Dissolved Boron (B) 2023/05/09 95 80 - 120 91 80 - 120 <0.02 mg/L      0.29 (1) 20

8650890 Dissolved Cadmium (Cd) 2023/05/09 103 80 - 120 99 80 - 120 <0.0001 mg/L      NC (1) 20

8650890 Dissolved Calcium (Ca) 2023/05/09 NC 80 - 120 96 80 - 120 <0.2 mg/L      0.031 (1) 20

8650890 Dissolved Iron (Fe) 2023/05/09 104 80 - 120 99 80 - 120 <0.1 mg/L      NC (1) 20

8650890 Dissolved Lead (Pb) 2023/05/09 99 80 - 120 99 80 - 120 <0.0005 mg/L      NC (1) 20

8650890 Dissolved Magnesium (Mg) 2023/05/09 NC 80 - 120 98 80 - 120 <0.05 mg/L      0.41 (1) 20

8650890 Dissolved Potassium (K) 2023/05/09 104 80 - 120 98 80 - 120 <0.2 mg/L      0.78 (1) 20

8650890 Dissolved Sodium (Na) 2023/05/09 NC 80 - 120 96 80 - 120 <0.1 mg/L      0.64 (1) 20

8652276 Total Kjeldahl Nitrogen (TKN) 2023/05/10 109 80 - 120 101 80 - 120 <0.7 mg/L      NC (1) 20 92 80 - 120
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8259
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8653853 Dissolved Organic Carbon 2023/05/09 NC 80 - 120 98 80 - 120 <0.4 mg/L      0.64 (1) 20

8654031 Total Ammonia-N 2023/05/10 100 75 - 125 99 80 - 120 <0.15 mg/L      NC (1) 20

8664486 Total Dissolved Solids 2023/05/16 <10 mg/L      2.8 (1) 20 102 90 - 110

8665876 Alkalinity (Total as CaCO3) 2023/05/16 101 85 - 115 <1.0 mg/L      0.45 (4) 20

8665919 Dissolved Chloride (Cl-) 2023/05/16 NC 80 - 120 100 80 - 120 <1.0 mg/L      2.7 (1) 20

8665926 Dissolved Sulphate (SO4) 2023/05/16 NC 75 - 125 102 80 - 120 <1.0 mg/L      12 (1) 20

8666764 Dissolved Barium (Ba) 2023/05/17 99 (5) 80 - 120 98 80 - 120 <0.005 mg/L      0.36 (6) 20

8666764 Dissolved Boron (B) 2023/05/17 NC (5) 80 - 120 98 80 - 120 <0.02 mg/L      3.1 (6) 20

8666764 Dissolved Cadmium (Cd) 2023/05/17 99 (5) 80 - 120 97 80 - 120 <0.0001 mg/L      NC (6) 20

8666764 Dissolved Calcium (Ca) 2023/05/17 NC (5) 80 - 120 101 80 - 120 <0.2 mg/L      0.83 (6) 20

8666764 Dissolved Iron (Fe) 2023/05/17 107 (5) 80 - 120 102 80 - 120 <0.1 mg/L      NC (6) 20

8666764 Dissolved Lead (Pb) 2023/05/17 96 (5) 80 - 120 97 80 - 120 <0.0005 mg/L      NC (6) 20

8666764 Dissolved Magnesium (Mg) 2023/05/17 NC (5) 80 - 120 100 80 - 120 <0.05 mg/L      5.4 (6) 20

8666764 Dissolved Potassium (K) 2023/05/17 109 (5) 80 - 120 102 80 - 120 <0.2 mg/L      0.45 (6) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8259
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8666764 Dissolved Sodium (Na) 2023/05/17 NC (5) 80 - 120 99 80 - 120 0.1, RDL=0.1 mg/L      1.8 (6) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VSU132-01]

(3) Duplicate Parent ID [VSU132-01]

(4) Duplicate Parent ID [VSU131-01]

(5) Matrix Spike Parent ID [VSU131-03]

(6) Duplicate Parent ID [VSU131-03]
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Bureau Veritas Job #: C3C8259
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C8759
Received: 2023/05/05, 15:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/17
Report #: R7632389

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MA

Site Location: ON07

Sample Matrix: Water
# Samples Received: 5

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 4 N/A 2023/05/10 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2023/05/11 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 4 N/A 2023/05/09 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/05/10 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 5 N/A 2023/05/17

Conductivity 4 N/A 2023/05/10 CAM SOP-00414 SM 23 2510 m

Conductivity 1 N/A 2023/05/11 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 5 N/A 2023/05/10 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 5 N/A 2023/05/11 CAM SOP-00447 EPA 6020B m

Ammonia-N 5 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 5 N/A 2023/05/08 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 4 2023/05/07 2023/05/10 CAM SOP-00413 SM 4500H+ B m

pH 1 2023/05/07 2023/05/11 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 5 N/A 2023/05/17 Field pH Meter

Sulphate by Automated Turbidimetry 4 N/A 2023/05/09 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 1 N/A 2023/05/10 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 5 2023/05/10 2023/05/11 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 5 N/A 2023/05/17 Field Thermometer

Total Kjeldahl Nitrogen in Water 5 2023/05/08 2023/05/10 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 5 N/A 2023/05/17

Volatile Organic Compounds in Water 5 N/A 2023/05/10 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.
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BUREAU VERITAS JOB #: C3C8759
Received: 2023/05/05, 15:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/17
Report #: R7632389

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MA

Site Location: ON07

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3C8759
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSW643 VSW644 VSW645 VSW646

Sampling Date 2023/05/04 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MA TCEC-GWCM-MA TCEC-GWCM-MA TCEC-GWCM-MA

UNITS OW80-6 RDL OW81-7 OW40A-7 RDL OW60-8 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1520 N/A 2590 3220 N/A 840 N/A ONSITE

Field Temperature Celsius 12.1 N/A 9.8 14.9 N/A 15.2 N/A ONSITE

Field Turbidity NTU 65.4 N/A 54.5 23.0 N/A 54.8 N/A ONSITE

Field Measured pH pH 7.38 6.84 7.45 7.84 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 <0.15 <0.15 0.15 <0.15 0.15 8654411

Conductivity umho/cm 1400 1.0 2500 3000 1.0 760 1.0 8650953

Total Dissolved Solids mg/L 825 10 1760 2610 10 425 10 8654959

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 <0.7 <0.7 0.7 <0.7 0.7 8651521

Dissolved Organic Carbon mg/L 2.0 0.4 3.0 2.1 0.4 1.5 0.4 8653843

pH pH 7.97 8.05 7.92 8.30 8650955

Dissolved Sulphate (SO4) mg/L 59 1.0 800 1600 5.0 140 1.0 8650948

Alkalinity (Total as CaCO3) mg/L 410 1.0 340 390 1.0 250 1.0 8650952

Dissolved Chloride (Cl-) mg/L 160 1.0 200 5.2 1.0 6.6 1.0 8650947

Nitrate (N) mg/L <0.10 0.10 0.16 0.32 0.10 <0.10 0.10 8650959

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8759
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSW647

Sampling Date 2023/05/04

COC Number TCEC-GWCM-MA

UNITS OW79-7 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1770 N/A ONSITE

Field Temperature Celsius 18.3 N/A ONSITE

Field Turbidity NTU 28.7 N/A ONSITE

Field Measured pH pH 7.13 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8653597

Conductivity umho/cm 1600 1.0 8650953

Total Dissolved Solids mg/L 935 10 8654959

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8651521

Dissolved Organic Carbon mg/L 3.4 0.4 8653843

pH pH 7.92 8650955

Dissolved Sulphate (SO4) mg/L 120 1.0 8651018

Alkalinity (Total as CaCO3) mg/L 550 1.0 8650952

Dissolved Chloride (Cl-) mg/L 140 1.0 8651017

Nitrate (N) mg/L <0.10 0.10 8650959

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8759
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VSW647

Sampling Date 2023/05/04

COC Number TCEC-GWCM-MA

UNITS OW79-7 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.026 0.005 8650910

Dissolved Boron (B) mg/L 0.20 0.02 8650910

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 8650910

Dissolved Calcium (Ca) mg/L 140 0.2 8650910

Dissolved Iron (Fe) mg/L <0.1 0.1 8650910

Dissolved Lead (Pb) mg/L <0.0005 0.0005 8650910

Dissolved Magnesium (Mg) mg/L 110 0.05 8650910

Dissolved Potassium (K) mg/L 3.8 0.2 8650910

Dissolved Sodium (Na) mg/L 65 0.1 8650910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSW643 VSW644 VSW645 VSW646

Sampling Date 2023/05/04 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MA TCEC-GWCM-MA TCEC-GWCM-MA TCEC-GWCM-MA

UNITS OW80-6 RDL OW81-7 OW40A-7 RDL OW60-8 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.056 0.005 0.020 0.008 0.005 0.020 0.005 8650910

Dissolved Boron (B) mg/L 0.19 0.02 0.55 0.61 0.02 0.80 0.02 8650910

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0001 8650910

Dissolved Calcium (Ca) mg/L 130 0.2 230 330 0.4 41 0.2 8650910

Dissolved Iron (Fe) mg/L <0.1 0.1 1.4 1.2 0.1 <0.1 0.1 8650910

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 <0.0005 0.0005 <0.0005 0.0005 8650910

Dissolved Magnesium (Mg) mg/L 80 0.05 170 280 0.05 27 0.05 8650910

Dissolved Potassium (K) mg/L 3.7 0.2 5.3 6.1 0.2 2.0 0.2 8650910

Dissolved Sodium (Na) mg/L 57 0.1 120 130 0.1 85 0.1 8650910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8759
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VSW647

Sampling Date 2023/05/04

COC Number TCEC-GWCM-MA

UNITS OW79-7 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8650742

1,4-Dichlorobenzene ug/L <0.40 0.40 8650742

Ethylbenzene ug/L <0.20 0.20 8650742

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8650742

Toluene ug/L <0.20 0.20 8650742

Vinyl Chloride ug/L <0.20 0.20 8650742

p+m-Xylene ug/L <0.20 0.20 8650742

o-Xylene ug/L <0.20 0.20 8650742

Total Xylenes ug/L <0.20 0.20 8650742

Surrogate Recovery (%)

4-Bromofluorobenzene % 93 8650742

D4-1,2-Dichloroethane % 105 8650742

D8-Toluene % 94 8650742

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSW643 VSW644 VSW645 VSW646

Sampling Date 2023/05/04 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MA TCEC-GWCM-MA TCEC-GWCM-MA TCEC-GWCM-MA

UNITS OW80-6 OW81-7 OW40A-7 OW60-8 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650742

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8650742

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650742

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8650742

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650742

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650742

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650742

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650742

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8650742

Surrogate Recovery (%)

4-Bromofluorobenzene % 94 94 94 93 8650742

D4-1,2-Dichloroethane % 106 105 106 104 8650742

D8-Toluene % 94 95 94 95 8650742

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8759
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C8759
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8650742 4-Bromofluorobenzene 2023/05/09 98 70 - 130 100 70 - 130 99 %

8650742 D4-1,2-Dichloroethane 2023/05/09 102 70 - 130 100 70 - 130 101 %

8650742 D8-Toluene 2023/05/09 99 70 - 130 99 70 - 130 96 %

8650742 1,4-Dichlorobenzene 2023/05/09 100 70 - 130 101 70 - 130 <0.40 ug/L      NC (1) 30

8650742 Benzene 2023/05/09 89 70 - 130 88 70 - 130 <0.20 ug/L      0.50 (1) 30

8650742 Ethylbenzene 2023/05/09 84 70 - 130 84 70 - 130 <0.20 ug/L      NC (1) 30

8650742 Methylene Chloride(Dichloromethane) 2023/05/09 95 70 - 130 92 70 - 130 <2.0 ug/L      NC (1) 30

8650742 o-Xylene 2023/05/09 83 70 - 130 85 70 - 130 <0.20 ug/L      0.83 (1) 30

8650742 p+m-Xylene 2023/05/09 85 70 - 130 86 70 - 130 <0.20 ug/L      2.6 (1) 30

8650742 Toluene 2023/05/09 86 70 - 130 86 70 - 130 <0.20 ug/L      0.64 (1) 30

8650742 Total Xylenes 2023/05/09 <0.20 ug/L      1.3 (1) 30

8650742 Vinyl Chloride 2023/05/09 97 70 - 130 96 70 - 130 <0.20 ug/L      NC (1) 30

8650910 Dissolved Barium (Ba) 2023/05/11 103 80 - 120 100 80 - 120 <0.005 mg/L      7.4 (1) 20

8650910 Dissolved Boron (B) 2023/05/11 NC 80 - 120 94 80 - 120 <0.02 mg/L      1.7 (1) 20

8650910 Dissolved Cadmium (Cd) 2023/05/11 102 80 - 120 99 80 - 120 <0.0001 mg/L      NC (1) 20

8650910 Dissolved Calcium (Ca) 2023/05/11 NC 80 - 120 101 80 - 120 <0.2 mg/L      0.68 (1) 20

8650910 Dissolved Iron (Fe) 2023/05/11 101 80 - 120 98 80 - 120 <0.1 mg/L      NC (1) 20

8650910 Dissolved Lead (Pb) 2023/05/11 97 80 - 120 97 80 - 120 <0.0005 mg/L      NC (1) 20

8650910 Dissolved Magnesium (Mg) 2023/05/11 103 80 - 120 100 80 - 120 <0.05 mg/L      0.44 (1) 20

8650910 Dissolved Potassium (K) 2023/05/11 105 80 - 120 101 80 - 120 <0.2 mg/L      0.45 (1) 20

8650910 Dissolved Sodium (Na) 2023/05/11 NC 80 - 120 100 80 - 120 <0.1 mg/L      0.67 (1) 20

8650947 Dissolved Chloride (Cl-) 2023/05/09 NC 80 - 120 98 80 - 120 <1.0 mg/L      0.12 (1) 20

8650948 Dissolved Sulphate (SO4) 2023/05/09 NC 75 - 125 98 80 - 120 <1.0 mg/L      0.87 (1) 20

8650952 Alkalinity (Total as CaCO3) 2023/05/10 98 85 - 115 <1.0 mg/L      0.49 (2) 20

8650953 Conductivity 2023/05/10 100 85 - 115 <1.0
umho/c

m
     0.26 (2) 25

8650955 pH 2023/05/10 102 98 - 103      0.28 (2) N/A

8650959 Nitrate (N) 2023/05/08 92 80 - 120 95 80 - 120 <0.10 mg/L      0.37 (1) 20

8651017 Dissolved Chloride (Cl-) 2023/05/10 83 80 - 120 102 80 - 120 <1.0 mg/L      1.8 (1) 20

8651018 Dissolved Sulphate (SO4) 2023/05/10 NC 75 - 125 102 80 - 120 <1.0 mg/L      4.3 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8759
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8651521 Total Kjeldahl Nitrogen (TKN) 2023/05/10 95 80 - 120 101 80 - 120 <0.7 mg/L      NC (1) 20 102 80 - 120

8653597 Total Ammonia-N 2023/05/10 100 (3) 75 - 125 100 80 - 120 <0.15 mg/L      NC (4) 20

8653843 Dissolved Organic Carbon 2023/05/10 91 (5) 80 - 120 95 80 - 120 <0.4 mg/L      9.5 (6) 20

8654411 Total Ammonia-N 2023/05/10 101 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20

8654959 Total Dissolved Solids 2023/05/11 <10 mg/L      0.50 (1) 20 98 90 - 110

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [VSW646-01]

(3) Matrix Spike Parent ID [VSW647-05]

(4) Duplicate Parent ID [VSW647-05]

(5) Matrix Spike Parent ID [VSW647-06]

(6) Duplicate Parent ID [VSW647-06]
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Bureau Veritas Job #: C3C8759
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C8768
Received: 2023/05/05, 15:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/24
Report #: R7641232

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Ground Water
# Samples Received: 7

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 6 N/A 2023/05/10 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2023/05/19 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 6 N/A 2023/05/11 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/05/19 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 6 N/A 2023/05/17

Conductance in Water - On-site 1 N/A 2023/05/18

Conductivity 7 N/A 2023/05/10 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 7 N/A 2023/05/11 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 5 N/A 2023/05/11 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 1 N/A 2023/05/12 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 1 N/A 2023/05/19 CAM SOP-00447 EPA 6020B m

Ammonia-N 7 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 7 N/A 2023/05/10 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 7 2023/05/09 2023/05/10 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 6 N/A 2023/05/17 Field pH Meter

Field Measured pH (3) 1 N/A 2023/05/18 Field pH Meter

Sulphate by Automated Turbidimetry 6 N/A 2023/05/11 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 1 N/A 2023/05/19 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 7 2023/05/10 2023/05/11 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 6 N/A 2023/05/17 Field Thermometer

Field Temperature (3) 1 N/A 2023/05/18 Field Thermometer

Total Kjeldahl Nitrogen in Water 7 2023/05/10 2023/05/11 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 6 N/A 2023/05/17

Turbidity - On-site 1 N/A 2023/05/18

Volatile Organic Compounds in Water 7 N/A 2023/05/11 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
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BUREAU VERITAS JOB #: C3C8768
Received: 2023/05/05, 15:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/24
Report #: R7641232

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3C8768
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID VSW694 VSW695 VSW696 VSW697

Sampling Date 2023/05/04 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW81-5 RDL OW80-3 FIELD BLANK GWDUP4 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 2880 N/A 780 780 780 N/A ONSITE

Field Temperature Celsius 9.5 N/A 12.7 12.7 12.7 N/A ONSITE

Field Turbidity NTU 8.49 N/A 421 421 421 N/A ONSITE

Field Measured pH pH 7.01 7.22 7.22 7.22 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 0.50 <0.15 0.37 0.15 8656365

Conductivity umho/cm 2800 1.0 650 1.3 650 1.0 8655176

Total Dissolved Solids mg/L 2110 10 320 <10 340 10 8655843

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 0.9 <0.7 0.7 0.7 8656176

Dissolved Organic Carbon mg/L 1.8 0.4 6.9 <0.4 6.9 0.4 8656202

pH pH 7.77 7.94 5.73 7.92 8655180

Dissolved Sulphate (SO4) mg/L 1300 10 28 <1.0 24 1.0 8654988

Alkalinity (Total as CaCO3) mg/L 400 1.0 230 <1.0 240 1.0 8655171

Dissolved Chloride (Cl-) mg/L 19 1.0 46 <1.0 46 1.0 8654980

Nitrate (N) mg/L <0.10 0.10 0.25 <0.10 0.29 0.10 8654960

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8768
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID VSW698 VSW699 VSW700

Sampling Date 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW60-4 RDL QC Batch OW40D-4 RDL OW79-5 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1050 N/A ONSITE 2160 N/A 1350 N/A ONSITE

Field Temperature Celsius 17.5 N/A ONSITE 14.4 N/A 18.3 N/A ONSITE

Field Turbidity NTU .999 N/A ONSITE 570 N/A 29.6 N/A ONSITE

Field Measured pH pH 7.46 ONSITE 7.46 7.45 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8656365 <0.15 0.15 <0.15 0.15 8656365

Conductivity umho/cm 980 1.0 8655176 2100 1.0 1200 1.0 8655176

Total Dissolved Solids mg/L 635 10 8655843 1520 10 695 10 8655843

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8656176 <0.7 0.7 <0.7 0.7 8656176

Dissolved Organic Carbon mg/L 6.9 0.4 8656202 3.5 0.4 2.8 0.4 8656202

pH pH 7.90 8655180 7.84 7.90 8655180

Dissolved Sulphate (SO4) mg/L 260 1.0 8674551 860 5.0 230 1.0 8654988

Alkalinity (Total as CaCO3) mg/L 270 1.0 8674772 390 1.0 450 1.0 8655171

Dissolved Chloride (Cl-) mg/L 4.9 1.0 8674550 5.2 1.0 24 1.0 8654980

Nitrate (N) mg/L <0.10 0.10 8654960 0.13 0.10 0.11 0.10 8654960

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8768
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (GROUND WATER)

Bureau Veritas ID VSW698 VSW699 VSW700

Sampling Date 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW60-4 QC Batch OW40D-4 OW79-5 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.14 8674798 0.015 0.022 0.005 8654806

Dissolved Boron (B) mg/L 0.04 8674798 0.22 0.07 0.02 8654806

Dissolved Cadmium (Cd) mg/L 0.0002 8674798 <0.0001 <0.0001 0.0001 8654806

Dissolved Calcium (Ca) mg/L 210 8674798 150 95 0.2 8654806

Dissolved Iron (Fe) mg/L 8.7 8674798 1.0 <0.1 0.1 8654806

Dissolved Lead (Pb) mg/L 0.47 8674798 0.0006 <0.0005 0.0005 8654806

Dissolved Magnesium (Mg) mg/L 51 8674798 140 85 0.05 8654806

Dissolved Potassium (K) mg/L 2.7 8674798 3.6 2.3 0.2 8654806

Dissolved Sodium (Na) mg/L 15 8674798 88 83 0.1 8654806

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSW694 VSW695 VSW696 VSW697

Sampling Date 2023/05/04 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW81-5 RDL OW80-3 FIELD BLANK GWDUP4 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.022 0.005 0.035 <0.005 0.028 0.005 8654806

Dissolved Boron (B) mg/L 0.54 0.02 <0.02 <0.02 <0.02 0.02 8654806

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 <0.0001 <0.0001 0.0001 8654806

Dissolved Calcium (Ca) mg/L 260 0.4 70 <0.2 63 0.2 8654806

Dissolved Iron (Fe) mg/L <0.1 0.1 2.9 <0.1 0.5 0.1 8654806

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 <0.0005 <0.0005 0.0005 8654806

Dissolved Magnesium (Mg) mg/L 180 0.05 17 <0.05 14 0.05 8654806

Dissolved Potassium (K) mg/L 5.2 0.2 4.3 <0.2 4.7 0.2 8654806

Dissolved Sodium (Na) mg/L 160 0.1 56 <0.1 49 0.1 8654806

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8768
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (GROUND WATER)

Bureau Veritas ID VSW698 VSW699 VSW700

Sampling Date 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW60-4 OW40D-4 OW79-5 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 0.20 8656158

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 0.40 8656158

Ethylbenzene ug/L <0.20 <0.20 <0.20 0.20 8656158

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 2.0 8656158

Toluene ug/L <0.20 <0.20 <0.20 0.20 8656158

Vinyl Chloride ug/L <0.20 <0.20 <0.20 0.20 8656158

p+m-Xylene ug/L <0.20 <0.20 <0.20 0.20 8656158

o-Xylene ug/L <0.20 <0.20 <0.20 0.20 8656158

Total Xylenes ug/L <0.20 <0.20 <0.20 0.20 8656158

Surrogate Recovery (%)

4-Bromofluorobenzene % 99 97 97 8656158

D4-1,2-Dichloroethane % 105 112 108 8656158

D8-Toluene % 95 96 97 8656158

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VSW694 VSW695 VSW696 VSW697

Sampling Date 2023/05/04 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW81-5 OW80-3 FIELD BLANK GWDUP4 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8656158

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8656158

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8656158

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8656158

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8656158

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8656158

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8656158

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8656158

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8656158

Surrogate Recovery (%)

4-Bromofluorobenzene % 96 97 97 97 8656158

D4-1,2-Dichloroethane % 110 107 108 111 8656158

D8-Toluene % 99 96 93 89 8656158

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8768
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C8768
Report Date: 2023/05/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8656158 4-Bromofluorobenzene 2023/05/11 96 (6) 70 - 130 97 70 - 130 97 %

8656158 D4-1,2-Dichloroethane 2023/05/11 110 (6) 70 - 130 97 70 - 130 107 %

8656158 D8-Toluene 2023/05/11 98 (6) 70 - 130 99 70 - 130 97 %

8654806 Dissolved Barium (Ba) 2023/05/11 96 (1) 80 - 120 96 80 - 120 <0.005 mg/L      NC (3) 20

8654806 Dissolved Boron (B) 2023/05/11 NC (1) 80 - 120 93 80 - 120 <0.02 mg/L      NC (3) 20

8654806 Dissolved Cadmium (Cd) 2023/05/11 102 (1) 80 - 120 98 80 - 120 <0.0001 mg/L      NC (3) 20

8654806 Dissolved Calcium (Ca) 2023/05/11 NC (1) 80 - 120 95 80 - 120 <0.2 mg/L      NC (3) 20

8654806 Dissolved Iron (Fe) 2023/05/11 103 (1) 80 - 120 100 80 - 120 <0.1 mg/L      NC (3) 20

8654806 Dissolved Lead (Pb) 2023/05/11 97 (1) 80 - 120 97 80 - 120 <0.0005 mg/L      NC (3) 20

8654806 Dissolved Magnesium (Mg) 2023/05/11 NC (1) 80 - 120 97 80 - 120 <0.05 mg/L      NC (3) 20

8654806 Dissolved Potassium (K) 2023/05/11 99 (1) 80 - 120 98 80 - 120 <0.2 mg/L      NC (3) 20

8654806 Dissolved Sodium (Na) 2023/05/11 NC (1) 80 - 120 100 80 - 120 <0.1 mg/L      NC (3) 20

8654960 Nitrate (N) 2023/05/10 110 80 - 120 105 80 - 120 <0.10 mg/L      8.5 (4) 20

8654980 Dissolved Chloride (Cl-) 2023/05/11 88 80 - 120 93 80 - 120 <1.0 mg/L      1.3 (4) 20

8654988 Dissolved Sulphate (SO4) 2023/05/11 88 75 - 125 93 80 - 120 <1.0 mg/L      NC (4) 20

8655171 Alkalinity (Total as CaCO3) 2023/05/10 96 85 - 115 <1.0 mg/L      NC (4) 20

8655176 Conductivity 2023/05/10 99 85 - 115 <1.0
umho/c

m
     NC (4) 25

8655180 pH 2023/05/10 102 98 - 103      1.2 (4) N/A

8655843 Total Dissolved Solids 2023/05/11 <10 mg/L      3.5 (5) 20 95 90 - 110

8656158 1,4-Dichlorobenzene 2023/05/11 99 (6) 70 - 130 105 70 - 130 <0.40 ug/L      NC (7) 30

8656158 Benzene 2023/05/11 89 (6) 70 - 130 83 70 - 130 <0.20 ug/L      NC (7) 30

8656158 Ethylbenzene 2023/05/11 84 (6) 70 - 130 89 70 - 130 <0.20 ug/L      NC (7) 30

8656158 Methylene Chloride(Dichloromethane) 2023/05/11 82 (6) 70 - 130 82 70 - 130 <2.0 ug/L      NC (7) 30

8656158 o-Xylene 2023/05/11 85 (6) 70 - 130 89 70 - 130 <0.20 ug/L      NC (7) 30

8656158 p+m-Xylene 2023/05/11 87 (6) 70 - 130 92 70 - 130 <0.20 ug/L      NC (7) 30

8656158 Toluene 2023/05/11 85 (6) 70 - 130 88 70 - 130 <0.20 ug/L      NC (7) 30

8656158 Total Xylenes 2023/05/11 <0.20 ug/L      NC (7) 30

8656158 Vinyl Chloride 2023/05/11 92 (6) 70 - 130 95 70 - 130 <0.20 ug/L      NC (7) 30

8656176 Total Kjeldahl Nitrogen (TKN) 2023/05/11 104 (8) 80 - 120 104 80 - 120 <0.7 mg/L      NC (9) 20 104 80 - 120
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8768
Report Date: 2023/05/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8656202 Dissolved Organic Carbon 2023/05/11 94 (10) 80 - 120 94 80 - 120 <0.4 mg/L      1.4 (11) 20

8656365 Total Ammonia-N 2023/05/10 101 75 - 125 99 80 - 120 <0.15 mg/L      NC (4) 20

8674550 Dissolved Chloride (Cl-) 2023/05/19 NC 80 - 120 96 80 - 120 <1.0 mg/L      5.0 (4) 20

8674551 Dissolved Sulphate (SO4) 2023/05/19 NC 75 - 125 99 80 - 120 <1.0 mg/L      0 (4) 20

8674772 Alkalinity (Total as CaCO3) 2023/05/19 97 85 - 115 <1.0 mg/L      0.60 (12) 20

8674798 Dissolved Barium (Ba) 2023/05/19 99 (13) 80 - 120 100 80 - 120 <0.005 mg/L      2.5 (14) 20

8674798 Dissolved Boron (B) 2023/05/19 93 (13) 80 - 120 98 80 - 120 <0.02 mg/L      4.2 (14) 20

8674798 Dissolved Cadmium (Cd) 2023/05/19 101 (13) 80 - 120 101 80 - 120 <0.0001 mg/L      18 (14) 20

8674798 Dissolved Calcium (Ca) 2023/05/19 NC (13) 80 - 120 104 80 - 120 <0.2 mg/L      2.3 (14) 20

8674798 Dissolved Iron (Fe) 2023/05/19 102 (13) 80 - 120 100 80 - 120 <0.1 mg/L      1.5 (14) 20

8674798 Dissolved Lead (Pb) 2023/05/19 98 (13) 80 - 120 103 80 - 120 <0.0005 mg/L      0.21 (14) 20

8674798 Dissolved Magnesium (Mg) 2023/05/19 NC (13) 80 - 120 96 80 - 120 <0.05 mg/L      1.9 (14) 20

8674798 Dissolved Potassium (K) 2023/05/19 100 (13) 80 - 120 98 80 - 120 <0.2 mg/L      1.4 (14) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8768
Report Date: 2023/05/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8674798 Dissolved Sodium (Na) 2023/05/19 95 (13) 80 - 120 97 80 - 120 <0.1 mg/L      0.43 (14) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Matrix Spike Parent ID [VSW694-03]

(2) Duplicate Parent ID [VSW694-03]

(3) Duplicate Parent ID [VSW696-03]

(4) Duplicate Parent ID

(5) Duplicate Parent ID [VSW700-02]

(6) Matrix Spike Parent ID [VSW694-07]

(7) Duplicate Parent ID [VSW694-07]

(8) Matrix Spike Parent ID [VSW700-04]

(9) Duplicate Parent ID [VSW700-04]

(10) Matrix Spike Parent ID [VSW700-06]

(11) Duplicate Parent ID [VSW700-06]

(12) Duplicate Parent ID [VSW698-01]

(13) Matrix Spike Parent ID [VSW698-03]

(14) Duplicate Parent ID [VSW698-03]
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Bureau Veritas Job #: C3C8768
Report Date: 2023/05/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Zunaira Allem, Project Manager Assistant

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 11 of 17

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Page 12 of 17



Page 13 of 17



Page 14 of 17



Page 15 of 17



Page 16 of 17



Page 17 of 17



BUREAU VERITAS JOB #: C3C8774
Received: 2023/05/05, 15:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/17
Report #: R7632488

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 4 N/A 2023/05/10 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/05/10 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 3 N/A 2023/05/09 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 4 N/A 2023/05/17

Conductivity 4 N/A 2023/05/10 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 4 N/A 2023/05/10 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 4 N/A 2023/05/11 CAM SOP-00447 EPA 6020B m

Ammonia-N 4 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 4 N/A 2023/05/08 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 4 2023/05/07 2023/05/10 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 4 N/A 2023/05/17 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/05/10 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 3 N/A 2023/05/09 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 4 2023/05/10 2023/05/11 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 4 N/A 2023/05/17 Field Thermometer

Total Kjeldahl Nitrogen in Water 4 2023/05/08 2023/05/10 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 4 N/A 2023/05/17

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C3C8774
Received: 2023/05/05, 15:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/17
Report #: R7632488

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
Page 2 of 14

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3C8774
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSW765 VSW766 VSW767

Sampling Date 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW80-27 OW81-27 QC Batch OW39A-26 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 820 1610 ONSITE 940 N/A ONSITE

Field Temperature Celsius 13.6 11.5 ONSITE 19.1 N/A ONSITE

Field Turbidity NTU 7.75 37.5 ONSITE 95.6 N/A ONSITE

Field Measured pH pH 7.88 6.75 ONSITE 7.82 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 <0.15 8654411 0.33 0.15 8654411

Conductivity umho/cm 740 1400 8650953 820 1.0 8650953

Total Dissolved Solids mg/L 415 1000 8654959 485 10 8654959

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 8651521 <0.7 0.7 8651521

Dissolved Organic Carbon mg/L 1.5 4.0 8653843 10 0.4 8653843

pH pH 8.31 7.94 8650955 8.24 8650955

Dissolved Sulphate (SO4) mg/L 22 260 8650948 47 1.0 8651018

Alkalinity (Total as CaCO3) mg/L 290 300 8650952 300 1.0 8650952

Dissolved Chloride (Cl-) mg/L 45 16 8650947 38 1.0 8651017

Nitrate (N) mg/L <0.10 <0.10 8650959 <0.10 0.10 8650959

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8774
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VSW768

Sampling Date 2023/05/04

COC Number TCEC-GWCM-MAY

UNITS OW79-26 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 990 N/A ONSITE

Field Temperature Celsius 15.3 N/A ONSITE

Field Turbidity NTU 59.3 N/A ONSITE

Field Measured pH pH 7.08 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8654411

Conductivity umho/cm 830 1.0 8650953

Total Dissolved Solids mg/L 465 10 8654959

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8651521

Dissolved Organic Carbon mg/L 1.6 0.4 8653843

pH pH 8.07 8650955

Dissolved Sulphate (SO4) mg/L 93 1.0 8650948

Alkalinity (Total as CaCO3) mg/L 270 1.0 8650952

Dissolved Chloride (Cl-) mg/L 20 1.0 8650947

Nitrate (N) mg/L <0.10 0.10 8650959

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 4 of 14

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C3C8774
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VSW765 VSW766 VSW767 VSW768

Sampling Date 2023/05/04 2023/05/04 2023/05/04 2023/05/04

COC Number TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY TCEC-GWCM-MAY

UNITS OW80-27 OW81-27 OW39A-26 OW79-26 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.047 0.048 0.074 0.023 0.005 8650910

Dissolved Boron (B) mg/L 1.7 1.3 1.7 1.5 0.02 8650910

Dissolved Cadmium (Cd) mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.0001 8650910

Dissolved Calcium (Ca) mg/L 15 89 26 31 0.2 8650910

Dissolved Iron (Fe) mg/L <0.1 <0.1 <0.1 <0.1 0.1 8650910

Dissolved Lead (Pb) mg/L <0.0005 <0.0005 <0.0005 <0.0005 0.0005 8650910

Dissolved Magnesium (Mg) mg/L 7.6 56 17 16 0.05 8650910

Dissolved Potassium (K) mg/L 2.3 2.3 3.2 5.8 0.2 8650910

Dissolved Sodium (Na) mg/L 150 140 160 140 0.1 8650910

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C8774
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C8774
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8650910 Dissolved Barium (Ba) 2023/05/11 103 (1) 80 - 120 100 80 - 120 <0.005 mg/L      7.4 (2) 20

8650910 Dissolved Boron (B) 2023/05/11 NC (1) 80 - 120 94 80 - 120 <0.02 mg/L      1.7 (2) 20

8650910 Dissolved Cadmium (Cd) 2023/05/11 102 (1) 80 - 120 99 80 - 120 <0.0001 mg/L      NC (2) 20

8650910 Dissolved Calcium (Ca) 2023/05/11 NC (1) 80 - 120 101 80 - 120 <0.2 mg/L      0.68 (2) 20

8650910 Dissolved Iron (Fe) 2023/05/11 101 (1) 80 - 120 98 80 - 120 <0.1 mg/L      NC (2) 20

8650910 Dissolved Lead (Pb) 2023/05/11 97 (1) 80 - 120 97 80 - 120 <0.0005 mg/L      NC (2) 20

8650910 Dissolved Magnesium (Mg) 2023/05/11 103 (1) 80 - 120 100 80 - 120 <0.05 mg/L      0.44 (2) 20

8650910 Dissolved Potassium (K) 2023/05/11 105 (1) 80 - 120 101 80 - 120 <0.2 mg/L      0.45 (2) 20

8650910 Dissolved Sodium (Na) 2023/05/11 NC (1) 80 - 120 100 80 - 120 <0.1 mg/L      0.67 (2) 20

8650947 Dissolved Chloride (Cl-) 2023/05/09 NC 80 - 120 98 80 - 120 <1.0 mg/L      0.12 (3) 20

8650948 Dissolved Sulphate (SO4) 2023/05/09 NC 75 - 125 98 80 - 120 <1.0 mg/L      0.87 (3) 20

8650952 Alkalinity (Total as CaCO3) 2023/05/10 98 85 - 115 <1.0 mg/L      0.49 (3) 20

8650953 Conductivity 2023/05/10 100 85 - 115 <1.0
umho/c

m
     0.26 (3) 25

8650955 pH 2023/05/10 102 98 - 103      0.28 (3) N/A

8650959 Nitrate (N) 2023/05/08 92 80 - 120 95 80 - 120 <0.10 mg/L      0.37 (3) 20

8651017 Dissolved Chloride (Cl-) 2023/05/10 83 80 - 120 102 80 - 120 <1.0 mg/L      1.8 (3) 20

8651018 Dissolved Sulphate (SO4) 2023/05/10 NC 75 - 125 102 80 - 120 <1.0 mg/L      4.3 (3) 20

8651521 Total Kjeldahl Nitrogen (TKN) 2023/05/10 95 (4) 80 - 120 101 80 - 120 <0.7 mg/L      NC (5) 20 102 80 - 120

8653843 Dissolved Organic Carbon 2023/05/10 91 80 - 120 95 80 - 120 <0.4 mg/L      9.5 (3) 20

8654411 Total Ammonia-N 2023/05/10 101 75 - 125 100 80 - 120 <0.15 mg/L      NC (3) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C8774
Report Date: 2023/05/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8654959 Total Dissolved Solids 2023/05/11 <10 mg/L      0.50 (6) 20 98 90 - 110

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Matrix Spike Parent ID [VSW768-03]

(2) Duplicate Parent ID [VSW768-03]

(3) Duplicate Parent ID

(4) Matrix Spike Parent ID [VSW768-04]

(5) Duplicate Parent ID [VSW768-04]

(6) Duplicate Parent ID [VSW766-02]
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Bureau Veritas Job #: C3C8774
Report Date: 2023/05/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3E8751
Received: 2023/05/25, 08:50

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/26
Report #: R7645767

Version: 2 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/05/26 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/05/26 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 1 N/A 2023/05/25

Conductivity 1 N/A 2023/05/26 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/05/26 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/26 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/05/26 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 1 N/A 2023/05/26 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/05/25 2023/05/26 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 1 N/A 2023/05/25 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/05/26 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/05/25 2023/05/26 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 1 N/A 2023/05/25 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/05/26 2023/05/26 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 1 N/A 2023/05/25

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
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BUREAU VERITAS JOB #: C3E8751
Received: 2023/05/25, 08:50

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/26
Report #: R7645767

Version: 2 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3E8751
Report Date: 2023/05/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VXF200

Sampling Date 2023/05/23

COC Number n/a

UNITS OW84-31 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 2360 N/A ONSITE

Field Temperature Celsius 17.5 N/A ONSITE

Field Turbidity NTU 7.31 N/A ONSITE

Field Measured pH pH 6.8 ONSITE

Inorganics

Total Ammonia-N mg/L 0.35 0.15 8686297

Conductivity umho/cm 2200 1.0 8685258

Total Dissolved Solids mg/L 1710 10 8683672

Total Kjeldahl Nitrogen (TKN) mg/L 0.7 0.7 8686309

Dissolved Organic Carbon mg/L 17 0.4 8686379

pH pH 7.59 8685259

Dissolved Sulphate (SO4) mg/L 760 5.0 8685464

Alkalinity (Total as CaCO3) mg/L 400 1.0 8685256

Dissolved Chloride (Cl-) mg/L 21 1.0 8685430

Nitrate (N) mg/L 6.45 0.10 8685318

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3E8751
Report Date: 2023/05/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VXF200

Sampling Date 2023/05/23

COC Number n/a

UNITS OW84-31 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.053 0.005 8686144

Dissolved Boron (B) mg/L 0.52 0.02 8686144

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 8686144

Dissolved Calcium (Ca) mg/L 280 0.2 8686144

Dissolved Iron (Fe) mg/L <0.1 0.1 8686144

Dissolved Lead (Pb) mg/L <0.0005 0.0005 8686144

Dissolved Magnesium (Mg) mg/L 79 0.05 8686144

Dissolved Potassium (K) mg/L 6.5 0.2 8686144

Dissolved Sodium (Na) mg/L 140 0.1 8686144

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3E8751
Report Date: 2023/05/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BEG

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3E8751
Report Date: 2023/05/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8683672 Total Dissolved Solids 2023/05/26 97 90 - 110 <10 mg/L      0 (1) 20

8685256 Alkalinity (Total as CaCO3) 2023/05/26 98 85 - 115 <1.0 mg/L      1.7 (2) 20

8685258 Conductivity 2023/05/26 101 85 - 115 <1.0
umho/c

m
     0.46 (2) 25

8685259 pH 2023/05/26 102 98 - 103      0.68 (2) N/A

8685318 Nitrate (N) 2023/05/26 99 (3) 80 - 120 101 80 - 120 <0.10 mg/L      0.38 (2) 20

8685430 Dissolved Chloride (Cl-) 2023/05/26 NC (3) 80 - 120 102 80 - 120 <1.0 mg/L      0.38 (2) 20

8685464 Dissolved Sulphate (SO4) 2023/05/26 NC (3) 75 - 125 96 80 - 120 <1.0 mg/L      0.094 (2) 20

8686144 Dissolved Barium (Ba) 2023/05/26 100 (4) 80 - 120 97 80 - 120 <0.005 mg/L      2.7 (5) 20

8686144 Dissolved Boron (B) 2023/05/26 NC (4) 80 - 120 98 80 - 120 <0.02 mg/L      4.8 (5) 20

8686144 Dissolved Cadmium (Cd) 2023/05/26 101 (4) 80 - 120 98 80 - 120 <0.0001 mg/L      NC (5) 20

8686144 Dissolved Calcium (Ca) 2023/05/26 NC (4) 80 - 120 97 80 - 120 <0.2 mg/L      2.8 (5) 20

8686144 Dissolved Iron (Fe) 2023/05/26 101 (4) 80 - 120 98 80 - 120 <0.1 mg/L      NC (5) 20

8686144 Dissolved Lead (Pb) 2023/05/26 99 (4) 80 - 120 97 80 - 120 <0.0005 mg/L      NC (5) 20

8686144 Dissolved Magnesium (Mg) 2023/05/26 NC (4) 80 - 120 98 80 - 120 <0.05 mg/L      1.1 (5) 20

8686144 Dissolved Potassium (K) 2023/05/26 104 (4) 80 - 120 98 80 - 120 <0.2 mg/L      0.97 (5) 20

8686144 Dissolved Sodium (Na) 2023/05/26 NC (4) 80 - 120 98 80 - 120 <0.1 mg/L      1.3 (5) 20

8686297 Total Ammonia-N 2023/05/26 102 (6) 75 - 125 103 80 - 120 <0.15 mg/L      4.2 (7) 20

8686309 Total Kjeldahl Nitrogen (TKN) 2023/05/26 101 (8) 80 - 120 101 80 - 120 <0.7 mg/L      NC (9) 20 106 80 - 120

Page 6 of 10

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BEG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3E8751
Report Date: 2023/05/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8686379 Dissolved Organic Carbon 2023/05/26 95 (10) 80 - 120 98 80 - 120 <0.4 mg/L      2.5 (11) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [VXF200-01]

(3) Matrix Spike Parent ID [VXF200-01]

(4) Matrix Spike Parent ID [VXF200-03]

(5) Duplicate Parent ID [VXF200-03]

(6) Matrix Spike Parent ID [VXF200-05]

(7) Duplicate Parent ID [VXF200-05]

(8) Matrix Spike Parent ID [VXF200-04]

(9) Duplicate Parent ID [VXF200-04]

(10) Matrix Spike Parent ID [VXF200-06]

(11) Duplicate Parent ID [VXF200-06]
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Bureau Veritas Job #: C3E8751
Report Date: 2023/05/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3F0162
Received: 2023/05/26, 09:01

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/29
Report #: R7648588

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/05/29 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/05/29 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 1 N/A 2023/05/26

Conductivity 1 N/A 2023/05/29 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/05/26 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/05/29 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/05/29 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 1 N/A 2023/05/29 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/05/27 2023/05/29 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 1 N/A 2023/05/26 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/05/29 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/05/27 2023/05/29 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 1 N/A 2023/05/26 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/05/29 2023/05/29 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 1 N/A 2023/05/26

Volatile Organic Compounds in Water 1 N/A 2023/05/29 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.
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BUREAU VERITAS JOB #: C3F0162
Received: 2023/05/26, 09:01

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/05/29
Report #: R7648588

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MAY

Site Location: ON07

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3F0162
Report Date: 2023/05/29

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VXN453

Sampling Date 2023/05/25

COC Number TCEC-GWCM-MAY

UNITS OW67-4 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 780 N/A ONSITE

Field Temperature Celsius 12.7 N/A ONSITE

Field Turbidity NTU >1000 N/A ONSITE

Field Measured pH pH 6.8 ONSITE

Inorganics

Total Ammonia-N mg/L 1.48 0.15 8690174

Conductivity umho/cm 640 1.0 8688665

Total Dissolved Solids mg/L 1070 10 8686063

Total Kjeldahl Nitrogen (TKN) mg/L 13 10 8690240

Dissolved Organic Carbon mg/L 13 0.4 8686379

pH pH 7.67 8688667

Dissolved Sulphate (SO4) mg/L 74 1.0 8687328

Alkalinity (Total as CaCO3) mg/L 220 1.0 8688658

Dissolved Chloride (Cl-) mg/L 18 1.0 8687336

Nitrate (N) mg/L 0.10 0.10 8687543

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3F0162
Report Date: 2023/05/29

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VXN453

Sampling Date 2023/05/25

COC Number TCEC-GWCM-MAY

UNITS OW67-4 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.049 0.005 8689866

Dissolved Boron (B) mg/L 0.09 0.02 8689866

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 8689866

Dissolved Calcium (Ca) mg/L 56 0.2 8689866

Dissolved Iron (Fe) mg/L 1.2 0.1 8689866

Dissolved Lead (Pb) mg/L 0.0008 0.0005 8689866

Dissolved Magnesium (Mg) mg/L 15 0.05 8689866

Dissolved Potassium (K) mg/L 2.9 0.2 8689866

Dissolved Sodium (Na) mg/L 56 0.1 8689866

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3F0162
Report Date: 2023/05/29

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VXN453

Sampling Date 2023/05/25

COC Number TCEC-GWCM-MAY

UNITS OW67-4 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8686920

1,4-Dichlorobenzene ug/L <0.40 0.40 8686920

Ethylbenzene ug/L <0.20 0.20 8686920

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8686920

Toluene ug/L <0.20 0.20 8686920

Vinyl Chloride ug/L <0.20 0.20 8686920

p+m-Xylene ug/L <0.20 0.20 8686920

o-Xylene ug/L <0.20 0.20 8686920

Total Xylenes ug/L <0.20 0.20 8686920

Surrogate Recovery (%)

4-Bromofluorobenzene % 99 8686920

D4-1,2-Dichloroethane % 102 8686920

D8-Toluene % 95 8686920

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3F0162
Report Date: 2023/05/29

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BEG

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3F0162
Report Date: 2023/05/29

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8686920 4-Bromofluorobenzene 2023/05/27 101 70 - 130 102 70 - 130 101 %

8686920 D4-1,2-Dichloroethane 2023/05/27 103 70 - 130 98 70 - 130 110 %

8686920 D8-Toluene 2023/05/27 106 70 - 130 107 70 - 130 87 %

8686063 Total Dissolved Solids 2023/05/29 100 90 - 110 <10 mg/L      2.9 (1) 20

8686379 Dissolved Organic Carbon 2023/05/26 95 80 - 120 98 80 - 120 <0.4 mg/L      2.5 (1) 20

8686920 1,4-Dichlorobenzene 2023/05/27 104 70 - 130 107 70 - 130 <0.40 ug/L      NC (1) 30

8686920 Benzene 2023/05/27 90 70 - 130 92 70 - 130 <0.20 ug/L      NC (1) 30

8686920 Ethylbenzene 2023/05/27 88 70 - 130 93 70 - 130 <0.20 ug/L      NC (1) 30

8686920 Methylene Chloride(Dichloromethane) 2023/05/27 115 70 - 130 113 70 - 130 <2.0 ug/L      NC (1) 30

8686920 o-Xylene 2023/05/27 87 70 - 130 97 70 - 130 <0.20 ug/L      NC (1) 30

8686920 p+m-Xylene 2023/05/27 92 70 - 130 98 70 - 130 <0.20 ug/L      NC (1) 30

8686920 Toluene 2023/05/27 97 70 - 130 100 70 - 130 <0.20 ug/L      NC (1) 30

8686920 Total Xylenes 2023/05/27 <0.20 ug/L      NC (1) 30

8686920 Vinyl Chloride 2023/05/27 96 70 - 130 99 70 - 130 <0.20 ug/L      NC (1) 30

8687328 Dissolved Sulphate (SO4) 2023/05/29 81 75 - 125 97 80 - 120 <1.0 mg/L      2.9 (1) 20

8687336 Dissolved Chloride (Cl-) 2023/05/29 NC 80 - 120 98 80 - 120 <1.0 mg/L      13 (1) 20

8687543 Nitrate (N) 2023/05/29 97 (2) 80 - 120 99 80 - 120 <0.10 mg/L      14 (3) 20

8688658 Alkalinity (Total as CaCO3) 2023/05/29 95 85 - 115 <1.0 mg/L      0.74 (1) 20

8688665 Conductivity 2023/05/29 99 85 - 115 <1.0
umho/c

m
     0.68 (1) 25

8688667 pH 2023/05/29 102 98 - 103      0.53 (1) N/A

8689866 Dissolved Barium (Ba) 2023/05/29 101 80 - 120 100 80 - 120 <0.005 mg/L      0.55 (1) 20

8689866 Dissolved Boron (B) 2023/05/29 99 80 - 120 100 80 - 120 <0.02 mg/L

8689866 Dissolved Cadmium (Cd) 2023/05/29 101 80 - 120 101 80 - 120 <0.0001 mg/L      NC (1) 20

8689866 Dissolved Calcium (Ca) 2023/05/29 NC 80 - 120 105 80 - 120 <0.2 mg/L      2.3 (1) 20

8689866 Dissolved Iron (Fe) 2023/05/29 99 80 - 120 105 80 - 120 <0.1 mg/L

8689866 Dissolved Lead (Pb) 2023/05/29 96 80 - 120 100 80 - 120 <0.0005 mg/L      NC (1) 20

8689866 Dissolved Magnesium (Mg) 2023/05/29 NC 80 - 120 103 80 - 120 <0.05 mg/L      6.5 (1) 20

8689866 Dissolved Potassium (K) 2023/05/29 102 80 - 120 103 80 - 120 <0.2 mg/L      2.7 (1) 20

8689866 Dissolved Sodium (Na) 2023/05/29 98 80 - 120 100 80 - 120 <0.1 mg/L      2.3 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BEG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3F0162
Report Date: 2023/05/29

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8690174 Total Ammonia-N 2023/05/29 99 75 - 125 101 80 - 120 <0.15 mg/L      NC (1) 20

8690240 Total Kjeldahl Nitrogen (TKN) 2023/05/29 NC 80 - 120 102 80 - 120 <0.7 mg/L      2.7 (1) 20 106 80 - 120

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VXN453-01]

(3) Duplicate Parent ID [VXN453-01]
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Bureau Veritas Job #: C3F0162
Report Date: 2023/05/29

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y5003
Received: 2023/11/03, 09:29

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/15
Report #: R7912531

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NOV

Site Location: ON07

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 2 N/A 2023/11/04 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 2 N/A 2023/11/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 2 N/A 2023/11/08

Conductivity 2 N/A 2023/11/04 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 2 N/A 2023/11/07 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 2 N/A 2023/11/06 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2023/11/06 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 2 N/A 2023/11/15 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2023/11/03 2023/11/04 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 2 N/A 2023/11/08 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/11/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 2 2023/11/07 2023/11/08 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 2 N/A 2023/11/08 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 2 N/A 2023/11/08

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
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BUREAU VERITAS JOB #: C3Y5003
Received: 2023/11/03, 09:29

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/15
Report #: R7912531

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NOV

Site Location: ON07

dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3Y5003
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMP531 XMP532

Sampling Date 2023/11/01 2023/11/01

COC Number TCEC-GWCM-NOV TCEC-GWCM-NOV

UNITS OW67-11 RDL OW54-10 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1650 N/A 2630 N/A ONSITE

Field Temperature Celsius 9.0 N/A 7.9 N/A ONSITE

Field Measured Field Turbidity NTU 65.5 N/A 17.4 N/A ONSITE

Field Measured pH pH 7.1 7.5 ONSITE

Inorganics

Total Ammonia-N mg/L  5.43 (1) 0.15 <0.15 0.15 9028493

Conductivity umho/cm 1400 1.0 2400 1.0 9028739

Total Dissolved Solids mg/L 950 10 1940 10 9034014

Total Kjeldahl Nitrogen (TKN) mg/L  5.2 (1) 0.7 <0.7 0.7 9030517

Dissolved Organic Carbon mg/L 4.1 0.4 2.4 0.4 9027742

pH pH 7.76 7.80 9028263

Dissolved Sulphate (SO4) mg/L 360 2.0 1000 5.0 9028232

Alkalinity (Total as CaCO3) mg/L 380 1.0 330 1.0 9028738

Dissolved Chloride (Cl-) mg/L 27 1.0 7.4 1.0 9028223

Nitrate (N) mg/L 0.31 0.10 0.41 0.10 9028220

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

(1) TKN < NH4: Both values fall within acceptable RPD limits for duplicates and are likely equivalent.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5003
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XMP531 XMP532

Sampling Date 2023/11/01 2023/11/01

COC Number TCEC-GWCM-NOV TCEC-GWCM-NOV

UNITS OW67-11 RDL OW54-10 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.020 0.005 0.011 0.005 9030495

Dissolved Boron (B) mg/L 0.44 0.02 0.97 0.02 9030495

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 0.0001 9030495

Dissolved Calcium (Ca) mg/L 130 0.2 170 0.4 9030495

Dissolved Iron (Fe) mg/L 0.8 0.1 1.3 0.1 9030495

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 0.0005 9030495

Dissolved Magnesium (Mg) mg/L 94 0.05 180 0.05 9030495

Dissolved Potassium (K) mg/L 5.3 0.2 4.6 0.2 9030495

Dissolved Sodium (Na) mg/L 48 0.1 160 0.1 9030495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5003
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 5.7°C

Nitrate & Nitrite: Analysis was performed past sample holding time.  This may increase the variability associated with these results.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y5003
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9027742 Dissolved Organic Carbon 2023/11/07 94 80 - 120 97 80 - 120 <0.4 mg/L      0.30 (1) 20

9028220 Nitrate (N) 2023/11/15 96 80 - 120 95 80 - 120 <0.10 mg/L      NC (1) 20

9028223 Dissolved Chloride (Cl-) 2023/11/06 97 80 - 120 99 80 - 120 <1.0 mg/L      NC (1) 20

9028232 Dissolved Sulphate (SO4) 2023/11/06 90 75 - 125 101 80 - 120 <1.0 mg/L      NC (1) 20

9028263 pH 2023/11/04 102 98 - 103      1.4 (1) N/A

9028493 Total Ammonia-N 2023/11/07 NC 75 - 125 100 80 - 120 <0.15 mg/L      1.6 (1) 20

9028738 Alkalinity (Total as CaCO3) 2023/11/04 95 85 - 115 <1.0 mg/L      0.55 (1) 20

9028739 Conductivity 2023/11/04 100 85 - 115 <1.0
umho/c

m
     0.74 (1) 10

9030495 Dissolved Barium (Ba) 2023/11/06 97 80 - 120 93 80 - 120 <0.005 mg/L      3.5 (1) 20

9030495 Dissolved Boron (B) 2023/11/06 NC 80 - 120 90 80 - 120 <0.02 mg/L      2.5 (1) 20

9030495 Dissolved Cadmium (Cd) 2023/11/06 100 80 - 120 95 80 - 120 <0.0001 mg/L      NC (1) 20

9030495 Dissolved Calcium (Ca) 2023/11/06 NC 80 - 120 97 80 - 120 <0.2 mg/L      3.0 (1) 20

9030495 Dissolved Iron (Fe) 2023/11/06 101 80 - 120 98 80 - 120 <0.1 mg/L      NC (1) 20

9030495 Dissolved Lead (Pb) 2023/11/06 97 80 - 120 97 80 - 120 <0.0005 mg/L      NC (1) 20

9030495 Dissolved Magnesium (Mg) 2023/11/06 NC 80 - 120 97 80 - 120 <0.05 mg/L      2.7 (1) 20

9030495 Dissolved Potassium (K) 2023/11/06 105 80 - 120 97 80 - 120 <0.2 mg/L      2.1 (1) 20

9030495 Dissolved Sodium (Na) 2023/11/06 NC 80 - 120 98 80 - 120 <0.1 mg/L      2.6 (1) 20

9030517 Total Kjeldahl Nitrogen (TKN) 2023/11/07 NC 80 - 120 105 80 - 120 <0.7 mg/L      1.3 (1) 20 98 80 - 120
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5003
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9034014 Total Dissolved Solids 2023/11/08 100 90 - 110 <10 mg/L      1.6 (2) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [XMP531-02]
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Bureau Veritas Job #: C3Y5003
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y5157
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/14
Report #: R7911667

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NO

Site Location: ON07

Sample Matrix: Ground Water
# Samples Received: 8

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 7 N/A 2023/11/04 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 7 N/A 2023/11/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 7 N/A 2023/11/08

Conductivity 6 N/A 2023/11/04 CAM SOP-00414 SM 23 2510 m

Conductivity 1 N/A 2023/11/06 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 7 N/A 2023/11/07 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 7 N/A 2023/11/06 CAM SOP-00447 EPA 6020B m

Ammonia-N 7 N/A 2023/11/07 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 7 N/A 2023/11/13 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 6 2023/11/03 2023/11/04 CAM SOP-00413 SM 4500H+ B m

pH 1 2023/11/04 2023/11/04 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 7 N/A 2023/11/08 Field pH Meter

Sulphate by Automated Turbidimetry 7 N/A 2023/11/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 7 2023/11/08 2023/11/09 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 7 N/A 2023/11/08 Field Thermometer

Total Kjeldahl Nitrogen in Water 7 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 7 N/A 2023/11/08

Volatile Organic Compounds in Water 2 N/A 2023/11/13 CAM SOP-00228 EPA 8260D

Volatile Organic Compounds in Water 1 N/A 2023/11/07 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
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BUREAU VERITAS JOB #: C3Y5157
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/14
Report #: R7911667

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NO

Site Location: ON07

Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID XMQ480 XMQ481 XMQ482

Sampling Date 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW71A-5 RDL QC Batch OW58-6 RDL OW73-6 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1530 N/A ONSITE 3910 N/A 4660 N/A ONSITE

Field Temperature Celsius 9.4 N/A ONSITE 11.3 N/A 11.6 N/A ONSITE

Field Measured Field Turbidity NTU 16.4 N/A ONSITE 7.65 N/A 92.2 N/A ONSITE

Field Measured pH pH 6.97 ONSITE 7.1 7.0 ONSITE

Inorganics

Total Ammonia-N mg/L 0.27 0.15 9032227 <0.15 0.15 <0.15 0.15 9032227

Conductivity umho/cm 1400 1.0 9028739 3600 1.0 4400 1.0 9028739

Total Dissolved Solids mg/L 875 10 9034030 3330 10 4310 10 9034030

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 9032318 <0.7 0.7 <0.7 0.7 9030517

Dissolved Organic Carbon mg/L 6.5 0.4 9027742 5.0 0.4 3.3 0.4 9027742

pH pH 7.78 9028263 7.52 7.57 9028263

Dissolved Sulphate (SO4) mg/L 300 1.0 9029629 2000 5.0 2500 10 9029629

Alkalinity (Total as CaCO3) mg/L 440 1.0 9028738 360 1.0 480 1.0 9028738

Dissolved Chloride (Cl-) mg/L 25 1.0 9029619 2.2 1.0 5.1 1.0 9029619

Nitrate (N) mg/L 0.27 0.10 9028730 <0.10 0.10 <0.10 0.10 9028730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID XMQ483 XMQ484 XMQ485

Sampling Date 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW72-6 RDL QC Batch OW16-6 OW68-5 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 3070 N/A ONSITE 2020 1340 N/A ONSITE

Field Temperature Celsius 10.8 N/A ONSITE 8.0 10.3 N/A ONSITE

Field Measured Field Turbidity NTU 6.95 N/A ONSITE 13.1 5.61 N/A ONSITE

Field Measured pH pH 7.0 ONSITE 6.9 6.9 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 9032227 <0.15 <0.15 0.15 9032227

Conductivity umho/cm 2800 1.0 9028739 1800 1200 1.0 9028739

Total Dissolved Solids mg/L 2270 10 9034030 1070 630 10 9034030

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 9032318 <0.7 <0.7 0.7 9030517

Dissolved Organic Carbon mg/L 8.1 0.4 9027742 3.3 2.5 0.4 9027742

pH pH 7.66 9028263 7.72 7.70 9028263

Dissolved Sulphate (SO4) mg/L 1200 5.0 9029629 380 170 1.0 9029629

Alkalinity (Total as CaCO3) mg/L 540 1.0 9028738 590 470 1.0 9028738

Dissolved Chloride (Cl-) mg/L 3.1 1.0 9029619 39 6.1 1.0 9029619

Nitrate (N) mg/L <0.10 0.10 9028730 0.23 <0.10 0.10 9028730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  GROUND WATER

Bureau Veritas ID XMQ487

Sampling Date 2023/11/02

COC Number TCEC-GWCM-NO

UNITS GWDUP1 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 2020 N/A ONSITE

Field Temperature Celsius 8.0 N/A ONSITE

Field Measured Field Turbidity NTU 13.1 N/A ONSITE

Field Measured pH pH 6.9 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 9032227

Conductivity umho/cm 1800 1.0 9029262

Total Dissolved Solids mg/L 1100 10 9034030

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 9030517

Dissolved Organic Carbon mg/L 3.2 0.4 9027742

pH pH 7.80 9029263

Dissolved Sulphate (SO4) mg/L 380 1.0 9029629

Alkalinity (Total as CaCO3) mg/L 590 1.0 9029261

Dissolved Chloride (Cl-) mg/L 39 1.0 9029619

Nitrate (N) mg/L 0.24 0.10 9028730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (GROUND WATER)

Bureau Veritas ID XMQ484 XMQ485 XMQ487

Sampling Date 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW16-6 OW68-5 GWDUP1 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.012 0.033 0.012 0.005 9030495

Dissolved Boron (B) mg/L 0.18 0.10 0.17 0.02 9030495

Dissolved Cadmium (Cd) mg/L <0.0001 <0.0001 <0.0001 0.0001 9030495

Dissolved Calcium (Ca) mg/L 120 110 110 0.2 9030495

Dissolved Iron (Fe) mg/L 0.1 <0.1 0.1 0.1 9030495

Dissolved Lead (Pb) mg/L <0.0005 <0.0005 <0.0005 0.0005 9030495

Dissolved Magnesium (Mg) mg/L 100 82 100 0.05 9030495

Dissolved Potassium (K) mg/L 5.1 2.6 5.1 0.2 9030495

Dissolved Sodium (Na) mg/L 170 37 170 0.1 9030495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID XMQ480 XMQ481 XMQ482 XMQ483

Sampling Date 2023/11/02 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW71A-5 RDL OW58-6 OW73-6 RDL OW72-6 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.063 0.005 0.008 0.009 0.005 0.007 0.005 9030495

Dissolved Boron (B) mg/L 0.14 0.02 0.69 0.84 0.02 0.77 0.02 9030495

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 <0.0001 0.0001 <0.0001 0.0001 9030495

Dissolved Calcium (Ca) mg/L 130 0.2 410 480 0.4 200 0.2 9030495

Dissolved Iron (Fe) mg/L 0.6 0.1 1.2 0.5 0.1 <0.1 0.1 9030495

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 <0.0005 0.0005 <0.0005 0.0005 9030495

Dissolved Magnesium (Mg) mg/L 97 0.05 280 360 0.05 290 0.05 9030495

Dissolved Potassium (K) mg/L 3.1 0.2 6.5 7.5 0.2 5.1 0.2 9030495

Dissolved Sodium (Na) mg/L 41 0.1 200 260 0.1 120 0.1 9030495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (GROUND WATER)

Bureau Veritas ID XMQ484 XMQ486 XMQ487

Sampling Date 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW16-6 QC Batch TRIP BLANK QC Batch GWDUP1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 9041523 <0.20 9030036 <0.20 0.20 9041523

1,4-Dichlorobenzene ug/L <0.40 9041523 <0.40 9030036 <0.40 0.40 9041523

Ethylbenzene ug/L <0.20 9041523 <0.20 9030036 <0.20 0.20 9041523

Methylene Chloride(Dichloromethane) ug/L <2.0 9041523 <2.0 9030036 <2.0 2.0 9041523

Toluene ug/L <0.20 9041523 <0.20 9030036 <0.20 0.20 9041523

Vinyl Chloride ug/L <0.20 9041523 <0.20 9030036 <0.20 0.20 9041523

p+m-Xylene ug/L <0.20 9041523 <0.20 9030036 <0.20 0.20 9041523

o-Xylene ug/L <0.20 9041523 <0.20 9030036 <0.20 0.20 9041523

Total Xylenes ug/L <0.20 9041523 <0.20 9030036 <0.20 0.20 9041523

Surrogate Recovery (%)

4-Bromofluorobenzene % 100 9041523 101 9030036 99 9041523

D4-1,2-Dichloroethane % 106 9041523 101 9030036 105 9041523

D8-Toluene % 95 9041523 96 9030036 95 9041523

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.7°C

Package 2 6.7°C

Package 3 9.0°C

Package 4 7.3°C

Package 5 6.3°C

Package 6 5.0°C

Nitrate & Nitrite: Analysis was performed past sample holding time.  This may increase the variability associated with these results.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9030036 4-Bromofluorobenzene 2023/11/07 103 70 - 130 101 70 - 130 102 %

9030036 D4-1,2-Dichloroethane 2023/11/07 102 70 - 130 98 70 - 130 101 %

9030036 D8-Toluene 2023/11/07 101 70 - 130 102 70 - 130 96 %

9041523 4-Bromofluorobenzene 2023/11/13 100 (5) 70 - 130 98 70 - 130 98 %

9041523 D4-1,2-Dichloroethane 2023/11/13 107 (5) 70 - 130 104 70 - 130 105 %

9041523 D8-Toluene 2023/11/13 98 (5) 70 - 130 103 70 - 130 98 %

9027742 Dissolved Organic Carbon 2023/11/07 94 80 - 120 97 80 - 120 <0.4 mg/L      0.30 (1) 20

9028263 pH 2023/11/04 102 98 - 103      1.4 (1) N/A

9028730 Nitrate (N) 2023/11/13 90 80 - 120 101 80 - 120 <0.10 mg/L      NC (1) 20

9028738 Alkalinity (Total as CaCO3) 2023/11/04 95 85 - 115 <1.0 mg/L      0.55 (1) 20

9028739 Conductivity 2023/11/04 100 85 - 115 <1.0
umho/c

m
     0.74 (1) 10

9029261 Alkalinity (Total as CaCO3) 2023/11/04 96 85 - 115 <1.0 mg/L      0.34 (2) 20

9029262 Conductivity 2023/11/06 103 85 - 115 <1.0
umho/c

m
     0.40 (2) 10

9029263 pH 2023/11/04 102 98 - 103      0.16 (2) N/A

9029619 Dissolved Chloride (Cl-) 2023/11/06 NC 80 - 120 95 80 - 120 <1.0 mg/L      1.7 (1) 20

9029629 Dissolved Sulphate (SO4) 2023/11/06 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.64 (1) 20

9030036 1,4-Dichlorobenzene 2023/11/07 106 70 - 130 108 70 - 130 <0.40 ug/L      NC (1) 30

9030036 Benzene 2023/11/07 92 70 - 130 90 70 - 130 <0.20 ug/L      NC (1) 30

9030036 Ethylbenzene 2023/11/07 93 70 - 130 92 70 - 130 <0.20 ug/L      NC (1) 30

9030036 Methylene Chloride(Dichloromethane) 2023/11/07 98 70 - 130 95 70 - 130 <2.0 ug/L      NC (1) 30

9030036 o-Xylene 2023/11/07 84 70 - 130 84 70 - 130 <0.20 ug/L

9030036 p+m-Xylene 2023/11/07 98 70 - 130 97 70 - 130 <0.20 ug/L

9030036 Toluene 2023/11/07 93 70 - 130 92 70 - 130 <0.20 ug/L      NC (1) 30

9030036 Total Xylenes 2023/11/07 <0.20 ug/L      NC (1) 30

9030036 Vinyl Chloride 2023/11/07 95 70 - 130 93 70 - 130 <0.20 ug/L

9030495 Dissolved Barium (Ba) 2023/11/06 97 80 - 120 93 80 - 120 <0.005 mg/L      3.5 (1) 20

9030495 Dissolved Boron (B) 2023/11/06 NC 80 - 120 90 80 - 120 <0.02 mg/L      2.5 (1) 20

9030495 Dissolved Cadmium (Cd) 2023/11/06 100 80 - 120 95 80 - 120 <0.0001 mg/L      NC (1) 20

Page 9 of 19

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9030495 Dissolved Calcium (Ca) 2023/11/06 NC 80 - 120 97 80 - 120 <0.2 mg/L      3.0 (1) 20

9030495 Dissolved Iron (Fe) 2023/11/06 101 80 - 120 98 80 - 120 <0.1 mg/L      NC (1) 20

9030495 Dissolved Lead (Pb) 2023/11/06 97 80 - 120 97 80 - 120 <0.0005 mg/L      NC (1) 20

9030495 Dissolved Magnesium (Mg) 2023/11/06 NC 80 - 120 97 80 - 120 <0.05 mg/L      2.7 (1) 20

9030495 Dissolved Potassium (K) 2023/11/06 105 80 - 120 97 80 - 120 <0.2 mg/L      2.1 (1) 20

9030495 Dissolved Sodium (Na) 2023/11/06 NC 80 - 120 98 80 - 120 <0.1 mg/L      2.6 (1) 20

9030517 Total Kjeldahl Nitrogen (TKN) 2023/11/07 NC 80 - 120 105 80 - 120 <0.7 mg/L      1.3 (1) 20 98 80 - 120

9032227 Total Ammonia-N 2023/11/07 101 75 - 125 102 80 - 120 <0.15 mg/L      NC (1) 20

9032318 Total Kjeldahl Nitrogen (TKN) 2023/11/07 110 (3) 80 - 120 107 80 - 120 <0.7 mg/L      NC (4) 20 98 80 - 120

9034030 Total Dissolved Solids 2023/11/09 100 90 - 110 <10 mg/L      2.9 (1) 20

9041523 1,4-Dichlorobenzene 2023/11/13 112 (5) 70 - 130 108 70 - 130 <0.40 ug/L      NC (6) 30

9041523 Benzene 2023/11/13 95 (5) 70 - 130 93 70 - 130 <0.20 ug/L      NC (6) 30

9041523 Ethylbenzene 2023/11/13 99 (5) 70 - 130 99 70 - 130 <0.20 ug/L      NC (6) 30

9041523 Methylene Chloride(Dichloromethane) 2023/11/13 101 (5) 70 - 130 98 70 - 130 <2.0 ug/L      NC (6) 30

9041523 o-Xylene 2023/11/13 92 (5) 70 - 130 91 70 - 130 <0.20 ug/L      NC (6) 30

9041523 p+m-Xylene 2023/11/13 106 (5) 70 - 130 106 70 - 130 <0.20 ug/L      NC (6) 30

9041523 Toluene 2023/11/13 95 (5) 70 - 130 98 70 - 130 <0.20 ug/L      NC (6) 30

9041523 Total Xylenes 2023/11/13 <0.20 ug/L      NC (6) 30
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9041523 Vinyl Chloride 2023/11/13 94 (5) 70 - 130 96 70 - 130 <0.20 ug/L      NC (6) 30

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [XMQ487-01]

(3) Matrix Spike Parent ID [XMQ480-04]

(4) Duplicate Parent ID [XMQ480-04]

(5) Matrix Spike Parent ID [XMQ484-07]

(6) Duplicate Parent ID [XMQ484-07]
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Bureau Veritas Job #: C3Y5157
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y5282
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/15
Report #: R7912718

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NO

Site Location: ON07

Sample Matrix: Water
# Samples Received: 6

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 6 N/A 2023/11/08 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 6 N/A 2023/11/09 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 6 N/A 2023/11/08

Conductivity 6 N/A 2023/11/08 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 6 N/A 2023/11/08 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 6 N/A 2023/11/07 CAM SOP-00447 EPA 6020B m

Ammonia-N 6 N/A 2023/11/07 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 2 N/A 2023/11/13 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Nitrate & Nitrite as Nitrogen in Water (2) 4 N/A 2023/11/14 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 6 2023/11/07 2023/11/08 CAM SOP-00413 SM 24th - 4500H+ B

Field Measured pH (3) 6 N/A 2023/11/08 Field pH Meter

Sulphate by Automated Turbidimetry 6 N/A 2023/11/09 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 6 2023/11/07 2023/11/08 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 6 N/A 2023/11/08 Field Thermometer

Total Kjeldahl Nitrogen in Water 6 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 6 N/A 2023/11/08

Volatile Organic Compounds in Water 3 N/A 2023/11/08 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
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BUREAU VERITAS JOB #: C3Y5282
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/15
Report #: R7912718

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NO

Site Location: ON07

customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3Y5282
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMR450 XMR451 XMR452

Sampling Date 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW58-17 QC Batch OW73-9 RDL QC Batch OW72-10 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 4100 ONSITE 4250 N/A ONSITE 2990 N/A ONSITE

Field Temperature Celsius 11.0 ONSITE 11.6 N/A ONSITE 9.8 N/A ONSITE

Field Measured Field Turbidity NTU 6.27 ONSITE 19.6 N/A ONSITE 102 N/A ONSITE

Field Measured pH pH 7.4 ONSITE 7.4 ONSITE 7.1 ONSITE

Inorganics

Total Ammonia-N mg/L 0.35 9032227 0.23 0.15 9032227 0.29 0.15 9032227

Conductivity umho/cm 3800 9033182 4000 1.0 9033182 2700 1.0 9033182

Total Dissolved Solids mg/L 3670 9034047 3790 10 9034047 2230 10 9034047

Total Kjeldahl Nitrogen (TKN) mg/L 0.8 9032318 <0.7 0.7 9032318 <0.7 0.7 9032318

Dissolved Organic Carbon mg/L 5.7 9032317 2.7 0.4 9032317 7.5 0.4 9032317

pH pH 7.72 9033181 7.95 9033181 7.99 9033181

Dissolved Sulphate (SO4) mg/L 2300 9031888 2400 10 9033075 1300 5.0 9031888

Alkalinity (Total as CaCO3) mg/L 66 9033177 260 1.0 9033177 330 1.0 9033177

Dissolved Chloride (Cl-) mg/L 6.1 9031885 7.1 1.0 9033073 3.4 1.0 9031885

Nitrate (N) mg/L 0.36 9033055 0.72 0.10 9033055 0.40 0.10 9033171

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5282
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMR453 XMR454 XMR455

Sampling Date 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW16-7 QC Batch FIELD BLANK QC Batch GWDUP2 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1510 ONSITE 1510 ONSITE 1510 N/A ONSITE

Field Temperature Celsius 8.6 ONSITE 8.6 ONSITE 8.6 N/A ONSITE

Field Measured Field Turbidity NTU 27.3 ONSITE 27.3 ONSITE 27.3 N/A ONSITE

Field Measured pH pH 7.1 ONSITE 7.1 ONSITE 7.1 ONSITE

Inorganics

Total Ammonia-N mg/L 0.22 9032227 <0.15 9032227 0.26 0.15 9032227

Conductivity umho/cm 1300 9033182 1.5 9033182 1300 1.0 9033182

Total Dissolved Solids mg/L 715 9034047 <10 9034047 735 10 9034047

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 9032318 <0.7 9032318 <0.7 0.7 9032318

Dissolved Organic Carbon mg/L 3.2 9032317 <0.4 9032317 2.0 0.4 9032317

pH pH 8.10 9033181 5.92 9033181 8.01 9033181

Dissolved Sulphate (SO4) mg/L 250 9031888 <1.0 9033075 240 1.0 9031888

Alkalinity (Total as CaCO3) mg/L 470 9033177 <1.0 9033177 460 1.0 9033177

Dissolved Chloride (Cl-) mg/L 3.8 9031885 <1.0 9033073 3.7 1.0 9031885

Nitrate (N) mg/L 0.18 9033171 <0.10 9033055 0.25 0.10 9033055

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5282
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XMR454 XMR455

Sampling Date 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO

UNITS FIELD BLANK GWDUP2 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L <0.005 0.017 0.005 9033015

Dissolved Boron (B) mg/L <0.02 0.28 0.02 9033015

Dissolved Cadmium (Cd) mg/L <0.0001 <0.0001 0.0001 9033015

Dissolved Calcium (Ca) mg/L <0.2 110 0.2 9033015

Dissolved Iron (Fe) mg/L <0.1 4.2 0.1 9033015

Dissolved Lead (Pb) mg/L <0.0005 <0.0005 0.0005 9033015

Dissolved Magnesium (Mg) mg/L <0.05 80 0.05 9033015

Dissolved Potassium (K) mg/L <0.2 3.7 0.2 9033015

Dissolved Sodium (Na) mg/L <0.1 60 0.1 9033015

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID XMR450 XMR451 XMR452 XMR453

Sampling Date 2023/11/02 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW58-17 OW73-9 RDL OW72-10 RDL OW16-7 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.014 0.006 0.005 0.009 0.005 0.016 0.005 9033015

Dissolved Boron (B) mg/L 1.3 1.1 0.02 1.1 0.02 0.28 0.02 9033015

Dissolved Cadmium (Cd) mg/L <0.0001 <0.0001 0.0001 <0.0001 0.0001 <0.0001 0.0001 9033015

Dissolved Calcium (Ca) mg/L 450 390 1 220 0.4 110 0.2 9033015

Dissolved Iron (Fe) mg/L 0.2 1.3 0.1 0.8 0.1 3.6 0.1 9033015

Dissolved Lead (Pb) mg/L <0.0005 <0.0005 0.0005 <0.0005 0.0005 <0.0005 0.0005 9033015

Dissolved Magnesium (Mg) mg/L 250 320 0.05 230 0.05 81 0.05 9033015

Dissolved Potassium (K) mg/L 4.1 5.9 0.2 5.0 0.2 3.8 0.2 9033015

Dissolved Sodium (Na) mg/L 180 210 0.1 140 0.1 62 0.1 9033015

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5282
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID XMR453 XMR454 XMR455

Sampling Date 2023/11/02 2023/11/02 2023/11/02

COC Number TCEC-GWCM-NO TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW16-7 FIELD BLANK GWDUP2 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 0.20 9033194

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 0.40 9033194

Ethylbenzene ug/L <0.20 <0.20 <0.20 0.20 9033194

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 2.0 9033194

Toluene ug/L <0.20 <0.20 <0.20 0.20 9033194

Vinyl Chloride ug/L <0.20 <0.20 <0.20 0.20 9033194

p+m-Xylene ug/L <0.20 <0.20 <0.20 0.20 9033194

o-Xylene ug/L <0.20 <0.20 <0.20 0.20 9033194

Total Xylenes ug/L <0.20 <0.20 <0.20 0.20 9033194

Surrogate Recovery (%)

4-Bromofluorobenzene % 102 102 102 9033194

D4-1,2-Dichloroethane % 102 101 103 9033194

D8-Toluene % 95 96 96 9033194

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5282
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.7°C

Package 2 6.7°C

Package 3 9.0°C

Package 4 7.3°C

Package 5 6.3°C

Package 6 5.0°C

Nitrate & Nitrite: Analysis was performed past sample holding time.  This may increase the variability associated with these results.

Sample  XMR451 [OW73-9]  : TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Sample  XMR452 [OW72-10]  : TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Sample  XMR453 [OW16-7]  : TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Sample  XMR455 [GWDUP2]  : TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y5282
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9033194 4-Bromofluorobenzene 2023/11/08 102 (4) 70 - 130 101 70 - 130 103 %

9033194 D4-1,2-Dichloroethane 2023/11/08 101 (4) 70 - 130 99 70 - 130 100 %

9033194 D8-Toluene 2023/11/08 102 (4) 70 - 130 101 70 - 130 96 %

9031885 Dissolved Chloride (Cl-) 2023/11/09 NC 80 - 120 95 80 - 120 <1.0 mg/L      0.32 (1) 20

9031888 Dissolved Sulphate (SO4) 2023/11/09 NC 75 - 125 97 80 - 120 <1.0 mg/L      0.46 (1) 20

9032227 Total Ammonia-N 2023/11/07 101 75 - 125 102 80 - 120 <0.15 mg/L      NC (1) 20

9032317 Dissolved Organic Carbon 2023/11/08 98 80 - 120 99 80 - 120 <0.4 mg/L      5.6 (1) 20

9032318 Total Kjeldahl Nitrogen (TKN) 2023/11/07 110 80 - 120 107 80 - 120 <0.7 mg/L      NC (1) 20 98 80 - 120

9033015 Dissolved Barium (Ba) 2023/11/07 94 (2) 80 - 120 95 80 - 120 <0.005 mg/L      2.8 (3) 20

9033015 Dissolved Boron (B) 2023/11/07 NC (2) 80 - 120 94 80 - 120 <0.02 mg/L      1.8 (3) 20

9033015 Dissolved Cadmium (Cd) 2023/11/07 97 (2) 80 - 120 97 80 - 120 <0.0001 mg/L      NC (3) 20

9033015 Dissolved Calcium (Ca) 2023/11/07 NC (2) 80 - 120 98 80 - 120 <0.2 mg/L      1.6 (3) 20

9033015 Dissolved Iron (Fe) 2023/11/07 98 (2) 80 - 120 98 80 - 120 <0.1 mg/L      0.073 (3) 20

9033015 Dissolved Lead (Pb) 2023/11/07 93 (2) 80 - 120 95 80 - 120 <0.0005 mg/L      NC (3) 20

9033015 Dissolved Magnesium (Mg) 2023/11/07 NC (2) 80 - 120 97 80 - 120 <0.05 mg/L      0.63 (3) 20

9033015 Dissolved Potassium (K) 2023/11/07 97 (2) 80 - 120 98 80 - 120 <0.2 mg/L      1.2 (3) 20

9033015 Dissolved Sodium (Na) 2023/11/07 NC (2) 80 - 120 96 80 - 120 <0.1 mg/L      0.80 (3) 20

9033055 Nitrate (N) 2023/11/14 91 80 - 120 101 80 - 120 <0.10 mg/L      NC (1) 20

9033073 Dissolved Chloride (Cl-) 2023/11/09 97 80 - 120 94 80 - 120 <1.0 mg/L      11 (1) 20

9033075 Dissolved Sulphate (SO4) 2023/11/09 NC 75 - 125 91 80 - 120 <1.0 mg/L      0.25 (1) 20

9033171 Nitrate (N) 2023/11/13 98 80 - 120 101 80 - 120 <0.10 mg/L      NC (1) 20

9033177 Alkalinity (Total as CaCO3) 2023/11/08 97 85 - 115 <1.0 mg/L      0.27 (1) 20

9033181 pH 2023/11/08 102 98 - 103      0.81 (1) N/A

9033182 Conductivity 2023/11/08 101 85 - 115 1.0, RDL=1.0
umho/c

m
     0.42 (1) 10

9033194 1,4-Dichlorobenzene 2023/11/08 106 (4) 70 - 130 108 70 - 130 <0.40 ug/L      NC (5) 30

9033194 Benzene 2023/11/08 91 (4) 70 - 130 91 70 - 130 <0.20 ug/L      NC (5) 30

9033194 Ethylbenzene 2023/11/08 93 (4) 70 - 130 94 70 - 130 <0.20 ug/L      NC (5) 30

9033194 Methylene Chloride(Dichloromethane) 2023/11/08 97 (4) 70 - 130 96 70 - 130 <2.0 ug/L      NC (5) 30

9033194 o-Xylene 2023/11/08 84 (4) 70 - 130 87 70 - 130 <0.20 ug/L      NC (5) 30
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5282
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9033194 p+m-Xylene 2023/11/08 98 (4) 70 - 130 100 70 - 130 <0.20 ug/L      NC (5) 30

9033194 Toluene 2023/11/08 93 (4) 70 - 130 94 70 - 130 <0.20 ug/L      NC (5) 30

9033194 Total Xylenes 2023/11/08 <0.20 ug/L      NC (5) 30

9033194 Vinyl Chloride 2023/11/08 87 (4) 70 - 130 90 70 - 130 <0.20 ug/L      NC (5) 30

9034047 Total Dissolved Solids 2023/11/08 97 90 - 110 <10 mg/L      2.4 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [XMR450-03]

(3) Duplicate Parent ID [XMR450-03]

(4) Matrix Spike Parent ID [XMR453-07]

(5) Duplicate Parent ID [XMR453-07]
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Bureau Veritas Job #: C3Y5282
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y5327
Received: 2023/11/03, 09:29

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/13
Report #: R7909236
Version: 2 - Revision

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NO

Site Location: ON07

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 2 N/A 2023/11/04 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 2 N/A 2023/11/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 2 N/A 2023/11/10

Conductivity 2 N/A 2023/11/06 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/11/07 CAM SOP-00446 SM 23 5310 B m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/11/08 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 2 N/A 2023/11/06 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2023/11/06 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 2 N/A 2023/11/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2023/11/04 2023/11/04 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 2 N/A 2023/11/10 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/11/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/11/08 2023/11/09 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 2 N/A 2023/11/10 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 2 N/A 2023/11/10

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.
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BUREAU VERITAS JOB #: C3Y5327
Received: 2023/11/03, 09:29

CERTIFICATE OF ANALYSIS – REVISED REPORT

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/13
Report #: R7909236
Version: 2 - Revision

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NO

Site Location: ON07

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3Y5327
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMR750 XMR751

Sampling Date 2023/11/01 2023/11/01

COC Number TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW54A-4 RDL QC Batch OW67-4 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 2470 N/A ONSITE 890 N/A ONSITE

Field Temperature Celsius 8.2 N/A ONSITE 9.3 N/A ONSITE

Field Measured Field Turbidity NTU 98.7 N/A ONSITE >1000 N/A ONSITE

Field Measured pH pH 7.3 ONSITE 7.2 ONSITE

Inorganics

Total Ammonia-N mg/L 3.09 0.15 9028493 <0.15 0.15 9028493

Conductivity umho/cm 2300 1.0 9029262 790 1.0 9029262

Total Dissolved Solids mg/L 1690 10 9034008

Total Kjeldahl Nitrogen (TKN) mg/L 3.5 0.7 9030517 <0.7 0.7 9030517

Dissolved Organic Carbon mg/L 5.5 0.4 9027742 9.4 0.4 9033619

pH pH 7.89 9029263 7.98 9029263

Dissolved Sulphate (SO4) mg/L 710 5.0 9029629  97 (1) 50 9029629

Alkalinity (Total as CaCO3) mg/L 630 1.0 9029261 260 1.0 9029261

Dissolved Chloride (Cl-) mg/L 21 1.0 9029619  <50 (1) 50 9029619

Nitrate (N) mg/L 0.30 0.10 9029285 <1.0 1.0 9029285

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

(1) Due to the sample matrix, sample required dilution. Detection limit was adjusted accordingly.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5327
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XMR750 XMR751

Sampling Date 2023/11/01 2023/11/01

COC Number TCEC-GWCM-NO TCEC-GWCM-NO

UNITS OW54A-4 OW67-4 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.016 0.036 0.005 9030495

Dissolved Boron (B) mg/L 0.22 0.14 0.02 9030495

Dissolved Cadmium (Cd) mg/L <0.0001 <0.0001 0.0001 9030495

Dissolved Calcium (Ca) mg/L 130 51 0.2 9030495

Dissolved Iron (Fe) mg/L <0.1 0.6 0.1 9030495

Dissolved Lead (Pb) mg/L <0.0005 <0.0005 0.0005 9030495

Dissolved Magnesium (Mg) mg/L 200 13 0.05 9030495

Dissolved Potassium (K) mg/L 4.2 2.0 0.2 9030495

Dissolved Sodium (Na) mg/L 130 51 0.1 9030495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5327
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 5.7°C

Split Report (2023/11/13): Requested by Jeff Cleland.

TDS analysis was canceled from sample OW67-4 due to the nature of the sample.

Sample  XMR751 [OW67-4]  : Nitrite/Nitrate:  Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y5327
Report Date: 2023/11/13

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9027742 Dissolved Organic Carbon 2023/11/07 94 80 - 120 97 80 - 120 <0.4 mg/L      0.30 (1) 20

9028493 Total Ammonia-N 2023/11/07 NC 75 - 125 100 80 - 120 <0.15 mg/L      1.6 (1) 20

9029261 Alkalinity (Total as CaCO3) 2023/11/04 96 85 - 115 <1.0 mg/L      0.34 (1) 20

9029262 Conductivity 2023/11/06 103 85 - 115 <1.0
umho/c

m
     0.40 (1) 10

9029263 pH 2023/11/04 102 98 - 103      0.16 (1) N/A

9029285 Nitrate (N) 2023/11/06 NC 80 - 120 100 80 - 120 <0.10 mg/L      0.71 (1) 20

9029619 Dissolved Chloride (Cl-) 2023/11/06 NC (2) 80 - 120 95 80 - 120 <1.0 mg/L      1.7 (3) 20

9029629 Dissolved Sulphate (SO4) 2023/11/06 NC (2) 75 - 125 94 80 - 120 <1.0 mg/L      0.64 (3) 20

9030495 Dissolved Barium (Ba) 2023/11/06 97 80 - 120 93 80 - 120 <0.005 mg/L      3.5 (1) 20

9030495 Dissolved Boron (B) 2023/11/06 NC 80 - 120 90 80 - 120 <0.02 mg/L      2.5 (1) 20

9030495 Dissolved Cadmium (Cd) 2023/11/06 100 80 - 120 95 80 - 120 <0.0001 mg/L      NC (1) 20

9030495 Dissolved Calcium (Ca) 2023/11/06 NC 80 - 120 97 80 - 120 <0.2 mg/L      3.0 (1) 20

9030495 Dissolved Iron (Fe) 2023/11/06 101 80 - 120 98 80 - 120 <0.1 mg/L      NC (1) 20

9030495 Dissolved Lead (Pb) 2023/11/06 97 80 - 120 97 80 - 120 <0.0005 mg/L      NC (1) 20

9030495 Dissolved Magnesium (Mg) 2023/11/06 NC 80 - 120 97 80 - 120 <0.05 mg/L      2.7 (1) 20

9030495 Dissolved Potassium (K) 2023/11/06 105 80 - 120 97 80 - 120 <0.2 mg/L      2.1 (1) 20

9030495 Dissolved Sodium (Na) 2023/11/06 NC 80 - 120 98 80 - 120 <0.1 mg/L      2.6 (1) 20

9030517 Total Kjeldahl Nitrogen (TKN) 2023/11/07 NC 80 - 120 105 80 - 120 <0.7 mg/L      1.3 (1) 20 98 80 - 120

9033619 Dissolved Organic Carbon 2023/11/08 96 80 - 120 98 80 - 120 <0.4 mg/L      1.9 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5327
Report Date: 2023/11/13

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9034008 Total Dissolved Solids 2023/11/09 97 90 - 110 <10 mg/L      5.0 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [XMR752-01]

(3) Duplicate Parent ID [XMR752-01]
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Bureau Veritas Job #: C3Y5327
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y6019
Received: 2023/11/03, 14:42

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/22
Report #: R7922941

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NOV

Site Location: ON07

Sample Matrix: Water
# Samples Received: 6

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/11/15 CAM SOP-00448 SM 23 2320 B m

Alkalinity 5 N/A 2023/11/08 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/11/10 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/11/16 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 4 N/A 2023/11/08 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 6 N/A 2023/11/10

Conductivity 6 N/A 2023/11/08 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 6 N/A 2023/11/08 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/11/17 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 2 N/A 2023/11/07 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 3 N/A 2023/11/09 CAM SOP-00447 EPA 6020B m

Ammonia-N 6 N/A 2023/11/07 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 6 N/A 2023/11/14 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 5 2023/11/07 2023/11/08 CAM SOP-00413 SM 4500H+ B m

pH 1 2023/11/07 2023/11/08 CAM SOP-00413 SM 24th - 4500H+ B

Field Measured pH (3) 6 N/A 2023/11/10 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/11/10 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 1 N/A 2023/11/15 CAM SOP-00464 SM 23 4500-SO42- E m

Sulphate by Automated Turbidimetry 4 N/A 2023/11/08 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 6 2023/11/10 2023/11/13 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 6 N/A 2023/11/10 Field Thermometer

Total Kjeldahl Nitrogen in Water 6 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 6 N/A 2023/11/10

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
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BUREAU VERITAS JOB #: C3Y6019
Received: 2023/11/03, 14:42

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/22
Report #: R7922941

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NOV

Site Location: ON07

Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3Y6019
Report Date: 2023/11/22

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMU860 XMU861 XMU862

Sampling Date 2023/11/03 2023/11/03 2023/11/03

COC Number TCEC-GWCM-NOV TCEC-GWCM-NOV TCEC-GWCM-NOV

UNITS OW17-4 RDL QC Batch OW69-5 OW57-4 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 3220 N/A ONSITE 5920 3780 N/A ONSITE

Field Temperature Celsius 11.9 N/A ONSITE 11.3 10.0 N/A ONSITE

Field Measured Field Turbidity NTU 63.2 N/A ONSITE 12.9 6.98 N/A ONSITE

Field Measured pH pH 7.2 ONSITE 6.7 7.1 ONSITE

Inorganics

Total Ammonia-N mg/L 1.65 0.15 9032227 <0.15 <0.15 0.15 9032227

Conductivity umho/cm 3000 1.0 9032955 5700 3600 1.0 9032955

Total Dissolved Solids mg/L 2920 10 9040043 5990 3220 10 9040043

Total Kjeldahl Nitrogen (TKN) mg/L 2.1 0.7 9032318 <0.7 <0.7 0.7 9032318

Dissolved Organic Carbon mg/L 6.7 0.4 9032317 3.2 3.4 0.4 9032317

pH pH 7.83 9032953 7.64 7.77 9032953

Dissolved Sulphate (SO4) mg/L 1500 5.0 9049501 3500 1700 10 9032948

Alkalinity (Total as CaCO3) mg/L 420 1.0 9050711 690 550 1.0 9032950

Dissolved Chloride (Cl-) mg/L 24 1.0 9049496 6.9 2.8 1.0 9032940

Nitrate (N) mg/L 0.10 0.10 9032937 0.12 0.45 0.10 9032937

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y6019
Report Date: 2023/11/22

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMU863 XMU864 XMU865

Sampling Date 2023/11/03 2023/11/03 2023/11/03

COC Number TCEC-GWCM-NOV TCEC-GWCM-NOV TCEC-GWCM-NOV

UNITS GWDUP3 QC Batch OW56-4 QC Batch OW59-6 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 3780 ONSITE 4990 ONSITE 5090 N/A ONSITE

Field Temperature Celsius 10.0 ONSITE 11.5 ONSITE 9.8 N/A ONSITE

Field Measured Field Turbidity NTU 6.98 ONSITE 26.5 ONSITE 3.99 N/A ONSITE

Field Measured pH pH 7.1 ONSITE 7.2 ONSITE 7.3 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 9032227 <0.15 9032227 <0.15 0.15 9032227

Conductivity umho/cm 3600 9032955 4800 9033182 4900 1.0 9032955

Total Dissolved Solids mg/L 3330 9040043 4880 9040043 4960 10 9040043

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 9032318 <0.7 9032318 <0.7 0.7 9032318

Dissolved Organic Carbon mg/L 4.3 9032317 3.7 9032317 3.0 0.4 9032317

pH pH 7.71 9032953 7.94 9033181 7.75 9032953

Dissolved Sulphate (SO4) mg/L 1700 9032948 3100 9033637 3000 10 9032948

Alkalinity (Total as CaCO3) mg/L 560 9032950 400 9033177 420 1.0 9032950

Dissolved Chloride (Cl-) mg/L 2.8 9032940 5.1 9033640 3.5 1.0 9032940

Nitrate (N) mg/L 0.26 9032937 0.36 9033055 <0.10 0.10 9032937

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y6019
Report Date: 2023/11/22

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XMU863 XMU864 XMU865

Sampling Date 2023/11/03 2023/11/03 2023/11/03

COC Number TCEC-GWCM-NOV TCEC-GWCM-NOV TCEC-GWCM-NOV

UNITS GWDUP3 RDL OW56-4 RDL OW59-6 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.006 0.005 0.008 0.005 <0.03 0.03 9033015

Dissolved Boron (B) mg/L 0.37 0.02 0.99 0.02 0.8 0.1 9033015

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 <0.0001 0.0001 <0.0005 0.0005 9033015

Dissolved Calcium (Ca) mg/L 300 0.2 440 0.4 430 1 9033015

Dissolved Iron (Fe) mg/L 0.2 0.1 0.5 0.1 <0.5 0.5 9033015

Dissolved Lead (Pb) mg/L <0.0005 0.0005 <0.0005 0.0005 <0.003 0.003 9033015

Dissolved Magnesium (Mg) mg/L 330 0.05 450 0.3 440 0.3 9033015

Dissolved Potassium (K) mg/L 4.4 0.2 7.1 0.2 6 1 9033015

Dissolved Sodium (Na) mg/L 120 0.1 220 0.1 260 0.5 9033015

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID XMU860 XMU861 XMU862

Sampling Date 2023/11/03 2023/11/03 2023/11/03

COC Number TCEC-GWCM-NOV TCEC-GWCM-NOV TCEC-GWCM-NOV

UNITS OW17-4 RDL QC Batch OW69-5 RDL OW57-4 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.018 0.005 9053899 0.009 0.005 0.005 0.005 9033015

Dissolved Boron (B) mg/L 0.20 0.02 9053899 0.99 0.02 0.34 0.02 9033015

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 9053899 <0.0001 0.0001 <0.0001 0.0001 9033015

Dissolved Calcium (Ca) mg/L 170 0.2 9053899 470 0.4 260 0.2 9033015

Dissolved Iron (Fe) mg/L <0.1 0.1 9053899 3.3 0.1 0.2 0.1 9033015

Dissolved Lead (Pb) mg/L <0.0005 0.0005 9053899 <0.0005 0.0005 <0.0005 0.0005 9033015

Dissolved Magnesium (Mg) mg/L 140 0.05 9053899 630 0.3 290 0.05 9033015

Dissolved Potassium (K) mg/L 2.7 0.2 9053899 6.3 0.2 4.4 0.2 9033015

Dissolved Sodium (Na) mg/L 66 0.1 9053899 290 0.1 110 0.1 9033015

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y6019
Report Date: 2023/11/22

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Nitrate & Nitrite: Analysis was performed past sample holding time.  This may increase the variability associated with these results.

Sample  XMU865 [OW59-6]  : Metal Analysis:  Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y6019
Report Date: 2023/11/22

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9032227 Total Ammonia-N 2023/11/07 101 75 - 125 102 80 - 120 <0.15 mg/L      NC (1) 20

9032317 Dissolved Organic Carbon 2023/11/08 98 80 - 120 99 80 - 120 <0.4 mg/L      5.6 (1) 20

9032318 Total Kjeldahl Nitrogen (TKN) 2023/11/07 110 80 - 120 107 80 - 120 <0.7 mg/L      NC (1) 20 98 80 - 120

9032937 Nitrate (N) 2023/11/14 101 (2) 80 - 120 100 80 - 120 <0.10 mg/L      2.2 (3) 20

9032940 Dissolved Chloride (Cl-) 2023/11/08 85 (4) 80 - 120 98 80 - 120 <1.0 mg/L      4.6 (5) 20

9032948 Dissolved Sulphate (SO4) 2023/11/08 NC (4) 75 - 125 99 80 - 120 <1.0 mg/L      1.1 (5) 20

9032950 Alkalinity (Total as CaCO3) 2023/11/08 96 85 - 115 <1.0 mg/L      1.8 (3) 20

9032953 pH 2023/11/08 102 98 - 103      0.0039 (3) N/A

9032955 Conductivity 2023/11/08 100 85 - 115 <1.0
umho/c

m
     0.87 (3) 10

9033015 Dissolved Barium (Ba) 2023/11/07 94 80 - 120 95 80 - 120 <0.005 mg/L      2.8 (1) 20

9033015 Dissolved Boron (B) 2023/11/07 NC 80 - 120 94 80 - 120 <0.02 mg/L      1.8 (1) 20

9033015 Dissolved Cadmium (Cd) 2023/11/07 97 80 - 120 97 80 - 120 <0.0001 mg/L      NC (1) 20

9033015 Dissolved Calcium (Ca) 2023/11/07 NC 80 - 120 98 80 - 120 <0.2 mg/L      1.6 (1) 20

9033015 Dissolved Iron (Fe) 2023/11/07 98 80 - 120 98 80 - 120 <0.1 mg/L      0.073 (1) 20

9033015 Dissolved Lead (Pb) 2023/11/07 93 80 - 120 95 80 - 120 <0.0005 mg/L      NC (1) 20

9033015 Dissolved Magnesium (Mg) 2023/11/07 NC 80 - 120 97 80 - 120 <0.05 mg/L      0.63 (1) 20

9033015 Dissolved Potassium (K) 2023/11/07 97 80 - 120 98 80 - 120 <0.2 mg/L      1.2 (1) 20

9033015 Dissolved Sodium (Na) 2023/11/07 NC 80 - 120 96 80 - 120 <0.1 mg/L      0.80 (1) 20

9033055 Nitrate (N) 2023/11/14 91 80 - 120 101 80 - 120 <0.10 mg/L      NC (1) 20

9033177 Alkalinity (Total as CaCO3) 2023/11/08 97 85 - 115 <1.0 mg/L      0.27 (1) 20

9033181 pH 2023/11/08 102 98 - 103      0.81 (1) N/A

9033182 Conductivity 2023/11/08 101 85 - 115 1.0, RDL=1.0
umho/c

m
     0.42 (1) 10

9033637 Dissolved Sulphate (SO4) 2023/11/10 NC (6) 75 - 125 101 80 - 120 <1.0 mg/L      2.1 (7) 20

9033640 Dissolved Chloride (Cl-) 2023/11/10 93 (6) 80 - 120 97 80 - 120 <1.0 mg/L      0.34 (7) 20

9040043 Total Dissolved Solids 2023/11/13 95 90 - 110 <10 mg/L      0.57 (1) 20

9049496 Dissolved Chloride (Cl-) 2023/11/15 NC 80 - 120 104 80 - 120 <1.0 mg/L      5.9 (1) 20

9049501 Dissolved Sulphate (SO4) 2023/11/15 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.29 (1) 20

9050711 Alkalinity (Total as CaCO3) 2023/11/15 96 85 - 115 <1.0 mg/L      4.2 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y6019
Report Date: 2023/11/22

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9053899 Dissolved Barium (Ba) 2023/11/17 104 (8) 80 - 120 103 80 - 120 <0.005 mg/L      0.49 (9) 20

9053899 Dissolved Boron (B) 2023/11/17 96 (8) 80 - 120 94 80 - 120 <0.02 mg/L      0.27 (9) 20

9053899 Dissolved Cadmium (Cd) 2023/11/17 100 (8) 80 - 120 100 80 - 120 <0.0001 mg/L      NC (9) 20

9053899 Dissolved Calcium (Ca) 2023/11/17 NC (8) 80 - 120 104 80 - 120 <0.2 mg/L      2.2 (9) 20

9053899 Dissolved Iron (Fe) 2023/11/17 103 (8) 80 - 120 99 80 - 120 <0.1 mg/L      NC (9) 20

9053899 Dissolved Lead (Pb) 2023/11/17 97 (8) 80 - 120 94 80 - 120 <0.0005 mg/L      NC (9) 20

9053899 Dissolved Magnesium (Mg) 2023/11/17 NC (8) 80 - 120 99 80 - 120 <0.05 mg/L      1.2 (9) 20

9053899 Dissolved Potassium (K) 2023/11/17 105 (8) 80 - 120 102 80 - 120 <0.2 mg/L      1.3 (9) 20

9053899 Dissolved Sodium (Na) 2023/11/17 NC (8) 80 - 120 99 80 - 120 <0.1 mg/L      3.0 (9) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [XMU862-01]

(3) Duplicate Parent ID [XMU862-01]

(4) Matrix Spike Parent ID [XMU865-01]

(5) Duplicate Parent ID [XMU865-01]

(6) Matrix Spike Parent ID [XMU864-01]

(7) Duplicate Parent ID [XMU864-01]

(8) Matrix Spike Parent ID [XMU860-03]

(9) Duplicate Parent ID [XMU860-03]
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Bureau Veritas Job #: C3Y6019
Report Date: 2023/11/22

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y6038
Received: 2023/11/03, 14:44

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/13
Report #: R7910296

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NOV

Site Location: ON07

Sample Matrix: Water
# Samples Received: 3

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/11/04 CAM SOP-00448 SM 23 2320 B m

Alkalinity 2 N/A 2023/11/06 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 3 N/A 2023/11/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 3 N/A 2023/11/10

Conductivity 2 N/A 2023/11/05 CAM SOP-00414 SM 23 2510 m

Conductivity 1 N/A 2023/11/06 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 3 N/A 2023/11/08 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/11/06 CAM SOP-00447 EPA 6020B m

Dissolved Metals by ICPMS 2 N/A 2023/11/07 CAM SOP-00447 EPA 6020B m

Ammonia-N 3 N/A 2023/11/06 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 3 N/A 2023/11/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/11/04 2023/11/04 CAM SOP-00413 SM 4500H+ B m

pH 2 2023/11/04 2023/11/05 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 3 N/A 2023/11/10 Field pH Meter

Sulphate by Automated Turbidimetry 3 N/A 2023/11/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 3 2023/11/10 2023/11/13 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 3 N/A 2023/11/10 Field Thermometer

Total Kjeldahl Nitrogen in Water 3 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 3 N/A 2023/11/10

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
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BUREAU VERITAS JOB #: C3Y6038
Received: 2023/11/03, 14:44

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/13
Report #: R7910296

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-NOV

Site Location: ON07

Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3Y6038
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMU937 XMU938 XMU939

Sampling Date 2023/11/03 2023/11/03 2023/11/03

COC Number TCEC-GWCM-NOV TCEC-GWCM-NOV TCEC-GWCM-NOV

UNITS OW46-7 QC Batch OW47-6 RDL QC Batch OW57-15 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 4750 ONSITE 4350 N/A ONSITE 3250 N/A ONSITE

Field Temperature Celsius 11.2 ONSITE 12.3 N/A ONSITE 10.3 N/A ONSITE

Field Measured Field Turbidity NTU 8.16 ONSITE 50.2 N/A ONSITE 6.46 N/A ONSITE

Field Measured pH pH 7.6 ONSITE 7.1 ONSITE 7.3 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 9028493 <0.15 0.15 9028493 0.50 0.15 9028493

Conductivity umho/cm 4400 9029649 4400 1.0 9029262 2900 1.0 9029649

Total Dissolved Solids mg/L 4450 9040043 4390 10 9040043 2660 10 9040043

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 9032318 <0.7 0.7 9032318 1.4 0.7 9032318

Dissolved Organic Carbon mg/L 3.7 9037044 3.6 0.4 9037044 3.0 0.4 9037044

pH pH 7.95 9029650 7.66 9029263 7.76 9029650

Dissolved Sulphate (SO4) mg/L 2700 9029629 2700 10 9029629 1600 5.0 9029629

Alkalinity (Total as CaCO3) mg/L 330 9029648 390 1.0 9029261 150 1.0 9029648

Dissolved Chloride (Cl-) mg/L 9.5 9029619 4.1 1.0 9029619 5.5 1.0 9029619

Nitrate (N) mg/L 0.17 9029285 <0.10 0.10 9029285 0.79 0.10 9029285

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y6038
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XMU937 XMU938 XMU939

Sampling Date 2023/11/03 2023/11/03 2023/11/03

COC Number TCEC-GWCM-NOV TCEC-GWCM-NOV TCEC-GWCM-NOV

UNITS OW46-7 OW47-6 RDL OW57-15 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.027 0.010 0.005 0.009 0.005 9030495

Dissolved Boron (B) mg/L 0.59 0.44 0.02 1.4 0.02 9030495

Dissolved Cadmium (Cd) mg/L <0.0001 <0.0001 0.0001 <0.0001 0.0001 9030495

Dissolved Calcium (Ca) mg/L 390 470 0.4 280 0.4 9030495

Dissolved Iron (Fe) mg/L <0.1 0.2 0.1 1.7 0.1 9030495

Dissolved Lead (Pb) mg/L <0.0005 <0.0005 0.0005 <0.0005 0.0005 9030495

Dissolved Magnesium (Mg) mg/L 460 440 0.3 210 0.05 9030495

Dissolved Potassium (K) mg/L 7.0 3.1 0.2 5.0 0.2 9030495

Dissolved Sodium (Na) mg/L 230 100 0.1 180 0.1 9030495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y6038
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.

Page 5 of 12

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y6038
Report Date: 2023/11/13

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9028493 Total Ammonia-N 2023/11/07 NC 75 - 125 100 80 - 120 <0.15 mg/L      1.6 (1) 20

9029261 Alkalinity (Total as CaCO3) 2023/11/04 96 85 - 115 <1.0 mg/L      0.34 (1) 20

9029262 Conductivity 2023/11/06 103 85 - 115 <1.0
umho/c

m
     0.40 (1) 10

9029263 pH 2023/11/04 102 98 - 103      0.16 (1) N/A

9029285 Nitrate (N) 2023/11/06 NC 80 - 120 100 80 - 120 <0.10 mg/L      0.71 (1) 20

9029619 Dissolved Chloride (Cl-) 2023/11/06 NC 80 - 120 95 80 - 120 <1.0 mg/L      1.7 (1) 20

9029629 Dissolved Sulphate (SO4) 2023/11/06 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.64 (1) 20

9029648 Alkalinity (Total as CaCO3) 2023/11/06 98 85 - 115 <1.0 mg/L      1.3 (2) 20

9029649 Conductivity 2023/11/05 100 85 - 115 <1.0
umho/c

m
     0.94 (2) 10

9029650 pH 2023/11/05 101 98 - 103      0.36 (2) N/A

9030495 Dissolved Barium (Ba) 2023/11/06 97 80 - 120 93 80 - 120 <0.005 mg/L      3.5 (1) 20

9030495 Dissolved Boron (B) 2023/11/06 NC 80 - 120 90 80 - 120 <0.02 mg/L      2.5 (1) 20

9030495 Dissolved Cadmium (Cd) 2023/11/06 100 80 - 120 95 80 - 120 <0.0001 mg/L      NC (1) 20

9030495 Dissolved Calcium (Ca) 2023/11/06 NC 80 - 120 97 80 - 120 <0.2 mg/L      3.0 (1) 20

9030495 Dissolved Iron (Fe) 2023/11/06 101 80 - 120 98 80 - 120 <0.1 mg/L      NC (1) 20

9030495 Dissolved Lead (Pb) 2023/11/06 97 80 - 120 97 80 - 120 <0.0005 mg/L      NC (1) 20

9030495 Dissolved Magnesium (Mg) 2023/11/06 NC 80 - 120 97 80 - 120 <0.05 mg/L      2.7 (1) 20

9030495 Dissolved Potassium (K) 2023/11/06 105 80 - 120 97 80 - 120 <0.2 mg/L      2.1 (1) 20

9030495 Dissolved Sodium (Na) 2023/11/06 NC 80 - 120 98 80 - 120 <0.1 mg/L      2.6 (1) 20

9032318 Total Kjeldahl Nitrogen (TKN) 2023/11/07 110 80 - 120 107 80 - 120 <0.7 mg/L      NC (1) 20 98 80 - 120

9037044 Dissolved Organic Carbon 2023/11/08 97 80 - 120 100 80 - 120 <0.4 mg/L      1.5 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y6038
Report Date: 2023/11/13

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9040043 Total Dissolved Solids 2023/11/13 95 90 - 110 <10 mg/L      0.57 (3) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [XMU937-01]

(3) Duplicate Parent ID [XMU939-02]
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Bureau Veritas Job #: C3Y6038
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y6046
Received: 2023/11/03, 14:43

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/13
Report #: R7910294

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MA

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/11/04 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/11/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 1 N/A 2023/11/10

Conductivity 1 N/A 2023/11/06 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/11/08 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/11/06 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/11/06 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 1 N/A 2023/11/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/11/04 2023/11/04 CAM SOP-00413 SM 4500H+ B m

Field Measured pH (3) 1 N/A 2023/11/10 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/11/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/11/10 2023/11/13 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 1 N/A 2023/11/10 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 1 N/A 2023/11/10

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
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BUREAU VERITAS JOB #: C3Y6046
Received: 2023/11/03, 14:43

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/13
Report #: R7910294

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-GWCM-MA

Site Location: ON07

dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3Y6046
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMU958

Sampling Date 2023/11/03

COC Number TCEC-GWCM-MA

UNITS OW84-31 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 2460 N/A ONSITE

Field Temperature Celsius 12.1 N/A ONSITE

Field Measured Field Turbidity NTU 5.18 N/A ONSITE

Field Measured pH pH 7.5 ONSITE

Inorganics

Total Ammonia-N mg/L 0.70 0.15 9028493

Conductivity umho/cm 2200 1.0 9029262

Total Dissolved Solids mg/L 1760 10 9040043

Total Kjeldahl Nitrogen (TKN) mg/L 1.2 0.7 9032318

Dissolved Organic Carbon mg/L 8.4 0.4 9037044

pH pH 7.91 9029263

Dissolved Sulphate (SO4) mg/L 850 5.0 9029629

Alkalinity (Total as CaCO3) mg/L 380 1.0 9029261

Dissolved Chloride (Cl-) mg/L 19 1.0 9029619

Nitrate (N) mg/L 5.08 0.10 9029285

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y6046
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XMU958

Sampling Date 2023/11/03

COC Number TCEC-GWCM-MA

UNITS OW84-31 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.036 0.005 9030495

Dissolved Boron (B) mg/L 1.1 0.02 9030495

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 9030495

Dissolved Calcium (Ca) mg/L 190 0.2 9030495

Dissolved Iron (Fe) mg/L <0.1 0.1 9030495

Dissolved Lead (Pb) mg/L <0.0005 0.0005 9030495

Dissolved Magnesium (Mg) mg/L 61 0.05 9030495

Dissolved Potassium (K) mg/L 8.7 0.2 9030495

Dissolved Sodium (Na) mg/L 240 0.1 9030495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y6046
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y6046
Report Date: 2023/11/13

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9028493 Total Ammonia-N 2023/11/07 NC 75 - 125 100 80 - 120 <0.15 mg/L      1.6 (1) 20

9029261 Alkalinity (Total as CaCO3) 2023/11/04 96 85 - 115 <1.0 mg/L      0.34 (1) 20

9029262 Conductivity 2023/11/06 103 85 - 115 <1.0
umho/c

m
     0.40 (1) 10

9029263 pH 2023/11/04 102 98 - 103      0.16 (1) N/A

9029285 Nitrate (N) 2023/11/06 NC 80 - 120 100 80 - 120 <0.10 mg/L      0.71 (1) 20

9029619 Dissolved Chloride (Cl-) 2023/11/06 NC 80 - 120 95 80 - 120 <1.0 mg/L      1.7 (1) 20

9029629 Dissolved Sulphate (SO4) 2023/11/06 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.64 (1) 20

9030495 Dissolved Barium (Ba) 2023/11/06 97 (2) 80 - 120 93 80 - 120 <0.005 mg/L      3.5 (3) 20

9030495 Dissolved Boron (B) 2023/11/06 NC (2) 80 - 120 90 80 - 120 <0.02 mg/L      2.5 (3) 20

9030495 Dissolved Cadmium (Cd) 2023/11/06 100 (2) 80 - 120 95 80 - 120 <0.0001 mg/L      NC (3) 20

9030495 Dissolved Calcium (Ca) 2023/11/06 NC (2) 80 - 120 97 80 - 120 <0.2 mg/L      3.0 (3) 20

9030495 Dissolved Iron (Fe) 2023/11/06 101 (2) 80 - 120 98 80 - 120 <0.1 mg/L      NC (3) 20

9030495 Dissolved Lead (Pb) 2023/11/06 97 (2) 80 - 120 97 80 - 120 <0.0005 mg/L      NC (3) 20

9030495 Dissolved Magnesium (Mg) 2023/11/06 NC (2) 80 - 120 97 80 - 120 <0.05 mg/L      2.7 (3) 20

9030495 Dissolved Potassium (K) 2023/11/06 105 (2) 80 - 120 97 80 - 120 <0.2 mg/L      2.1 (3) 20

9030495 Dissolved Sodium (Na) 2023/11/06 NC (2) 80 - 120 98 80 - 120 <0.1 mg/L      2.6 (3) 20

9032318 Total Kjeldahl Nitrogen (TKN) 2023/11/07 110 80 - 120 107 80 - 120 <0.7 mg/L      NC (1) 20 98 80 - 120

9037044 Dissolved Organic Carbon 2023/11/08 97 80 - 120 100 80 - 120 <0.4 mg/L      1.5 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: EW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y6046
Report Date: 2023/11/13

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9040043 Total Dissolved Solids 2023/11/13 95 90 - 110 <10 mg/L      0.57 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [XMU958-03]

(3) Duplicate Parent ID [XMU958-03]
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Bureau Veritas Job #: C3Y6046
Report Date: 2023/11/13

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: EW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 8 of 10

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Page 9 of 10



Page 10 of 10



BUREAU VERITAS JOB #: C3Z9672
Received: 2023/11/16, 09:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/24
Report #: R7926321

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/11/22 CAM SOP-00448 SM 24 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/11/21 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 1 N/A 2023/11/23

Conductivity 1 N/A 2023/11/22 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2023/11/18 CAM SOP-00446 SM 23 5310 B m

Dissolved Metals by ICPMS 1 N/A 2023/11/21 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/11/21 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 1 N/A 2023/11/20 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/11/17 2023/11/22 CAM SOP-00413 SM 24th - 4500H+ B

Field Measured pH (3) 1 N/A 2023/11/23 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/11/21 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/11/18 2023/11/20 CAM SOP-00428 SM 23 2540C m

Field Temperature (3) 1 N/A 2023/11/23 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/11/20 2023/11/21 CAM SOP-00938 OMOE E3516 m

Turbidity - On-site 1 N/A 2023/11/23

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
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BUREAU VERITAS JOB #: C3Z9672
Received: 2023/11/16, 09:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 200

Report Date: 2023/11/24
Report #: R7926321

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3Z9672
Report Date: 2023/11/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XPS501

Sampling Date 2023/11/13

COC Number N/A

UNITS OW70B-5 RDL QC Batch

Field Measurements

Field Conductivity uS/cm 1767 N/A ONSITE

Field Temperature Celsius 13.6 N/A ONSITE

Field Measured Field Turbidity NTU 13.6 N/A ONSITE

Field Measured pH pH 7.6 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 9061820

Conductivity umho/cm 2000 1.0 9057859

Total Dissolved Solids mg/L 1550 10 9055211

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 9059667

Dissolved Organic Carbon mg/L 8.2 0.4 9053938

pH pH 8.33 9057860

Dissolved Sulphate (SO4) mg/L 650 5.0 9058760

Alkalinity (Total as CaCO3) mg/L 590 1.0 9057857

Dissolved Chloride (Cl-) mg/L 5.5 1.0 9058757

Nitrate (N) mg/L <0.10 0.10 9057800

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Z9672
Report Date: 2023/11/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XPS501

Sampling Date 2023/11/13

COC Number N/A

UNITS OW70B-5 RDL QC Batch

Metals

Dissolved Barium (Ba) mg/L 0.012 0.005 9061802

Dissolved Boron (B) mg/L 0.42 0.02 9061802

Dissolved Cadmium (Cd) mg/L <0.0001 0.0001 9061802

Dissolved Calcium (Ca) mg/L 120 0.2 9061802

Dissolved Iron (Fe) mg/L 0.2 0.1 9061802

Dissolved Lead (Pb) mg/L <0.0005 0.0005 9061802

Dissolved Magnesium (Mg) mg/L 200 0.05 9061802

Dissolved Potassium (K) mg/L 4.4 0.2 9061802

Dissolved Sodium (Na) mg/L 89 0.1 9061802

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Z9672
Report Date: 2023/11/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.7°C

Results relate only to the items tested.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Z9672
Report Date: 2023/11/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9053938 Dissolved Organic Carbon 2023/11/18 91 80 - 120 96 80 - 120 <0.4 mg/L      1.6 (1) 20

9055211 Total Dissolved Solids 2023/11/20 98 80 - 120 <10 mg/L      0.76 (1) 20

9057800 Nitrate (N) 2023/11/20 90 80 - 120 95 80 - 120 <0.10 mg/L      0.60 (1) 20

9057857 Alkalinity (Total as CaCO3) 2023/11/22 100 85 - 115 <1.0 mg/L      1.1 (1) 20

9057859 Conductivity 2023/11/22 102 85 - 115 <1.0
umho/c

m
     2.1 (1) 10

9057860 pH 2023/11/22 102 98 - 103      1.6 (1) N/A

9058757 Dissolved Chloride (Cl-) 2023/11/21 NC 80 - 120 95 80 - 120 <1.0 mg/L      0.094 (1) 20

9058760 Dissolved Sulphate (SO4) 2023/11/21 NC 75 - 125 96 80 - 120 <1.0 mg/L      0.44 (1) 20

9059667 Total Kjeldahl Nitrogen (TKN) 2023/11/21 109 (2) 80 - 120 107 80 - 120 <0.7 mg/L      NC (3) 20 103 80 - 120

9061802 Dissolved Barium (Ba) 2023/11/21 102 (4) 80 - 120 101 80 - 120 <0.005 mg/L      1.2 (5) 20

9061802 Dissolved Boron (B) 2023/11/21 88 (4) 80 - 120 99 80 - 120 <0.02 mg/L      1.3 (5) 20

9061802 Dissolved Cadmium (Cd) 2023/11/21 99 (4) 80 - 120 96 80 - 120 <0.0001 mg/L      NC (5) 20

9061802 Dissolved Calcium (Ca) 2023/11/21 NC (4) 80 - 120 103 80 - 120 <0.2 mg/L      0.25 (5) 20

9061802 Dissolved Iron (Fe) 2023/11/21 100 (4) 80 - 120 102 80 - 120 <0.1 mg/L      0.53 (5) 20

9061802 Dissolved Lead (Pb) 2023/11/21 96 (4) 80 - 120 95 80 - 120 <0.0005 mg/L      NC (5) 20

9061802 Dissolved Magnesium (Mg) 2023/11/21 NC (4) 80 - 120 103 80 - 120 <0.05 mg/L      1.4 (5) 20

9061802 Dissolved Potassium (K) 2023/11/21 104 (4) 80 - 120 105 80 - 120 <0.2 mg/L      1.3 (5) 20

9061802 Dissolved Sodium (Na) 2023/11/21 NC (4) 80 - 120 102 80 - 120 <0.1 mg/L      3.3 (5) 20
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Z9672
Report Date: 2023/11/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9061820 Total Ammonia-N 2023/11/21 102 75 - 125 98 80 - 120 <0.15 mg/L      0.67 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [XPS501-03]

(3) Duplicate Parent ID [XPS501-03]

(4) Matrix Spike Parent ID [XPS501-04]

(5) Duplicate Parent ID [XPS501-04]
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3Z9672
Report Date: 2023/11/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 8 of 10

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Page 9 of 10



Page 10 of 10



 

                  rwdi.com 

APPENDIX I:  
Surface Water Chemical Results 

  



Table I-1

Precipitation Event Surface Water Quality - Field Chemical Results

Twin Creeks Environmental Centre

pH Conductivity Temperature Turbidity
Dissolved 

Oxygen

 Estimated 

Flow Rate

(pH units) (μS/cm) (oC) (NTU) (mg/L) (L/s)

SS1 Downstream of landfill 60m east of Lambton Road 79 8.4 900 2.2 312 12.5 47

SS10 Off-Site Flow into East Ditch Line - Background surface water quality 8.4 300 2.2 229 12.9 1

SS16 On-Site Flow from Township land to the south – Background surface water quality 7.7 440 2.4 67.9 12.2 6

SP1 Southeast Sedimentation Pond 8.1 830 2.7 139 12.6 58

SP2 Southwest Sedimentation Pond 8.4 800 2.1 21.3 12.8 25

SP3 Northwest Sedimentation Pond 8.8 550 3.0 6.12 17.7 7

SP4 Northeast Sedimentation Pond 8.3 730 2.6 41.2 14.4 15

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 8.1 980 2.4 34.2 12.8 2

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 8.4 1330 3.3 77.8 12.6 1

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 7.9 820 2.5 141 12.6 10

SS1 Downstream of landfill 60m east of Lambton Road 79 7.8 499 6.6 >1000 10.5 208

SS1 Downstream of landfill 60m east of Lambton Road 79 7.3 394 7.0 7.61 10.7 35

SS10 Off-Site Flow into East Ditch Line - Background surface water quality 7.0 127 10.6 522 10.7 1

SS16 On-Site Flow from Township land to the south – Background surface water quality 7.3 407 8.7 153 9.6 10

SP1 Southeast Sedimentation Pond 7.2 374 6.5 248 10.5 39

SP2 Southwest Sedimentation Pond 7.1 487 6.7 144 10.8 2

SP3 Northwest Sedimentation Pond 7.1 508 6.9 18.1 11.1 3

SP4 Northeast Sedimentation Pond 7.3 371 7.3 156 10.9 17

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System

SS14B On-Site Flow into West Ditch Line, Background of Poplar System

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 7.6 354 9.6 >1000 10.0 39

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 7.8 414 9.8 446 10.1 32

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 7.2 313 9.5 >1000 9.1 95

SP2 Southwest Sedimentation Pond 7.7 492 10.2 75.0 10.5 32

SS1 Southwest Sedimentation Pond 7.8 635 6.7 >1000 11.0 10

SS1 Downstream of landfill 60m east of Lambton Road 79 7.9 443 23.9 >1000 8.4 Flooded

SS10 Off-Site Flow into East Ditch Line - Background surface water quality 8.1 919 28.1 276 7.0 0.3

SS16 On-Site Flow from Township land to the south – Background surface water quality

SP1 Southeast Sedimentation Pond 9.4 334 25.9 184 9.0 7.1

SP2 Southwest Sedimentation Pond 9.6 478 27.4 58.1 9.4 3.9

SP3 Northwest Sedimentation Pond 10.0 617 28.7 12.3 14.1 41

SP4 Northeast Sedimentation Pond

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 8.3 690 32.5 >1000 8.3 1.8

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 8.1 452 27.3 426 7.3 2.5

SP4 Northeast Sedimentation Pond 8.6 586 28.8 49.7 8.6 8.8

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 8.0 520 25.8 29.0 6.0 0.7

SS1 Downstream of landfill 60m east of Lambton Road 79 8.1 398 20.6 356 9.0 Flooded

SP2 Southwest Sedimentation Pond 9.2 461 21.5 15.5 9.4 12

SS1 Downstream of landfill 60m east of Lambton Road 79 6.5 655 6.2 50.6 12.9 11.4

SS10 Off-Site Flow into East Ditch Line - Background surface water quality 6.4 360 4.4 46.6 11.7 2.1

SS16 On-Site Flow from Township land to the south – Background surface water quality 7.8 627 5.8 31.6 11.4 2.1

SP1 Southeast Sedimentation Pond 7.2 498 5.9 32.4 12.1 17.7

SP2 Southwest Sedimentation Pond 7.2 371 7.6 11.4 12.5 10.0

SP3 Northwest Sedimentation Pond 6.8 677 5.9 6.61 11.8 6.2

SP4 Northeast Sedimentation Pond 6.7 704 5.6 60.8 11.8 4.5

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 6.8 818 4.3 13.0 12.6 1.7

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 6.9 1218 4.5 31.1 13.3 7.6

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 6.7 852 4.5 54.4 12.5 22.5

Notes: 1) Ins denotes insufficient volume to sample.

2) μS/cm denotes microsiemens per centimetre.

3) °C denotes degrees Celsius.

4) NTU denotes nephelometric turbidity unit.

5) mg/L denotes milligrams per litre.

6) L/s denotes litres per second.

7) Estimated Flow Rate = Average flow rate (m/s) x channel width (m) x channel depth (m) x 1000 L/m3

8) NR denotes not recorded

Station 

Number
Location

  Fourth Quarter

November 2, 2023 (Routine monitoring for November 1, 2023 precipitation event)

   First Quarter

   February 10, 2023 (Routine monitoring for February 9, 2023 precipitation event)

   March 17, 2023 (Verification monitoring for February 9, 2023 precipitation event)

Second Quarter

   April 2, 2023 (Routine monitoring for April 1, 2023 precipitation event)

Ins

Ins

Ins

   April 17, 2023 (Verification monitoring for April 2, 2023 precipitation event)

   May 3, 2023 (Verification monitoring for April 2, 2023 precipitation event)

  Third Quarter

   July 3, 2023 (Routine monitoring for July 2, 2023 precipitation event)

Ins

   April 4, 2023 (Routine monitoring for April 3, 2023 precipitation event)

Ins

Ins

   July 7, 2023 (Routine monitoring for July 6, 2023 precipitation event)

   July 13, 2023 (Verification monitoring for July 3, 2023 sampling event)



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 9-Apr-02 4-Apr-03 13-Jun-03 15-Oct-03 AZ 30-Dec-03 3-May-04 31-Jul-04 1-Dec-04 2-Apr-05

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (as CaCO3) mg/L <25%*** 99 71 138 134 112 109 170 222 184 125

Dissolved Chloride (Cl) mg/L 14 14 35 168 15 10 7 24 17 12

Dissolved Sulphate (SO4) mg/L 102 74 53 23 109 94 107 151 122 43

Nitrate (N) mg/L 2.66 6.82 0.61 0.28 2.94 1.75 <0.10 23.60 2.02 <0.10

Phenols-4AAP mg/L 0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Ammonia-N mg/L <0.02 0.09 0.07 0.07 0.03 0.03 0.09 0.07 0.03 0.06

Total Boron (B) mg/L 0.200 0.19 0.08 0.12 0.03 0.16 0.18 0.19 0.28 0.12 0.11

Total Calcium (Ca) mg/L 53 52 59 44 63 58 71 116 99 51

Total Chromium (Cr) mg/L 0.0089 <0.01 <0.005 <0.005 0.006 0.002 0.004 <0.005 <0.001 0.002 0.001

Total Iron (Fe) mg/L 0.300 0.41 0.53 0.89 0.89 1.01 0.51 0.53 0.42 0.24 0.39

Total Magnesium (Mg) mg/L 15 13 15 8 17 16 19 30 23 13

Total Nickel (Ni) mg/L 0.025 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Potassium (K) mg/L 2 5 9 9 4 6 3 7 6 3

Total Sodium (Na) mg/L  17 8 22 128 10 10 11 18 12 10

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 <0.01 <0.005 <0.005 0.06 <0.01 <0.01 <0.01 0.02 <0.01 <0.01

Ion Percentage % 3.1 7.3 5.5 4.0 3.0 4.5 2.3 5.5 5.7 6.0

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 9-Nov-05 18-Jan-06 9-Mar-06 5-Oct-06 17-Nov-06 2-Mar-07 9-Jan-08 19-Mar-08 11-Apr-08 12-May-08

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 182 105 56 177 150 162 90 180 256

Conductivity umho/cm 298 661

Dissolved Chloride (Cl) mg/L 24 18 15 35 25 18 26 13 22 18

Dissolved Mercury (Hg) mg/L 0.0002 <0.0002 <0.0002 <0.0002

Dissolved Sulphate (SO4) mg/L 156 102 40 122 78 64 98 41 84 75

Nitrate (N) mg/L 1.94 3.09 2.79 <0.10 1.31 1.76 6.70 1.50 <0.1 0.40

Nitrite (N) mg/L 0.02 <0.01 <0.01

pH (pH units) 6.5-8.5 8.1 8.2

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Ammonia-N mg/L 0.13 0.04 0.28 0.03 0.05 0.69 0.09 <0.05 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.001 <0.001

Total Barium (Ba) mg/L 0.052 0.037 0.042

Total BOD mg/L <2 <2 3

Total Boron (B) mg/L 0.200 0.24 0.18 0.05 0.21 0.26 0.11 0.19 0.10 0.23 0.23

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 120 54 30 93 69 68 65 38 82 90

Total Chemical Oxygen Demand (COD) mg/L 26 41

Total Chromium (Cr) mg/L 0.0089 <0.001 0.002 0.002 0.002 0.001 0.001 0.009 0.010 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.006 0.002 0.003

Total Dissolved Solids mg/L 204 355 440

Total Iron (Fe) mg/L 0.300 0.22 0.36 0.78 0.23 0.38 0.38 3.60 5.00 1.00 1.00

Total Kjeldahl Nitrogen (TKN) mg/L 1.1 0.8 2.0

Total Lead (Pb) mg/L 0.005 0.004 0.0007 0.0007

Total Magnesium (Mg) mg/L 25 15 8 22 19 18 17 10 21 25

Total Nickel (Ni) mg/L 0.025 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.008 0.002 0.003

Total Phosphorus mg/L 0.02* 0.13 0.08

Total Potassium (K) mg/L 3.0 3.0 5.0 7.0 5.0 5.0 4.3 3.3 4.1 8.6

Total Sodium (Na) mg/L  17.0 12.0 9.0 19.0 17.0 15.0 16.0 7.7 17.0 17.0

Total Suspended Solids mg/L 67.0 14.0 34.0

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.02 0.03 <0.01 <0.01

Ion Percentage % 6.4 1.1 5.4 3.9 5.3 6.0 4.1 5.9 4.9

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 14-Jun-08 17-Jun-08 28-Jun-08 23-Jul-08 4-Nov-08 5-Dec-08 12-Feb-09 8-Mar-09 6-Apr-09 26-Apr-09

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 254 242 196 68 170 88 83 75 168

Dissolved Chloride (Cl) mg/L 22 30 24 15 4 5 7 6 5 6

Dissolved Sulphate (SO4) mg/L 95 72 30 50 44 27 27 45 27

Total Ammonia-N mg/L <0.15 <0.15 <0.15 0.55 <0.15 0.16 <0.15 <0.15 <0.15

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02

Nitrate (N) mg/L <0.1 <0.1 <0.1 1.7 0.3 0.7 0.8 0.7 0.3

Phenols-4AAP mg/L 0.001 0.003 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Boron (B) mg/L 0.200 0.36 0.28 0.2 0.4 0.07 0.07 0.06 0.06 0.06

Total Calcium (Ca) mg/L 100 82 59 970 61 45 34 120 76

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 0.67 0.008 0.023 0.012 0.071 0.028

Total Iron (Fe) mg/L 0.300 0.4 0.9 0.9 690.0 4.0 23.0 13.0 70.0 27.0

Total Magnesium (Mg) mg/L 24 22 19 280 16 14 9.2 35 21

Total Potassium (K) mg/L 4.3 3.4 3.8 84.0 4.2 5.7 4.3 9.7 6.4

Total Sodium (Na) mg/L  19.0 17.0 13.0 10.0 5.5 5.4 4.4 2.8 5.2

Total Nickel (Ni) mg/L 0.025 0.003 0.003 0.002 0.90 0.005 0.030 0.017 0.091 0.037

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 <0.01 1.60 0.01 0.06 0.03 0.15 0.60

pH (pH units) 6.5-8.5 8.1 8.0 8.2 8.2 8.0 8.0 7.7 7.1 7.5 8.0

Conductivity umho/cm 700 629 469 268 424 229 225 254 367

Total BOD mg/L 3 <2 2 <2 <2 <2 <2 <2 <2

Total Chemical Oxygen Demand (COD) mg/L 45 41 37 300 16 16 16 40 35

Total Dissolved Solids mg/L 444 415 310 180 280 142 150 165 230

Total Kjeldahl Nitrogen (TKN) mg/L <1 1.3 1.3 14.0 0.5 1.8 1.3 3.0 1.8

Total Phosphorus mg/L 0.02* 0.14 0.10 0.22 9.30 <0.15 0.31 0.22 0.79 0.48

Total Suspended Solids mg/L 4 19 19 13000 45 330 300 1400 630

Nitrite (N) mg/L <0.01 <0.01 <0.01 0.02 <0.01 0.01 0.02 0.01 0.02

Dissolved Mercury (Hg) mg/L 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Arsenic (As) mg/L 0.100* 0.003 0.003 0.002 0.190 0.001 0.007 0.004 0.018 0.009

Total Barium (Ba) mg/L 0.037 0.030 0.026 2.400 0.051 0.095 0.057 0.240 0.110

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 0.003 <0.0001 0.0001 <0.0001 0.0003 0.0001

Total Copper (Cu) mg/L 0.005 0.002 0.002 <0.002 0.550 0.003 0.020 0.010 0.047 0.022

Total Lead (Pb) mg/L 0.005 <0.0005 0.001 <0.0005 0.260 0.002 0.010 0.004 0.024 0.010

Ion Percentage % 4.2 2.6 5.2 47.1 5.4 13.5 7.2 30.2 13.3

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 9-May-09 9-Aug-09 10-Oct-09 25-Jan-10 6-Apr-10 16-Jul-10 14-Oct-10 6-Nov-10 28-Feb-11 20-Apr-11

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 97 86 139 94 104 141 109 104 114 132

Conductivity umho/cm 274 447 578 479 917 700 484 455 490 526

Dissolved Chloride (Cl) mg/L 4 7 11 31 180 35 32 17 45 29

Dissolved Mercury (Hg) mg/L 0.0002 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Sulphate (SO4) mg/L 44 120 120 88 78 160 79 92 50 90

Nitrate (N) mg/L 0.9 3.0 4.9 1.7 2.0 0.3 <0.1 <0.1 0.8 <0.1

Nitrite (N) mg/L 0.03 0.10 0.01 0.03 0.02 0.04 <0.01 0.02 0.01 0.01

pH (pH units) 6.5-8.5 6.8 7.8 7.8 7.9 7.9 7.9 7.9 8.0 7.9 8.1

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Ammonia-N mg/L 0.36 <0.15 <0.15 0.17 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.002 <0.001 0.001 0.001 0.001 0.003 0.001 <0.001 0.001

Total Barium (Ba) mg/L 0.630 0.045 0.033 0.045 0.050 0.044 0.083 0.028 0.044 0.033

Total BOD mg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Total Boron (B) mg/L 0.200 0.09 0.07 0.07 0.13 0.07 0.19 0.07 0.09 0.06 0.19

Total Cadmium (Cd) mg/L 0.0002 0.0011 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 380 58 74 54 98 100 65 62 56 67

Total Chemical Oxygen Demand (COD) mg/L 130 20 16 14 30 31 19 21 19 23

Total Chromium (Cr) mg/L 0.0089 0.061 <0.005 <0.005 0.006 <0.005 <0.005 0.013 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.086 0.005 0.004 0.004 0.003 0.006 0.006 0.003 0.002 0.003

Total Dissolved Solids mg/L 180 290 370 315 600 450 300 282 284 306

Total Iron (Fe) mg/L 0.300 140.0 4.1 1.7 3.8 2.0 0.7 7.3 2.2 1.4 1.8

Total Kjeldahl Nitrogen (TKN) mg/L 8.0 1.0 1.0 1.1 1.1 0.9 0.8 0.9 0.9 1.1

Total Lead (Pb) mg/L 0.005 0.067 0.001 0.001 0.002 0.001 <0.0005 0.003 0.001 0.001 0.001

Total Magnesium (Mg) mg/L 83 15 18 18 25 22 15 19 14 20

Total Nickel (Ni) mg/L 0.025 0.130 0.007 0.002 0.006 0.002 0.002 0.009 0.004 0.003 0.004

Total Phosphorus mg/L 0.02* 3.2 0.09 0.09 0.10 0.07 0.08 0.20 0.08 0.05 0.07

Total Potassium (K) mg/L 13.0 3.4 2.4 5.4 4.7 3.6 9.3 3.1 3.6 3.6

Total Sodium (Na) mg/L  4.9 6.6 6.5 18.0 51.0 19.0 16.0 14.0 23.0 20.0

Total Suspended Solids mg/L 8400 90 32 65 37 16 38 36 15 35

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 0.26 <0.01 <0.01 0.01 0.01 <0.01 0.02 0.02 <0.01 0.01

Ion Percentage % 40.9 0.4 0.4 2.7 1.5 2.0 3.6 4.6 2.4 2.8

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 9-Aug-11 20-Oct-11 23-Nov-11 6-Dec-11 13-Mar-12 22-Jun-12 30-Oct-12 21-Dec-12 13-Jan-13 30-Jan-13

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 144 149 116 121 120 150 110 140 93 95

Conductivity umho/cm 545 408 423 406 490 590 470 660 380 330

Dissolved Chloride (Cl) mg/L 33 17 17 12 20 29 18 25 13 14

Dissolved Mercury (Hg) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 81 37 68 61 99 100 87 160 75 55

Nitrate (N) mg/L <0.1 <0.1 0.7 0.3 0.5 <0.10 0.48 0.36 0.64 0.51

Nitrite (N) mg/L <0.01 <0.01 0.01 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010 0.075

pH (pH units) 6.5-8.5 8.0 8.0 8.0 7.9 8.0 8.0 7.4 7.8 7.7 7.5

Phenols-4AAP mg/L 0.001 0.001 0.002 <0.001 0.004 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 0.004

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.29 <0.15 <0.15 0.29

Total Arsenic (As) mg/L 0.100* 0.002 0.002 0.003 0.004 0.002 0.002 0.026 0.002 0.003 0.003

Total Barium (Ba) mg/L 0.038 0.032 0.057 0.110 0.053 0.041 0.320 0.047 0.059 0.048

Total BOD mg/L <2 2 3 5 <2.0 <2.0 2.0 <2.0 <2.0 4

Total Boron (B) mg/L 0.200 0.090 0.040 0.160 0.220 0.190 0.170 0.170 0.180 0.140 0.120

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 72 53 60 55 63 75 310 90 56 57

Total Chemical Oxygen Demand (COD) mg/L 22 28 32 25 27 39 90 22 28 22

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 0.010 0.025 0.007 <0.005 0.13 0.005 0.012 0.010

Total Copper (Cu) mg/L 0.005 0.005 0.005 0.009 0.008 0.007 0.006 0.091 0.005 0.009 0.011

Total Dissolved Solids mg/L 382 298 258 286 378 398 296 348 332 256

Total Iron (Fe) mg/L 0.300 1.9 2.6 9.6 12 7.0 1.3 120.0 4.3 11.0 9.5

Total Kjeldahl Nitrogen (TKN) mg/L 0.9 1.0 2.0 2.0 1.3 0.9 2.3 1.2 1.9 1.6

Total Lead (Pb) mg/L 0.005 0.001 0.001 0.004 0.004 0.003 0.001 0.047 0.002 0.005 0.004

Total Magnesium (Mg) mg/L 15 12 16 18 19 18 77 29 17 16

Total Nickel (Ni) mg/L 0.025 0.003 0.004 0.013 0.015 0.009 0.003 0.18 0.007 0.014 0.014

Total Phosphorus mg/L 0.02* 0.10 0.20 0.30 0.30 0.19 0.05 2.20 0.10 0.24 0.29

Total Potassium (K) mg/L 4.5 6.0 8.0 11.0 4.9 4.7 17.0 5.3 5.5 7.1

Total Sodium (Na) mg/L  20 12 11 11 15 21 15 20 11 9.8

Total Suspended Solids mg/L 33 39 120 100 75 20 2200 65 170 180

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 <0.01 0.010 0.030 0.030 0.030 0.010 0.300 0.020 0.040 0.040

Ion Percentage % 1.4 0.5 4.5 5.8 2.2 1.5 34.6 3.6 6.3 8.6

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 10-Apr-13 29-May-13 5-Jul-13 12-Sep-13 7-Oct-13 11-Jan-14 8-Apr-14 30-Apr-14 7-Jul-14 6-Sep-14

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine Verification Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 94 61 94 120 140 94 160 140 100 88

Conductivity umho/cm 360 330 300 470 480 250 460 460 580 400

Dissolved Chloride (Cl) mg/L 17 10 24 20 18 8 18 13 20 15

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 60 81 40 81 77 19 48 76 170 81

Nitrate (N) mg/L 0.54 0.18 <0.10 <0.10 <0.10 0.64 0.14 0.84 <0.10 0.79

Nitrite (N) mg/L 0.026 <0.010 <0.010 <0.010 <0.010 0.015 0.024 0.012 <0.010 0.038

pH (pH units) 6.5-8.5 7.9 7.9 8.2 8.0 8.0 8.1 8.2 8.1 7.7 7.8

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.0032 <0.0010 0.0016 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15 0.26 <0.15 <0.15 <0.15 0.15

Total Arsenic (As) mg/L 0.100* 0.004 0.002 0.004 0.003 0.002 <0.001 0.001 0.001 0.002 0.004

Total Barium (Ba) mg/L 0.058 0.024 0.062 0.033 0.041 0.014 0.027 0.038 0.048 0.064

Total BOD mg/L <2.0 <2.0 2.0 <2.0 3.0 3.0 <2.0 <2.0 <2.0 2.0

Total Boron (B) mg/L 0.200 0.080 0.190 0.080 0.330 0.270 <0.02 0.070 0.180 0.110 0.190

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 58 40 55 54 58 32 63 67 74 60

Total Chemical Oxygen Demand (COD) mg/L 34 26 25 32 28 25 29 28 21 27

Total Chromium (Cr) mg/L 0.0089 0.0130 <0.005 0.0140 <0.005 <0.005 <0.005 <0.005 <0.005 0.0050 0.0120

Total Copper (Cu) mg/L 0.005 0.013 0.005 0.020 0.004 0.002 <0.002 0.003 0.013 0.009 0.011

Total Dissolved Solids mg/L 288 206 312 286 282 84 326 324 392 294

Total Iron (Fe) mg/L 0.300 13.0 2.50 14.0 1.70 1.40 0.38 2.00 3.40 5.20 12.0

Total Kjeldahl Nitrogen (TKN) mg/L 1.9 0.8 1.6 2.0 1.2 1.1 1.5 1.2 1.2 1.3

Total Lead (Pb) mg/L 0.005 0.006 0.001 0.011 0.001 0.001 <0.0005 0.001 0.002 0.002 0.004

Total Magnesium (Mg) mg/L 14 16 13 21 18 9.5 16 18 16 19

Total Nickel (Ni) mg/L 0.025 0.021 0.005 0.022 0.005 0.004 <0.001 0.004 0.012 0.008 0.016

Total Phosphorus mg/L 0.02* 0.45 0.09 0.64 0.17 0.10 0.20 0.07 0.11 0.21 0.25

Total Potassium (K) mg/L 7.9 1.9 9.4 6.9 6.5 7.0 3.9 4.8 6.0 8.0

Total Sodium (Na) mg/L  7.2 11.0 16.0 17.0 16.0 4.1 12.0 12.0 16.0 11.0

Total Suspended Solids mg/L 1900 51 710 37 29 6 24 45 98 260

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.0092 <0.0053 <0.0019 0.0044 <0.0023 <0.003 <0.0051 0.0039

Total Zinc (Zn) mg/L 0.020 0.050 <0.01 0.100 <0.01 <0.01 <0.01 0.010 0.010 0.010 0.040

Ion Percentage % 6.2 4.7 9.0 3.6 1.7 2.5 2.0 3.7 1.2 7.9

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 25-Dec-14 4-Jan-15 10-Apr-15 1-Jun-15 3-Aug-15 22-Dec-15 25-Feb-16 7-Apr-16 14-Jul-16 3-Nov-16

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine
Routine/

Verification
Verification Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 120 130 100 95 100 170 110 130 110 160

Conductivity umho/cm 470 460 310 480 510 840 450 400 600 560

Dissolved Chloride (Cl) mg/L 15 12 9 12 21 36 9.6 6.1 13 12

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 91 86 45 120 130 220 95 69 170 100

Nitrate (N) mg/L 1.35 0.84 1.02 <0.10 <0.10 1.33 1.20 0.59 0.018 0.34

Nitrite (N) mg/L 0.017 0.018 0.023 <0.010 <0.010 0.024 <0.010 <0.010 0.270 0.027

pH (pH units) 6.5-8.5 7.9 8.3 7.0 7.9 7.8 8.1 8.1 7.9 7.9 8.0

Phenols-4AAP mg/L 0.001 <0.001 0.0058 0.0012 <0.0010 <0.0010 0.0015 <0.0010 <0.0010 <0.0040 <0.0040

Total Ammonia-N mg/L <0.15 0.16 <0.15 0.15 <0.15 <0.15 <0.15 <0.15 <0.15 3.21

Total Arsenic (As) mg/L 0.100* 0.003 <0.001 0.007 0.001 0.002 <0.001 0.002 0.003 0.001 0.003

Total Barium (Ba) mg/L 0.100 0.032 0.110 0.027 0.038 0.035 0.077 0.048 0.047 0.037

Total BOD mg/L 3.0 3.0 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Total Boron (B) mg/L 0.200 0.13 0.06 0.11 0.10 0.07 0.05 0.13 0.10 0.10 1.2

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 61 61 54 60 69 100 60 63 79 60

Total Chemical Oxygen Demand (COD) mg/L 23 21 24 22 13 25 22 34 22 31

Total Chromium (Cr) mg/L 0.0089 0.0190 <0.005 0.0250 <0.005 <0.005 <0.005 0.0130 0.0090 <0.005 0.0050

Total Copper (Cu) mg/L 0.005 0.010 0.003 0.017 0.005 0.007 0.004 0.006 0.008 0.006 0.007

Total Dissolved Solids mg/L 354 292 240 342 360 510 262 272 418 404

Total Iron (Fe) mg/L 0.300 11.0 0.95 24.0 1.40 3.00 0.90 7.30 7.80 2.40 4.80

Total Kjeldahl Nitrogen (TKN) mg/L 1.20 0.83 1.30 0.86 0.34 0.68 0.48 0.49 <0.7 3.60

Total Lead (Pb) mg/L 0.005 0.004 0.001 0.010 0.001 0.001 <0.0005 0.003 0.003 0.001 0.002

Total Magnesium (Mg) mg/L 20 19 17 18 15 30 18 17 21 21

Total Nickel (Ni) mg/L 0.025 0.013 0.002 0.032 0.004 0.005 0.002 0.009 0.011 0.004 0.009

Total Phosphorus mg/L 0.02* 0.22 0.10 0.47 0.10 0.09 0.04 0.16 0.21 0.15 0.08

Total Potassium (K) mg/L 11.0 7.4 6.4 2.4 6.1 6.3 7.7 4.7 8.4 9.0

Total Sodium (Na) mg/L  8.1 7.4 5.3 11.0 15.0 30.0 7.5 6.6 13.0 24.0

Total Suspended Solids mg/L 180 13 220 26 54 20 78 130 160 150

Total Un-ionized Ammonia mg/L 0.02 <0.0034 0.004 <0.0031 0.0049 <0.0053 <0.003 <0.0013 <0.0005 <0.0052 0.082

Total Zinc (Zn) mg/L 0.020 0.030 <0.01 0.060 <0.01 <0.01 <0.01 0.020 0.020 <0.01 0.010

Ion Percentage % 3.2 2.1 9.1 1.4 0.8 0.3 3.0 4.3 1.3 1.7

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 27-Dec-16 12-Jan-17 8-Feb-17 6-Apr-17 13-Jul-17 19-Nov-17 23-Jan-18 4-Apr-18 8-Aug-18 26-Sep-18

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Verification Routine Verification Routine Routine Routine Routine Routine Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 120 110 120 140 110 100 120 130 93 88

Conductivity umho/cm 440 430 440 490 320 620 440 500 400 470

Dissolved Chloride (Cl) mg/L 11.0 12.0 9.6 9.7 11.0 11.0 9.0 7.4 16.0 11.0

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Sulphate (SO4) mg/L 83 78 81 91 43 190 74 43 83 130

Nitrate (N) mg/L 0.87 0.80 0.90 0.52 <0.10 2.14 1.87 0.87 <0.10 <0.10

Nitrite (N) mg/L 0.024 0.046 0.018 0.015 <0.010 0.011 0.022 0.013 <0.010 0.011

pH (pH units) 6.5-8.5 8.0 7.9 7.7 8.1 7.8 8.0 7.9 8.1 7.8 8.1

Phenols-4AAP mg/L 0.001 <0.004 <0.0040 <0.0040 <0.0040 <0.020 0.0023 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L 1.42 1.12 0.37 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.006 0.002 0.002 0.003 0.001 0.003 0.003 0.026 0.003

Total Barium (Ba) mg/L 0.044 0.140 0.040 0.046 0.049 0.035 0.046 0.053 0.300 0.027

Total BOD mg/L 2.0 5.0 <2.0 <2.0 5.0 <2.0 <2.0 <2 <2 3.0

Total Boron (B) mg/L 0.200 0.500 0.400 0.160 0.150 0.080 0.120 0.100 0.130 0.130 0.170

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 0.0002 <0.0001 <0.0001 <0.0001 0.0003 <0.0001

Total Calcium (Ca) mg/L 44 58 52 75 55 86 66 70 180 46

Total Chemical Oxygen Demand (COD) mg/L 26 36 15 25 40 10 17 13 17 21

Total Chromium (Cr) mg/L 0.0089 0.0070 0.0300 0.0060 0.0060 0.0130 <0.005 0.0110 0.0100 0.0900 <0.005

Total Copper (Cu) mg/L 0.005 0.005 0.014 0.004 0.007 0.039 0.006 0.010 0.009 0.076 0.004

Total Dissolved Solids mg/L 296 290 294 316 280 285 255 225 270 345

Total Iron (Fe) mg/L 0.300 4.10 18.0 3.50 6.10 9.60 3.20 9.30 9.40 92.0 1.00

Total Kjeldahl Nitrogen (TKN) mg/L 2.1 1.9 0.9 0.6 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 0.002 0.007 0.002 0.003 0.016 0.001 0.004 0.004 0.031 0.001

Total Magnesium (Mg) mg/L 15 21 16 21 12 26 20 22 45 20

Total Nickel (Ni) mg/L 0.025 0.006 0.024 0.006 0.010 0.018 0.006 0.013 0.013 0.120 0.003

Total Phosphorus mg/L 0.02* 0.14 0.34 0.09 0.15 0.30 0.08 0.18 0.17 1.10 0.04

Total Potassium (K) mg/L 7.5 16.0 6.4 5.4 9.0 5.2 5.6 5.2 16.0 4.2

Total Sodium (Na) mg/L  11.0 9.4 6.3 8.2 9.4 12.0 8.0 9.4 13.0 9.8

Total Suspended Solids mg/L 78 340 75 110 190 81 170 170 2100 26

Total Un-ionized Ammonia mg/L 0.02 0.0053 0.0027 0.0008 <0.0012 <0.0047 <0.0029 <0.0025 <0.0005 <0.0005 <0.001

Total Zinc (Zn) mg/L 0.020 0.010 0.050 0.010 0.020 0.160 0.010 0.030 0.030 0.210 <0.01

Ion Percentage % 2.2 7.3 0.1 4.8 6.8 3.1 6.80 12.00 28.40 1.85

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 2-Oct-18 24-Jan-19 17-Apr-19 2-Oct-19 27-Oct-19 11-Jan-20 29-Mar-20 18-May-20 15-Nov-20 26-Nov-20

Laboratory Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Verification Routine Verification Routine Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 270 100 130 69 120 120 180 140 110 120

Conductivity umho/cm 530 430 610 520 550 570 610 510 440 890

Dissolved Chloride (Cl) mg/L 6.3 17.0 19.0 8.5 15.0 24.0 20.0 22.0 28 24

Dissolved Mercury (Hg) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 25 73 140 160 130 140 170 93 72 300

Nitrate (N) mg/L <0.10 0.74 0.54 0.34 0.23 0.65 0.54 0.17 <0.10 1.09

Nitrite (N) mg/L <0.010 0.025 <0.010 <0.010 <0.010 0.014 0.053 <0.010 <0.010 0.031

pH (pH units) 6.5-8.5 8.2 7.7 8.2 8.0 8.1 8.0 7.9 8.1 7.9 8.0

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010

Total Ammonia-N mg/L <0.15 0.50 <0.15 0.19 <0.15 <0.15 0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* <0.001 <0.001 <0.001 0.040 0.002 0.003 0.037 0.002 0.005 0.003

Total Barium (Ba) mg/L 0.027 0.022 0.026 0.560 0.022 0.062 0.390 0.0350 0.06 0.053

Total BOD mg/L <2 3.0 <2 <2 <2 <2 <2 3.0 5 <2

Total Boron (B) mg/L 0.200 0.030 0.090 0.140 0.300 0.180 0.140 0.210 0.090 0.11 0.17

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.001 <0.0001 0.0001 0.0006 <0.0001 0.0001 <0.0001

Total Calcium (Ca) mg/L 78 42 66 450 62 87 480 60 63 110

Total Chemical Oxygen Demand (COD) mg/L 29.0 18.0 21.0 5.6 18.0 10.0 <4.0 38.0 38 14

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 0.190 <0.005 0.012 0.160 <0.005 0.014 0.010

Total Copper (Cu) mg/L 0.005 0.003 0.003 0.004 0.130 0.004 0.023 0.130 0.009 0.024 0.009

Total Dissolved Solids mg/L 275 270 365 345 335 385 465 340 360 580

Total Iron (Fe) mg/L 0.300 0.3 0.800 0.700 180 1.7 8.9 150 3.1 12.0 7.4

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 1.0 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 <0.0005 0.0005 <0.0005 0.066 0.0007 0.009 0.063 0.002 0.009 0.0031

Total Magnesium (Mg) mg/L 18 14 26 120 26 32 110 19.0 21 46

Total Nickel (Ni) mg/L 0.025 0.001 0.002 0.003 0.260 0.005 0.015 0.240 0.0 0.019 0.012

Total Phosphorus mg/L 0.02* 0.10 0.09 0.05 2.80 0.07 0.29 2.90 0.11 0.53 0.16

Total Potassium (K) mg/L 3.5 6.9 4.2 44.0 5.2 8.4 18.0 4.9 15 8.6

Total Sodium (Na) mg/L  6.2 8.9 13.0 13.0 15.0 17.0 16.0 15.0 12 23

Total Suspended Solids mg/L 6 20 18 3200 30 270 6000 150 230 220

Total Un-ionized Ammonia mg/L 0.02 <0.00073 <0.00061 <0.0079 0.016 <0.013 <0.0052 0.007 <0.0034 <0.00061 <0.00076

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 <0.01 0.40 <0.01 0.09 0.38 0.02 0.09 0.02

Ion Percentage % 1.7 1.4 0.1 38.7 2.1 7.2 32.5 0.2 6.8 2.9

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" Denotes Bureau Veritas Laboratories

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 26-Mar-21 9-Apr-21 3-Jun-21 9-Jul-21 30-Jul-21 4-Oct-21 15-Oct-21 17-Feb-22 4-May-22 16-May-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Verification Routine Routine Verification Routine Verification Routine Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 65 200 110 87 75 70 110 90 160 110

Conductivity umho/cm 640 800 860 730 590 670 700 312 730 810

Dissolved Chloride (Cl) mg/L 22 46 35 40 31 20 34 19 29 30

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 230 150 310 220 180 250 200 58 180 340

Nitrate (N) mg/L 0.86 <0.10 <0.010 <0.10 0.21 0.44 0.45 0.58 0.45 0.46

Nitrite (N) mg/L <0.010 <0.010 0.24 0.012 0.02 0.026 0.023 0.045 0.012 0.035

pH (pH units) 6.5-8.5 8.0 8.1 8.0 8.1 7.9 7.8 7.9 8.0 8.3 7.4

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 1.17 <0.15 0.26

Total Arsenic (As) mg/L 0.100* 0.28 0.002 0.001 0.003 0.003 <0.001 0.002 0.007 0.002 0.007

Total Barium (Ba) mg/L 3.0 0.047 0.043 0.030 0.024 0.023 0.031 0.083 0.04 0.1

Total BOD mg/L 3 5 <2 <2 2.0 <2 2 3 <2 3

Total Boron (B) mg/L 0.200 0.7 0.25 0.1 0.26 0.26 0.22 0.47 0.08 0.36 0.19

Total Cadmium (Cd) mg/L 0.0002 0.004 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 2900 90 110 63 50 64 72 75 80 140

Total Chemical Oxygen Demand (COD) mg/L <4.0 46 8.1 26 28 10 29 27 23 29

Total Chromium (Cr) mg/L 0.0089 1.1 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 0.026 <0.005 0.019

Total Copper (Cu) mg/L 0.005 0.88 0.009 0.005 0.003 0.002 0.002 0.005 0.023 0.005 0.02

Total Dissolved Solids mg/L 390 530 645 485 385 420 360 230 370 695

Total Iron (Fe) mg/L 0.300 1200 3.5 3 1 <0.1 0.2 2.1 26 4.4 21

Total Kjeldahl Nitrogen (TKN) mg/L 0.8 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 2.0 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 0.42 0.0018 0.0012 <0.0005 <0.0005 <0.0005 0.0009 0.011 0.0017 0.0077

Total Magnesium (Mg) mg/L 650 31 35 35 29 31 33 23 34 52

Total Nickel (Ni) mg/L 0.025 1.6 0.008 0.006 0.005 0.003 0.002 0.006 0.039 0.009 0.032

Total Phosphorus mg/L 0.02* 16 0.12 0.05 0.04 0.07 0.04 0.08 0.48 0.088 0.30

Total Potassium (K) mg/L 110 5.7 4.9 3.4 4.0 4.7 7.6 9.6 5.1 8

Total Sodium (Na) mg/L  27 30 27 31 24 21 30 11 26 28

Total Suspended Solids mg/L 32000 74 73 35 39 16 49 660 95 1200

Total Un-ionized Ammonia mg/L 0.02 <0.00089 <0.0016 <0.0023 <0.0025 <0.0061 <0.0019 <0.0084 0.0089 <0.0047 0.0028

Total Zinc (Zn) mg/L 0.020 2.7 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.07 0.01 0.05

Ion Percentage % 47.5 0.1 0.1 0.1 0.6 1.6 1.5 15.1 0.8 5.6

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" Denotes Bureau Veritas Laboratories

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 4-Aug-22 18-Oct-22 28-Nov-22 10-Feb-23 17-Mar-23 2-Apr-23 3-May-23 3-Jul-23 13-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Verification Routine Verification Routine Verification Routine Verification Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 110 55 110 130 110 110 93 77 81 130

Conductivity umho/cm 922 700 1500 670 510 430 635 490 398 660

Dissolved Chloride (Cl) mg/L 18 23 29 32 11 16 1.2 4.4 11 12

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 390 290 660 160 130 79 35 140 110 180

Nitrate (N) mg/L 1.07 0.41 2.06 1.61 0.46 0.60 0.56 0.45 0.18 0.66

Nitrite (N) mg/L 0.043 0.037 0.022 0.016 0.016 <0.010 <0.010 0.020 0.017 0.012

pH (pH units) 6.5-8.5 8.1 7.9 7.9 8.1 7.9 7.9 7.8 8.1 8.0 8.0

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 0.0015 <0.0010

Total Ammonia-N mg/L <0.15 0.47 <0.15 <0.15 0.22 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.016 0.001 0.002 0.08 0.003 0.03 0.04 0.006 0.001

Total Barium (Ba) mg/L 0.038 0.19 0.043 0.050 0.93 0.060 0.33 0.51 0.046 0.031

Total BOD mg/L <2 5 2 <2 <2 <2 <2 3 5 <2

Total Boron (B) mg/L 0.200 0.11 0.13 0.08 0.29 0.4 0.25 0.3 0.3 0.23 0.15

Total Cadmium (Cd) mg/L 0.0002 <0.0001 0.0003 <0.0001 <0.0001 <0.001 <0.0001 <0.001 <0.001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 140 270 160 87 890 61 270 370 66 81

Total Chemical Oxygen Demand (COD) mg/L 11 16 19 16 15 27 6.8 7.2 23 14

Total Chromium (Cr) mg/L 0.0089 <0.005 0.062 <0.005 0.008 0.34 0.012 0.11 0.17 0.010 <0.005

Total Copper (Cu) mg/L 0.005 0.007 0.053 0.006 0.008 0.25 0.009 0.08 0.13 0.009 0.002

Total Dissolved Solids mg/L 715 390 1020 420 890 330 420 330 270 0.002

Total Iron (Fe) mg/L 0.300 3.1 64 3.0 7.2 330 10 100 170 9.8 1.2

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 <0.7 0.8 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 0.0012 0.026 0.0010 0.0025 0.12 0.0036 0.066 0.061 0.0040 0.0005

Total Magnesium (Mg) mg/L 51 61 85 30 210 18 77 100 26 30

Total Nickel (Ni) mg/L 0.025 0.006 0.092 0.005 0.012 0.47 0.015 0.15 0.25 0.015 0.003

Total Phosphorus mg/L 0.02* 0.054 0.94 0.048 0.081 4.8 0.14 1.2 1.9 0.16 0.036

Total Potassium (K) mg/L 5 12 8.6 6.1 51 5.4 25 36 4.4 4.8

Total Sodium (Na) mg/L  26 15 39 27 19 14 14 11 15 15

Total Suspended Solids mg/L 98 1400 70 150 12000 150 2700 4300 270 28

Total Un-ionized Ammonia mg/L 0.02 <0.0074 0.017 <0.00051 <0.013 0.0023 <0.00053 <0.0016 <0.0073 <0.0091 <0.00061

Total Zinc (Zn) mg/L 0.020 0.01 0.17 <0.01 0.03 0.8 0.03 0.3 0.4 0.02 <0.01

Ion Percentage % 3.4 21.7 0.0 4.5 43.5 5.4 40.7 37.4 9.8 2.1

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" Denotes Bureau Veritas Laboratories

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 9-Apr-02 29-Apr-02 4-Apr-03 13-Jun-03 15-Oct-03 3-Nov-03 30-Dec-03 3-May-04 31-Jul-04 1-Dec-04

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest Accutest

Alkalinity (Total as CaCO3) mg/L <25%*** 52 128 33 105 83 74 40 76 86 41

Dissolved Chloride (Cl) mg/L 4 6 3 1 8 6 2 5 5 3

Dissolved Sulphate (SO4) mg/L 25 62 33 51 51 42 14 47 59 14

Nitrate (N) mg/L 3.85 1.53 4.47 0.11 23.50 13.80 2.75 5.84 15.40 5.55

Phenols-4AAP mg/L 0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Ammonia-N mg/L 0.12 0.26 0.06 0.07 <0.02 0.03 0.02 0.16 0.11 0.02

Total Boron (B) mg/L 0.200 <0.05 0.08 <0.05 0.12 0.19 0.17 0.08 0.15 0.39 0.06

Total Calcium (Ca) mg/L 24 49 22 32 84 46 17 38 60 29

Total Chromium (Cr) mg/L 0.0089 <0.01 <0.01 <0.005 <0.005 0.004 0.002 0.003 <0.005 <0.001 0.002

Total Iron (Fe) mg/L 0.300 1.51 0.94 0.79 0.74 1.53 1.05 1.07 0.81 0.48 0.88

Total Magnesium (Mg) mg/L 5 15 6 7 13 8 4 7 10 5

Total Nickel (Ni) mg/L 0.025 <0.01 <0.01 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Potassium (K) mg/L 1 5 2 3 5 2 1 2 3 2

Total Sodium (Na) mg/L  9 8 3 <2 6 3 2 3 4 4

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 0.010 <0.01 <0.005 <0.005 0.010 <0.01 <0.01 <0.01 <0.01 0.020

Ion Percentage % 7.9 4.1 7.6 4.8 18.3 8.4 6.6 3.1 9.6 16.8

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Off-Site Flow Into East Ditch Line (Background Surface Water Quality) - SS10

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 2-Apr-05 9-Nov-05 18-Jan-06 9-Mar-06 5-Oct-06 17-Nov-06 2-Mar-07 9-Jan-08 19-Mar-08 11-Apr-08

Laboratory Accutest Accutest Accutest Accutest Accutest Accutest Accutest Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 55 57 41 34 124 68 31 203 34 97

Conductivity umho/cm 89

Dissolved Chloride (Cl) mg/L 3 24 4 3 40 9 5 24 4 4

Dissolved Sulphate (SO4) mg/L 11 23 13 8 41 16 9 203 10 11

Nitrate (N) mg/L 0.45 10.50 0.58 1.14 45.60 1.34 2.24 0.50 0.40 <0.1

Nitrite (N) mg/L <0.01 <0.01

pH (pH units) 6.5-8.5 7.6 7.0

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Ammonia-N mg/L 0.09 0.15 0.04 0.17 0.08 0.02 0.22 0.08 0.06

Total Arsenic (As) mg/L 0.100* <0.001

Total Barium (Ba) mg/L 0.080 0.020 0.020 0.360 0.030 0.010 0.083 0.023

Total Boron (B) mg/L 0.200 0.070 0.160 0.050 0.030 0.210 0.090 0.030 0.480 0.040 0.120

Total Cadmium (Cd) mg/L 0.0002 <0.001 <0.0001 <0.0001 0.0014 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 22 52 15 14 120 27 16 110 13 36

Total Chromium (Cr) mg/L 0.0089 0.0010 0.0170 0.0010 <0.001 0.0050 <0.001 <0.001 0.0110 <0.005 0.0080

Total Copper (Cu) mg/L 0.005 0.009 0.002 0.002 0.014 0.003 0.002 0.006 0.002

Total Dissolved Solids mg/L 59 151

Total Iron (Fe) mg/L 0.300 0.700 12.400 0.540 0.530 3.040 0.360 0.250 4.400 2.100 3.900

Total Kjeldahl Nitrogen (TKN) mg/L 0.8 1.1

Total Lead (Pb) mg/L 0.005 <0.01 <0.001 0.001 0.012 0.002 <0.001 0.002 0.001

Total Magnesium (Mg) mg/L 5.0 8.0 3.0 2.0 20.0 6.0 3.0 33.0 3.3 8.5

Total Nickel (Ni) mg/L 0.025 <0.005 0.015 <0.005 <0.005 0.028 <0.005 <0.005 0.008 0.003 0.005

Total Phosphorus mg/L 0.02* <0.06 0.15

Total Potassium (K) mg/L 1.0 4.0 2.0 3.0 5.0 3.0 2.0 6.0 2.3 5.7

Total Sodium (Na) mg/L  2.0 <2 <2 <2 11.0 3.0 3.0 20.0 0.9 2.3

Total Suspended Solids mg/L

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 <0.01 0.04 <0.01 <0.01 0.04 <0.01 0.02 0.02 <0.01 0.01

Ion Percentage % 7.6 12.2 1.2 5.3 16.3 3.9 8.0 0.7 4.2 8.7

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Off-Site Flow Into East Ditch Line (Background Surface Water Quality) - SS10

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 14-Jun-08 23-Jul-08 4-Nov-08 12-Feb-09 6-Apr-09 9-Aug-09 3-Dec-09 25-Jan-10 6-Apr-10 17-Nov-10

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 90 31 157 38 52 82 94 27 62 64

Conductivity umho/cm 194 89 410 110 147 625 202 65 400 541

Dissolved Chloride (Cl) mg/L 2 4 21 5 5 23 2 1 1 46

Dissolved Mercury (Hg) mg/L 0.0002 <0.0002 <0.0001 <0.0001

Dissolved Sulphate (SO4) mg/L 3 2 21 12 7 220 10 3 9 27

Nitrate (N) mg/L 0.1 0.4 0.9 1.2 3.0 0.6 0.3 0.5 29.0 24.0

Nitrite (N) mg/L <0.01 0.02 1.3 0.05 0.04 0.04 0.03 0.02 0.40 0.06

pH (pH units) 6.5-8.5 8.0 7.5 7.8 7.3 7.1 7.3 7.8 7.2 7.7 7.6

Phenols-4AAP mg/L 0.001 <0.001 0.001 0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.001

Total Ammonia-N mg/L <0.15 0.17 0.21 <0.15 <0.15 <0.15 <0.15 0.18 18.40 0.17

Total Arsenic (As) mg/L 0.100* 0.001 0.007 0.005 0.010

Total Barium (Ba) mg/L 0.017 0.130 0.085 0.220

Total BOD mg/L 4 <2 <2

Total Boron (B) mg/L 0.200 0.150 0.060 0.130 0.050 0.060 0.090 0.090 0.030 0.070 0.150

Total Cadmium (Cd) mg/L 0.0002 0.0003 0.0002 0.0001 0.0004

Total Calcium (Ca) mg/L 29.0 9.8 67.0 17.0 25.0 70.0 34.0 8.3 41.0 75.0

Total Chemical Oxygen Demand (COD) mg/L 48 62 37 110.000

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 0.0250 0.0200 0.0200 <0.005 0.0260 <0.005 0.0560 0.0410

Total Copper (Cu) mg/L 0.005 0.004 0.019 0.012 0.029

Total Dissolved Solids mg/L 134 60 270 68 90 130 43 260 348

Total Iron (Fe) mg/L 0.300 1.700 1.600 27.000 19.000 20.000 3.900 26.000 3.000 55.000 20.000

Total Kjeldahl Nitrogen (TKN) mg/L <4 1.9 5 2 <4 1 4 1.7 33 4

Total Lead (Pb) mg/L 0.005 0.0008 0.008 0.007 0.024

Total Magnesium (Mg) mg/L 5.8 2.5 15.0 6.4 8.9 25.0 11.0 2.3 18.0 17.0

Total Nickel (Ni) mg/L 0.025 0.003 0.002 0.029 0.021 0.024 0.007 0.030 0.004 0.067 0.021

Total Phosphorus mg/L 0.02* <0.15 0.34 1.20 0.28 0.35 0.07 0.64 0.16 1.60 0.50

Total Potassium (K) mg/L 3.7 7.7 9.8 5.2 4.9 4.6 7.4 3.7 9.2 17

Total Sodium (Na) mg/L  2.0 0.8 3.3 1.2 1.5 13 1.6 0.6 1.7 3.7

Total Suspended Solids mg/L 18 270 240 410 980

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.06 <0.02

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 0.07 0.04 0.06 0.01 0.06 <0.01 0.15 0.05

Ion Percentage % 2.7 5.7 4.9 8.5 13.4 2.7 8.1 4.1 24.8 16.0

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Off-Site Flow Into East Ditch Line (Background Surface Water Quality) - SS10



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 28-Feb-11 20-Apr-11 20-Oct-11 30-Oct-12 13-Jan-13 10-Apr-13 5-Jul-13 7-Oct-13 11-Jan-14 8-Apr-14

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 50 78 88 69 45 40 70 78 22 69

Conductivity umho/cm 164 197 190 230 120 110 350 190 62.0 170

Dissolved Chloride (Cl) mg/L 4 9 3 11 9 2 4 4 2 6

Dissolved Mercury (Hg) mg/L 0.0002 <0.0001 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 10 8 6 13 12 2 82 9 1 9

Nitrate (N) mg/L 3.6 2.4 <0.1 6.1 <0.10 0.74 2.2 <0.10 0.55 <0.10

Nitrite (N) mg/L 0.020 0.020 <0.01 <0.010 <0.010 0.035 0.051 <0.010 0.016 <0.010

pH (pH units) 6.5-8.5 7.5 7.8 7.8 6.9 7.3 7.3 7.6 7.7 7.9 8.2

Phenols-4AAP mg/L 0.001 <0.001 <0.001 0.006 <0.0010 <0.0010 <0.0010 <0.0010 0.003 <0.0010 0.007

Total Ammonia-N mg/L <0.15 <0.15 <0.15 0.25 <0.15 <0.15 <0.15 0.15 0.61 <0.15

Total Arsenic (As) mg/L 0.100* 0.006 0.002 0.001

Total Barium (Ba) mg/L 0.120 0.046 0.013

Total BOD mg/L <2 <2.0 3.0

Total Boron (B) mg/L 0.200 0.050 0.100 0.090 0.180 0.060 0.070 0.130 0.090 <0.02 0.070

Total Cadmium (Cd) mg/L 0.0002 0.0002 <0.0001 <0.0001

Total Calcium (Ca) mg/L 25.0 35.0 35.0 32.0 19.0 18.0 49.0 28.0 5.4 25.0

Total Chemical Oxygen Demand (COD) mg/L 55 44 48

Total Chromium (Cr) mg/L 0.0089 0.005 0.024 0.020 0.067 0.012 0.008 <0.005 0.013 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.039 0.007 0.0029

Total Dissolved Solids mg/L 98 110 122 604 194 288 258 216 26.0 192

Total Iron (Fe) mg/L 0.300 5.500 23.000 20.000 26.000 11.000 8.800 3.800 6.900 0.320 1.400

Total Kjeldahl Nitrogen (TKN) mg/L 2.0 2.7 3.0 2.7 1.8 2.1 1.5 2.2 1.6 1.6

Total Lead (Pb) mg/L 0.005 0.009 0.004 0.001

Total Magnesium (Mg) mg/L 5.7 11.0 10.0 10.0 5.8 5.1 12.0 7.3 1.6 5.0

Total Nickel (Ni) mg/L 0.025 0.007 0.027 0.025 0.048 0.014 0.011 0.006 0.008 <0.001 0.002

Total Phosphorus mg/L 0.02* 0.23 0.53 0.50 0.85 0.27 0.27 0.12 0.36 0.36 0.14

Total Potassium (K) mg/L 3.2 6.6 7.0 12.0 4.9 4.3 5.2 9.7 4.8 4.7

Total Sodium (Na) mg/L  2.0 1.9 1.3 1.7 1.1 1.3 5.1 1.2 0.5 1.5

Total Suspended Solids mg/L 240 55 28

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0089 0.0021 0.0064 <0.0021

Total Zinc (Zn) mg/L 0.020 0.02 0.06 0.05 0.10 0.03 0.02 0.01 0.02 <0.01 <0.01

Ion Percentage % 9.7 10.5 9.9 10.1 3.7 13.9 4.2 6.2 1.8 1.7

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Off-Site Flow Into East Ditch Line (Background Surface Water Quality) - SS10



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 30-Apr-14 7-Jul-14 15-Oct-14 24-Nov-14 4-Jan-15 10-Apr-15 25-Oct-15 7-Apr-16 12-Jan-17 6-Apr-17

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Verification Routine Routine Verification Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 66 64 79 43 30 51 79 49 120 160

Conductivity umho/cm 150 400 250 120 98 130 560 110 360 340

Dissolved Chloride (Cl) mg/L 3 6 8 3 4 4 30 1.2 13 3.7

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 1 120 34 11 12 15 150 1 35 19

Nitrate (N) mg/L <0.10 1.33 <0.10 <0.10 <0.10 <0.10 0.59 <0.10 0.48 <0.10

Nitrite (N) mg/L <0.010 0.109 0.016 <0.010 0.029 0.011 0.049 <0.010 0.021 <0.010

pH (pH units) 6.5-8.5 7.7 7.8 7.7 7.3 8.2 6.7 7.8 7.1 7.9 8.1

Phenols-4AAP mg/L 0.001 0.002 0.002 <0.001 <0.001 0.005 0.002 <0.0010 <0.0010 <0.0040 <0.0040

Total Ammonia-N mg/L <0.15 2.31 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.25 <0.15

Total Arsenic (As) mg/L 0.100* <0.001 <0.001 0.001

Total Barium (Ba) mg/L 0.02 0.015 0.027

Total BOD mg/L 3.0 <2.0 <2.0 <2.0

Total Boron (B) mg/L 0.200 0.060 0.300 0.070 0.060 0.030 0.060 0.100 0.040 0.040 0.040

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 24 63 39 17 14 20 63 17 45 61

Total Chemical Oxygen Demand (COD) mg/L 55 40 44 34

Total Chromium (Cr) mg/L 0.0089 <0.005 0.016 0.011 0.012 <0.005 <0.005 <0.005 0.007 0.005 0.008

Total Copper (Cu) mg/L 0.005 0.003 0.003 0.004

Total Dissolved Solids mg/L 142 524 288 296 96 128 382 156 194 222

Total Iron (Fe) mg/L 0.300 1.500 15.000 10.000 12.000 1.300 2.000 1.500 4.900 3.600 6.700

Total Kjeldahl Nitrogen (TKN) mg/L 1.60 3.10 4.10 2.20 0.75 0.57 0.60 0.41 0.90 <0.7

Total Lead (Pb) mg/L 0.005 0.001 0.001 0.002

Total Magnesium (Mg) mg/L 5.0 15.0 11.0 5.7 2.8 4.7 15.0 4.5 12.0 15.0

Total Nickel (Ni) mg/L 0.025 0.003 0.020 0.014 0.014 0.002 0.003 0.004 0.007 0.005 0.010

Total Phosphorus mg/L 0.02* 0.12 0.33 0.91 0.37 0.18 0.12 0.066 0.15 0.32 0.16

Total Potassium (K) mg/L 4.2 6.3 15.0 7.1 4.9 3.2 11.0 3.2 12.0 4.7

Total Sodium (Na) mg/L  1.4 7.2 1.5 0.9 0.6 1.5 16.0 1.1 4.1 4.0

Total Suspended Solids mg/L 19 13 16 160

Total Un-ionized Ammonia mg/L 0.02 <0.00074 0.12 <0.0036 <0.024 <0.0021 <0.0096 <0.0028 <0.0005 0.0007 <0.00051

Total Zinc (Zn) mg/L 0.020 <0.01 0.04 0.03 0.03 <0.01 <0.01 0.01 0.01 0.02 0.02

Ion Percentage % 6.3 5.3 7.7 7.7 3.3 1.6 1.0 7.5 1.8 5.8

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Off-Site Flow Into East Ditch Line (Background Surface Water Quality) - SS10



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 13-Jul-17 28-Oct-17 23-Jan-18 4-Apr-18 8-Aug-18 2-Oct-18 24-Jan-19 17-Apr-19 2-Oct-19 11-Jan-20

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 48 71 42 150 64 190 50 200 80 55

Conductivity umho/cm 370 470 130 300 1200 650 140 720 390 114

Dissolved Chloride (Cl) mg/L 4.6 8.8 5.5 3.0 25.0 26.0 3.8 22.0 10.0 1.6

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 80.0 130.0 15.0 8.9 67.0 120.0 7.3 160.0 72.0 1.2

Nitrate (N) mg/L 12.90 3.78 0.89 <0.10 102.00 2.33 0.47 <0.10 6.03 0.17

Nitrite (N) mg/L 0.017 0.015 0.011 <0.010 3.980 0.014 0.014 0.013 0.024 0.084

pH (pH units) 6.5-8.5 7.7 8.0 7.4 8.0 7.4 8.2 7.4 8.5 7.9 8.7

Phenols-4AAP mg/L 0.001 <0.0080 <0.0010 0.003 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 <0.050 0.050 0.056 0.094 <0.050 0.190 <0.050 0.100 0.084

Total Arsenic (As) mg/L 0.100* 0.003 <0.001

Total Barium (Ba) mg/L 0.048 0.028

Total BOD mg/L <2 <2

Total Boron (B) mg/L 0.200 0.080 0.050 0.040 0.020 0.140 0.290 <0.02 0.240 0.090 0.070

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001

Total Calcium (Ca) mg/L 69 71 19 54 170 87 15 95 60 39

Total Chemical Oxygen Demand (COD) mg/L 18 81

Total Chromium (Cr) mg/L 0.0089 0.0320 0.0060 0.0090 0.0090 <0.005 <0.005 <0.005 <0.005 0.0050 0.08

Total Copper (Cu) mg/L 0.005 0.007 0.003

Total Dissolved Solids mg/L 294 420 140 135 1010 450 115 460 275 630

Total Iron (Fe) mg/L 0.300 32.000 3.400 7.800 8.900 3.100 3.800 0.600 0.900 4.800 79

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.8 <0.7 <0.7 <5 0.7 0.8 <0.7 0.9 <0.7

Total Lead (Pb) mg/L 0.005 0.003 <0.0005

Total Magnesium (Mg) mg/L 18 14 5.2 13 29 27 3.6 33 11 21

Total Nickel (Ni) mg/L 0.025 0.042 0.005 0.010 0.012 0.006 0.007 0.001 0.003 0.007 0.097

Total Phosphorus mg/L 0.02* 0.51 0.10 0.19 0.27 0.13 0.16 0.14 0.05 0.20 1.40

Total Potassium (K) mg/L 5.6 2.8 3.2 4.6 5.0 7.0 5.0 4.5 2.8 11.0

Total Sodium (Na) mg/L  3.2 3.6 1.2 3.9 14.0 15.0 1.1 15.0 4.1 1.1

Total Suspended Solids mg/L 310 14

Total Un-ionized Ammonia mg/L 0.02 <0.013 <0.00066 0.0038 <0.0005 0.0013 <0.00061 <0.00061 <0.0008 0.0056 0.0056

Total Zinc (Zn) mg/L 0.020 0.070 <0.01 0.020 0.030 <0.01 0.010 <0.01 <0.01 0.010 0.2

Ion Percentage % 16.0 3.0 4.0 5.9 28.1 1.3 0.8 0.8 5.3 30.4

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" Denotes Bureau Veritas Laboratories

Units PWQO

Off-Site Flow Into East Ditch Line (Background Surface Water Quality) - SS10



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 18-May-20 15-Nov-20 26-Mar-21 9-Jul-21 4-May-22 10-Feb-23 2-Apr-23 3-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 84 96 65 160 96 68 57 150 130

Conductivity umho/cm 190 420 290 740 200 200 130 1000 340.0

Dissolved Chloride (Cl) mg/L 2.1 29 8.9 16 2.5 4.5 6.3 7.3 2.7

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 0.5 29 41 180 0.5 25 8.4 290 32

Nitrate (N) mg/L 61 9.51 5.04 8.24 0.3 0.68 0.12 21.7 <0.10

Nitrite (N) mg/L 0.012 0.078 0.046 0.03 0.016 0.015 0.014 0.062 <0.010

pH (pH units) 6.5-8.5 7.9 7.5 7.8 8.0 8.3 7.9 7.8 8.0 7.8

Phenols-4AAP mg/L 0.001 <0.0010 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010

Total Ammonia-N mg/L 0.13 0.53 0.097 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.003 <0.001

Total Barium (Ba) mg/L 0.03 0.048 0.005

Total BOD mg/L 4 <2 <2

Total Boron (B) mg/L 0.200 0.06 0.06 0.07 0.14 0.07 0.05 0.04 0.19 0.05

Total Cadmium (Cd) mg/L 0.0002 <0.0001 0.0001 <0.0001

Total Calcium (Ca) mg/L 29 51 42 110 33.0 29 17 150 47

Total Chemical Oxygen Demand (COD) mg/L 38 42 28

Total Chromium (Cr) mg/L 0.0089 0.006 0.007 0.019 0.008 0.010 0.009 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.005 0.007 <0.002

Total Dissolved Solids mg/L 185 300 160 535 140.0 235 320 745 220

Total Iron (Fe) mg/L 0.300 5.0 5.7 17 5.5 9.7 8.9 0.1 1.4 2.0

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 1.6 <0.7 0.8 <0.7 1 0.8 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 0.0022 0.0034 <0.0005

Total Magnesium (Mg) mg/L 6.8 13 12 25 8.3 7.9 3.6 32 11

Total Nickel (Ni) mg/L 0.025 0.007 0.009 0.022 0.008 0.013 0.011 <0.001 0.003 0.003

Total Phosphorus mg/L 0.02* 0.21 0.80 0.34 0.25 0.22 0.10 <0.030 0.083 0.25

Total Potassium (K) mg/L 2.9 13 4.7 3.8 3.6 2.6 1.2 2.7 3.6

Total Sodium (Na) mg/L  1.5 5.8 4.1 9.2 2.1 2.2 1.3 9.7 3.5

Total Suspended Solids mg/L 95 94 100

Total Un-ionized Ammonia mg/L 0.02 0.014 0.014 0.00082 <0.0027 <0.031 <0.0044 <0.00061 <0.015 <0.00061

Total Zinc (Zn) mg/L 0.020 0.02 0.04 0.04 0.02 0.02 0.02 <0.01 <0.01 <0.01

Ion Percentage % 5.7 6.3 9.0 2.1 6.4 3.2 5.3 3.4 1.2

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" Denotes Bureau Veritas Laboratories

PWQOUnits

Off-Site Flow Into East Ditch Line (Background Surface Water Quality) - SS10



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 19-Mar-08 11-Apr-08 12-May-08 23-Jul-08 4-Nov-08 12-Feb-09 6-Apr-09 10-Oct-09 25-Jan-10 6-Apr-10

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 50 152 228 50 118 77 102 138 65 181

Conductivity umho/cm 123 478 109 305 190 231 409 212 389

Dissolved Chloride (Cl) mg/L 3 7 9 2 6 4 6 4 11 7

Dissolved Mercury (Hg) mg/L 0.0002 <0.0002 <0.0001 <0.0001

Dissolved Sulphate (SO4) mg/L 12 22 15 2 35 11 14 58 21 20

Nitrate (N) mg/L 0.3 <0.1 <0.1 <0.1 1.0 0.6 0.8 1.5 1.0 <0.1

Nitrite (N) mg/L <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 0.02 0.02

pH (pH units) 6.5-8.5 7.7 8.3 8.1 7.8 8.0 7.7 7.6 7.9 7.8 8.0

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Ammonia-N mg/L 0.05 0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.005 0.003 0.001

Total Barium (Ba) mg/L 0.04 0.072 0.059 0.038

Total BOD mg/L <2 <2 3

Total Boron (B) mg/L 0.200 <0.02 0.040 0.050 0.030 0.030 0.020 0.030 0.040 <0.02 0.040

Total Cadmium (Cd) mg/L 0.0002 0.0001 0.0001 0.0001 <0.0001

Total Calcium (Ca) mg/L 17 53 82 15 44 27 38 64 28 62

Total Chemical Oxygen Demand (COD) mg/L 36 36 33 45

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 0.006 <0.005 0.0140 0.0080 0.0130 0.0120 <0.005 0.0060

Total Copper (Cu) mg/L 0.005 0.004 0.012 0.009 0.003

Total Dissolved Solids mg/L 84 238 290 70 200 120 142 265 135 250

Total Iron (Fe) mg/L 0.300 1.800 1.000 3.700 1.900 16.000 7.900 12.000 10.000 2.800 2.900

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 1.0 1.7 2.0 1.0 <4 2.2 0.7 1.0

Total Lead (Pb) mg/L 0.005 0.003 0.006 0.004 0.001

Total Magnesium (Mg) mg/L 4.6 12.0 22.0 3.3 13.0 7.1 11.0 14.0 7.4 15.0

Total Nickel (Ni) mg/L 0.025 0.002 0.001 0.006 0.003 0.019 0.009 0.016 0.013 0.004 0.004

Total Phosphorus mg/L 0.02* <0.06 0.06 0.22 0.50 <0.15 <0.15 0.27 0.10 0.15

Total Potassium (K) mg/L 3.1 3.2 4.2 4.8 8.8 4.2 5.3 4.7 4.3 5.4

Total Sodium (Na) mg/L  2.3 8.6 14.0 2.6 3.2 4.2 4.6 4.6 6.1 6.4

Total Suspended Solids mg/L 40 200 150 37

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 0.010 <0.01 0.020 0.010 0.040 0.020 0.030 0.030 0.010 0.010

Ion Percentage % 5.3 6.9 11.1 8.3 6.5 8.5 10.0 6.9 7.1 7.5

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Off-Site Flow From Township Land to South (Background Surface Water Quality) - SS16

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 17-Nov-10 28-Feb-11 20-Apr-11 20-Oct-11 13-Mar-12 4-May-12 13-Jan-13 10-Apr-13 5-Jul-13 12-Sep-13

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 82 100 140 123 140 200 84 87 99 130

Conductivity umho/cm 254 256 323 314 310 410 220 220 250 470

Dissolved Chloride (Cl) mg/L 6 5 7 7 6 4 3 5 8 20

Dissolved Mercury (Hg) mg/L 0.0002 <0.0001 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 36 21 21 30 20 <1 23 19 31 80

Nitrate (N) mg/L <0.1 0.5 <0.1 <0.1 <0.10 <0.10 0.3 0.5 0.1 <0.10

Nitrite (N) mg/L <0.01 0.01 <0.01 <0.01 <0.010 <0.010 <0.010 0.027 <0.010 <0.010

pH (pH units) 6.5-8.5 7.9 7.7 8.1 7.9 8.0 8.1 7.5 7.9 7.8 7.8

Phenols-4AAP mg/L 0.001 0.001 0.001 <0.001 0.005 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.001 0.002 0.003

Total Barium (Ba) mg/L 0.028 0.055 0.054

Total BOD mg/L <2 3 <2.0

Total Boron (B) mg/L 0.200 0.040 0.020 0.020 0.030 0.030 0.050 0.020 0.040 0.170 0.320

Total Cadmium (Cd) mg/L 0.0002 <0.0001 0.0001 <0.0001

Total Calcium (Ca) mg/L 34 38 52 46 47 61 31 39 320 55

Total Chemical Oxygen Demand (COD) mg/L 32 51 32

Total Chromium (Cr) mg/L 0.0089 0.0140 <0.005 <0.005 <0.005 0.0050 0.0080 0.0060 0.0090 0.2000 <0.005

Total Copper (Cu) mg/L 0.005 0.002 0.0045 0.010

Total Dissolved Solids mg/L 168 156 192 236 248 264 238 236 264 300

Total Iron (Fe) mg/L 0.300 8.000 0.900 2.600 2.100 4.500 4.500 5.200 11.000 200.000 1.300

Total Kjeldahl Nitrogen (TKN) mg/L 1.00 0.80 0.80 1.00 3.50 1.40 1.00 1.50 7.20 1.40

Total Lead (Pb) mg/L 0.005 0.001 0.003 0.004

Total Magnesium (Mg) mg/L 9.1 9.0 12.0 9.9 11.0 16.0 7.5 9.2 85.0 20.0

Total Nickel (Ni) mg/L 0.025 0.009 0.002 0.004 0.003 0.006 0.006 0.007 0.015 0.27 0.006

Total Phosphorus mg/L 0.02* 0.24 0.07 0.10 0.30 0.13 0.17 0.15 <0.3 3.10 0.17

Total Potassium (K) mg/L 8.6 3.4 3.2 6.1 4.4 5.6 4.3 5.3 25.0 6.9

Total Sodium (Na) mg/L  3.8 4.0 5.8 4.4 4.6 5.1 3.1 3.5 5.0 17.0

Total Suspended Solids mg/L 27 55 81

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.0054 <0.0037

Total Zinc (Zn) mg/L 0.020 0.020 <0.01 0.010 0.010 0.020 0.020 0.020 0.030 0.400 <0.01

Ion Percentage % 2.7 3.1 3.6 1.4 1.4 3.7 1.9 7.3 39.9 2.4

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Off-Site Flow From Township Land to South (Background Surface Water Quality) - SS16



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 7-Oct-13 11-Jan-14 8-Apr-14 30-Apr-14 7-Jul-14 6-Sep-14 15-Oct-14 24-Nov-14 25-Dec-14 4-Jan-15

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine Verification Routine Verification Routine Verifcation Verification Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 160 74 120 170 100 160 140 120 170 100

Conductivity umho/cm 490 270 280 350 590 490 610 320 400 280

Dissolved Chloride (Cl) mg/L 5 15 5 4 20 9 5 10 7 7

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 78 29 22 27 170 83 160 44 32 33

Nitrate (N) mg/L <0.10 1.30 0.22 0.12 <0.10 <0.10 <0.10 0.15 <0.50 0.12

Nitrite (N) mg/L <0.010 0.035 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.059 0.041

pH (pH units) 6.5-8.5 8.0 8.0 7.4 8.1 8.0 8.0 7.8 7.8 7.9 7.9

Phenols-4AAP mg/L 0.001 0.002 0.001 0.004 <0.0010 0.001 <0.0010 <0.001 <0.001 <0.001 0.008

Total Ammonia-N mg/L <0.15 0.19 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.001 0.002

Total Barium (Ba) mg/L 0.030 0.046

Total BOD mg/L <2.0 <2.0

Total Boron (B) mg/L 0.200 0.040 0.030 0.020 0.030 0.140 0.050 0.050 0.090 0.020 0.030

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001

Total Calcium (Ca) mg/L 71 27 44 63 100 89 89 200 56 41

Total Chemical Oxygen Demand (COD) mg/L 32 42

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 0.0060 0.0140 <0.005 <0.005 0.0790 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.004 0.0053

Total Dissolved Solids mg/L 320 134 284 304 410 316 442 166 354 178

Total Iron (Fe) mg/L 0.300 2.900 0.300 4.300 6.200 13.000 4.900 3.000 76.000 <0.10 1.800

Total Kjeldahl Nitrogen (TKN) mg/L 1.2 1.4 1.2 1.6 1.3 0.9 1.5 3.8 1.2 0.58

Total Lead (Pb) mg/L 0.005 0.0016 0.003

Total Magnesium (Mg) mg/L 19.0 8.7 11.0 14.0 22.0 19.0 27.0 49.0 14.0 11.0

Total Nickel (Ni) mg/L 0.025 0.004 0.001 0.005 0.01 0.018 0.008 0.004 0.110 <0.001 0.003

Total Phosphorus mg/L 0.02* 0.15 0.25 0.12 0.18 0.23 0.24 0.21 1.20 0.12 0.12

Total Potassium (K) mg/L 6.5 12.0 5.4 4.6 8.1 5.1 11.0 17.0 4.8 8.1

Total Sodium (Na) mg/L  7.1 6.1 3.5 5.1 18.0 9.0 8.3 5.0 2.6

Total Suspended Solids mg/L 33 120

Total Un-ionized Ammonia mg/L 0.02 <0.0038 0.0029 <0.00072 <0.0012 <0.0038 <0.0073 <0.0061 <0.027 <0.0014 <0.0011

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 0.010 0.020 0.040 0.010 0.010 0.180 <0.01 0.010

Ion Percentage % 3.1 1.3 3.3 3.5 6.1 6.0 3.9 31.1 1.3 3.4

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Off-Site Flow From Township Land to South (Background Surface Water Quality) - SS16



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 10-Apr-15 1-Jun-15 25-Feb-16 7-Apr-16 12-Jan-17 6-Apr-17 13-Jul-17 19-Nov-17 23-Jan-18 4-Apr-18

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Verification Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 160 220 140 170 91 170 45 150 80 150

Conductivity umho/cm 330 510 330 440 220 350 380 440 170 300

Dissolved Chloride (Cl) mg/L 4.0 5.0 4.0 4.2 4.3 3.1 1.2 4.2 2.9 4.1

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 27 41 33 47 19 18 120 69 1.0 17

Nitrate (N) mg/L <0.10 <0.10 0.15 0.38 0.27 <0.10 0.74 <0.10 <0.10 <0.10

Nitrite (N) mg/L <0.010 0.015 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 0.014

pH (pH units) 6.5-8.5 7.4 8.0 8.0 8.0 8.0 8.1 7.8 8.0 7.7 8.0

Phenols-4AAP mg/L 0.001 0.002 <0.0010 <0.0010 <0.0010 <0.0040 <0.0040 <0.0040 0.002 0.002 <0.0010

Total Ammonia-N mg/L <0.15 0.17 <0.15 <0.15 <0.15 <0.15 <0.15 <0.050 0.066 0.058

Total Arsenic (As) mg/L 0.100* 0.001 0.002 0.003

Total Barium (Ba) mg/L 0.032 0.039 0.057

Total BOD mg/L <2.0 <2.0 <2.0 <2

Total Boron (B) mg/L 0.200 0.040 0.050 0.030 0.120 0.060 0.040 0.400 0.030 <0.02 0.030

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 56 77 50 62 150 61 1300 66 24 60

Total Chemical Oxygen Demand (COD) mg/L 26 28 36 18

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 0.0070 0.0060 0.0470 0.0070 0.5200 <0.005 <0.005 0.0100

Total Copper (Cu) mg/L 0.005 0.0035 0.006 0.012

Total Dissolved Solids mg/L 246 364 212 720 164 254 188 180 140 130

Total Iron (Fe) mg/L 0.300 3.100 1.700 3.300 5.600 47.000 6.100 540.000 3.700 1.000 9.800

Total Kjeldahl Nitrogen (TKN) mg/L 0.55 0.97 0.31 0.39 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 0.002 0.002 0.004

Total Magnesium (Mg) mg/L 12.0 20.0 12.0 20.0 33.0 15.0 290.0 16.0 4.8 14.0

Total Nickel (Ni) mg/L 0.025 0.005 0.003 0.004 0.008 0.067 0.009 0.790 0.006 0.002 0.013

Total Phosphorus mg/L 0.02* 0.12 0.09 0.09 0.15 1.00 0.20 13.00 0.11 0.09 0.19

Total Potassium (K) mg/L 4.2 4.5 5.0 10.0 13.0 4.6 60.0 5.1 3.8 4.7

Total Sodium (Na) mg/L  4.5 7.5 4.4 6.7 2.0 4.1 8.0 4.9 1.4 3.8

Total Suspended Solids mg/L 45 94 140 2100

Total Un-ionized Ammonia mg/L 0.02 <0.0013 0.0058 <0.0017 <0.0005 <0.0005 <0.0012 <0.015 <0.0005 0.0019 <0.0005

Total Zinc (Zn) mg/L 0.020 0.010 <0.01 0.010 0.010 0.110 0.020 1.200 0.010 <0.01 0.030

Ion Percentage % 1.4 2.5 1.5 4.4 33.8 4.7 47.2 2.2 0.9 6.7

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Off-Site Flow From Township Land to South (Background Surface Water Quality) - SS16

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 24-Jan-19 17-Apr-19 2-Oct-19 11-Jan-20 18-May-20 26-Mar-21 17-Feb-22 4-May-22 10-Feb-23 2-Apr-23

Laboratory Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 96 200 91 74 170 120 40 190 130 200

Conductivity umho/cm 290 400 620 221 190 290 224 370 330 420

Dissolved Chloride (Cl) mg/L 9.2 3.9 2.1 2.7 3.4 7.0 3.0 3.3 3.9 2.6

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 34 10 220 30 1.9 29 0.5 9.4 30 21

Nitrate (N) mg/L 0.53 <0.10 0.30 0.15 0.23 0.21 0.29 <0.10 0.20 0.23

Nitrite (N) mg/L 0.021 <0.010 0.014 0.026 <0.010 <0.010 0.012 <0.010 0.020 <0.010

pH (pH units) 6.5-8.5 7.7 8.2 7.9 8.4 7.9 7.8 7.6 8.2 8.0 8.1

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L 0.300 <0.050 0.210 <0.050 <0.050 0.078 0.16 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* <0.001 0.002 0.001 0.001

Total Barium (Ba) mg/L 0.028 0.031 0.027 0.042

Total BOD mg/L <2 4 <2 <2

Total Boron (B) mg/L 0.200 0.02 0.03 0.05 0.03 0.06 0.03 <0.02 0.04 0.03 0.03

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 36 64 97 32 49 45 13 56 48 60

Total Chemical Oxygen Demand (COD) mg/L 25 39 31 19

Total Chromium (Cr) mg/L 0.0089 0.0090 <0.005 0.0060 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.003 0.005 0.003 0.004

Total Dissolved Solids mg/L 255 240 425 190 200 195 50 190 155 265

Total Iron (Fe) mg/L 0.300 7.0 1.5 5.8 5.3 5.0 2.9 0.5 2.7 2.1 3.0

Total Kjeldahl Nitrogen (TKN) mg/L 0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 1.0

Total Lead (Pb) mg/L 0.005 0.001 0.0022 0.0012 0.0016

Total Magnesium (Mg) mg/L 10 14 25 8 12 10 2.4 12 11 13

Total Nickel (Ni) mg/L 0.025 0.011 0.003 0.009 0.008 0.007 0.004 0.001 0.005 0.003 0.004

Total Phosphorus mg/L 0.02* 0.22 0.07 0.22 0.20 0.21 0.15 0.10 0.08 0.044 0.049

Total Potassium (K) mg/L 8.6 3.1 6.0 6.7 3.3 4.6 3.3 3.4 3.9 3.3

Total Sodium (Na) mg/L  4.5 4.2 7.3 1.6 2.4 3.4 1.1 3.1 2.9 4.3

Total Suspended Solids mg/L 21 95 40 62

Total Un-ionized Ammonia mg/L 0.02 <0.00061 <0.0018 0.0062 <0.0023 0.014 <0.00061 <0.00061 <0.0026 <0.00092 <0.00061

Total Zinc (Zn) mg/L 0.020 0.02 <0.01 0.02 0.02 0.01 0.01 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 1.4 1.8 3.3 4.0 0.7 1.1 2.6 0.6 1.5 1.1

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Off-Site Flow From Township Land to South (Background Surface Water Quality) - SS16

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 2-Nov-23

Laboratory Bureau Veritas

Routine/Verification Event Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 230

Conductivity umho/cm 590

Dissolved Chloride (Cl) mg/L 4.4

Dissolved Mercury (Hg) mg/L 0.0002

Dissolved Sulphate (SO4) mg/L 77

Nitrate (N) mg/L <0.10

Nitrite (N) mg/L <0.010

pH (pH units) 6.5-8.5 7.9

Phenols-4AAP mg/L 0.001 0.0014

Total Ammonia-N mg/L <0.15

Total Arsenic (As) mg/L 0.100*

Total Barium (Ba) mg/L

Total BOD mg/L

Total Boron (B) mg/L 0.200 0.04

Total Cadmium (Cd) mg/L 0.0002

Total Calcium (Ca) mg/L 88

Total Chemical Oxygen Demand (COD) mg/L

Total Chromium (Cr) mg/L 0.0089 <0.005

Total Copper (Cu) mg/L 0.005

Total Dissolved Solids mg/L 405

Total Iron (Fe) mg/L 0.300 1.8

Total Kjeldahl Nitrogen (TKN) mg/L <0.7

Total Lead (Pb) mg/L 0.005

Total Magnesium (Mg) mg/L 21

Total Nickel (Ni) mg/L 0.025 0.004

Total Phosphorus mg/L 0.02* 0.17

Total Potassium (K) mg/L 8.8

Total Sodium (Na) mg/L  4.2

Total Suspended Solids mg/L

Total Un-ionized Ammonia mg/L 0.02 <0.0015

Total Zinc (Zn) mg/L 0.020 <0.01

Ion Percentage % 0.8

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Units PWQO

Off-Site Flow From Township Land to South (Background Surface Water Quality) - SS16



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 23-Nov-11 6-Dec-11 10-Jan-12 13-Mar-12 27-Mar-12 22-Jun-12 15-Aug-12 14-Oct-12 13-Jan-13 10-Apr-13

Laboratory Maxxam Maxxam Lambton Sci Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 106 116 120 110 50 57 140 80 96

Conductivity umho/cm 408 396 470 460 360 350 530 380 420

Dissolved Chloride (Cl) mg/L 16 11 11 14 13 11 11 11 10 13

Dissolved Mercury (Hg) mg/L 0.0002 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 71 61 110 110 120 99 110 85 85

Nitrate (N) mg/L 0.80 0.30 0.75 <0.10 <0.10 <0.10 <0.10 0.91 0.78

Nitrite (N) mg/L 0.02 <0.01 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.032

pH (pH units) 6.5-8.5 8.0 8.0 8.0 8.4 9.2 9.2 7.7 7.6 7.9

Phenols-4AAP mg/L 0.001 <0.001 0.004 0.002 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15 0.21 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.004 0.004 0.003 0.001 0.003 0.003 0.004 0.001 0.003

Total Barium (Ba) mg/L 0.069 0.130 0.066 0.034 0.024 0.013 0.038 0.033 0.063

Total BOD mg/L 4.00 <2 4.00 4.00 <2.0 <2.0 3.00 <2.0 <2.0

Total Boron (B) mg/L 0.200 0.170 0.220 0.160 0.210 0.240 0.190 0.210 0.190 0.120 0.200

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 61 52 63 52 35 28 52 46 57

Total Chemical Oxygen Demand (COD) mg/L 33 27 27 32 34 25 35 20 37

Total Chromium (Cr) mg/L 0.0089 0.0130 0.0270 <0.005 0.0110 <0.005 <0.005 <0.005 <0.005 0.0060 0.0110

Total Copper (Cu) mg/L 0.005 0.010 0.009 0.008 0.003 0.003 0.002 <0.002 0.004 0.010

Total Dissolved Solids mg/L 262 296 328 294 248 262 334 316 344

Total Iron (Fe) mg/L 0.300 13.000 14.000 11.000 1.300 1.200 1.300 2.700 4.400 12.000

Total Kjeldahl Nitrogen (TKN) mg/L 2.00 2.00 1.70 1.10 0.93 0.59 1.30 1.20 2.00

Total Lead (Pb) mg/L 0.005 0.005 0.005 0.005 0.001 0.001 0.001 0.001 0.002 0.005

Total Magnesium (Mg) mg/L 17 17 20 20 18 21 25 15 17

Total Nickel (Ni) mg/L 0.025 0.017 0.016 <0.01 0.014 0.003 0.003 0.003 0.006 0.006 0.017

Total Phosphorus mg/L 0.02* 0.40 0.30 0.25 0.08 0.05 0.06 0.10 0.13 0.25

Total Potassium (K) mg/L 8.2 11.0 5.1 3.9 1.7 3.5 3.5 4.2 5.6

Total Sodium (Na) mg/L  10.0 9.7 13.0 13.0 13.0 14.0 13.0 9.6 11.0

Total Suspended Solids mg/L 200 120 130 34 25 26 60 73 170

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.003 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 0.030 0.040 0.012 0.030 <0.01 <0.01 <0.01 <0.01 0.010 0.040

Ion Percentage % 5.9 4.9 1.9 0.2 0.0 2.0 0.6 2.6 4.7

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 29-Apr-13 5-Jul-13 7-Oct-13 11-Jan-14 8-Apr-14 30-Apr-14 7-Jul-14 24-Nov-14 15-Dec-14 4-Jan-15

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine Verification Routine Routine Verification Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 120 50 130 190 130 130 65 110 110 130

Conductivity umho/cm 430 260 460 720 470 480 260 430 420 560

Dissolved Chloride (Cl) mg/L 9 5 18 25 16 14 7 16 13 13

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 83 65 71 140 79 94 52 76 73 140

Nitrate (N) mg/L <0.10 <0.10 0.14 0.9 0.44 1.34 <0.10 1.66 0.47 1.64

Nitrite (N) mg/L <0.010 <0.010 0.020 0.020 <0.010 0.025 <0.010 0.012 0.013 0.025

pH (pH units) 6.5-8.5 8.3 8.5 8.0 8.1 8.1 8.1 9.6 7.8 8.1 7.7

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.002 <0.0010 0.0013 <0.001 <0.001 0.004

Total Ammonia-N mg/L <0.15 <0.15 <0.15 0.41 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* <0.001 0.003 0.003 <0.001 0.002 0.002 0.005 0.003 <0.001 0.001

Total Barium (Ba) mg/L 0.030 0.014 0.06 0.061 0.037 0.052 0.023 0.068 0.036 0.048

Total BOD mg/L <2.0 <2.0 4.0 4.0 2.0 <2.0 <2.0 3.0 <2.0 3.0

Total Boron (B) mg/L 0.200 0.220 0.180 0.320 0.290 0.170 0.260 0.230 0.140 0.100 0.120

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 50 23 55 110 63 71 22 59 50 77

Total Chemical Oxygen Demand (COD) mg/L 37 18 34 32 30 30 40 33 10 25

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 0.0070 <0.005 0.0100 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.003 <0.002 0.002 0.003 0.004 0.006 <0.002 0.009 0.003 0.003

Total Dissolved Solids mg/L 278 164 290 478 372 344 164 338 276 404

Total Iron (Fe) mg/L 0.300 0.670 0.380 3.000 0.270 3.400 6.300 0.590 9.900 0.970 1.600

Total Kjeldahl Nitrogen (TKN) mg/L 1.10 0.75 1.60 1.30 1.20 1.20 1.30 1.90 0.79 0.87

Total Lead (Pb) mg/L 0.005 <0.0005 <0.0005 0.0015 <0.0005 0.0013 0.0028 <0.0005 0.004 0.0005 0.0008

Total Magnesium (Mg) mg/L 18 14 17 32 18 21 14 19 16 26

Total Nickel (Ni) mg/L 0.025 0.002 <0.001 0.006 0.003 0.006 0.010 0.002 0.014 0.002 0.003

Total Phosphorus mg/L 0.02* 0.06 0.03 0.08 0.06 0.14 0.18 0.07 0.24 0.05 0.06

Total Potassium (K) mg/L 3.7 0.8 7.1 10.0 4.3 5.8 2.0 8.5 5.1 7.5

Total Sodium (Na) mg/L  11.0 8.8 15.0 21.0 11.0 14.0 12.0 6.8 7.2 9.6

Total Suspended Solids mg/L 21 9 85 7 68 82 15 150 21 33

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.097 <0.0085 0.0073 <0.0042 <0.0028 <0.022 <0.012 <0.012 <0.00079

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 <0.01 <0.01 0.01 0.02 <0.01 0.03 <0.01 <0.01

Ion Percentage % 0.9 1.9 2.1 8.2 5.4 7.5 4.7 6.9 3.8 5.0

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP1

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 10-Apr-15 30-Apr-15 3-Aug-15 25-Feb-16 7-Apr-16 1-Aug-16 3-Nov-16 24-Nov-16 12-Dec-16 12-Jan-17

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Verification Routine Routine Routine Routine Assessment Assessment Assessment Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 98 110 68 110 120 39 190 110

Conductivity umho/cm 310 410 330 420 420 460 620 410

Dissolved Chloride (Cl) mg/L 14 8 5.4 8.5 6 2.3 13 13 11 11

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 54 78 86 78 74 180 100 74

Nitrate (N) mg/L 1.23 <0.10 <0.10 1.29 0.65 0.013 0.21 0.86

Nitrite (N) mg/L 0.03 <0.010 <0.010 0.013 <0.010 0.17 0.053 0.045

pH (pH units) 6.5-8.5 7.0 8.1 8.1 8.0 7.7 8.8 8.1 7.9

Phenols-4AAP mg/L 0.001 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0040 <0.0040 <0.0010 <0.0010 <0.0040

Total Ammonia-N mg/L 0.15 <0.15 <0.15 <0.15 <0.15 <0.15 7.98 6.30 4.20 1.26

Total Arsenic (As) mg/L 0.100* 0.009 <0.001 0.005 0.002 0.003 0.003 0.004 0.003

Total Barium (Ba) mg/L 0.140 0.025 0.052 0.068 0.050 0.020 0.037 0.088

Total BOD mg/L <2.0 <2.0 4.0 <2.0 <2.0 <2.0 3.0 4.0

Total Boron (B) mg/L 0.200 0.130 0.130 0.130 0.120 0.110 0.130 2.300 2.200 1.900 0.410

Total Cadmium (Cd) mg/L 0.0002 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 64 43 34 54 60 45 46 47

Total Chemical Oxygen Demand (COD) mg/L 31 20 33 21 29 9.8 40 36

Total Chromium (Cr) mg/L 0.0089 0.0360 <0.005 0.0070 0.0130 0.0090 <0.005 <0.005 <0.005 <0.005 0.0160

Total Copper (Cu) mg/L 0.005 0.026 0.003 0.006 0.005 0.007 <0.002 0.003 0.008

Total Dissolved Solids mg/L 262 238 284 292 282 390 432 300

Total Iron (Fe) mg/L 0.300 35.000 0.870 6.700 6.000 8.400 1.100 2.700 8.900

Total Kjeldahl Nitrogen (TKN) mg/L 0.87 0.50 0.57 0.50 0.52 0.45 9.90 2.00

Total Lead (Pb) mg/L 0.005 0.015 <0.0005 0.0034 0.0023 0.0035 0.0005 0.0012 0.0034

Total Magnesium (Mg) mg/L 21 16 19 16 17 24 24 17

Total Nickel (Ni) mg/L 0.025 0.048 0.002 0.010 0.007 0.012 <0.001 0.006 0.004 0.003 0.012

Total Phosphorus mg/L 0.02* 0.78 0.05 0.21 0.14 0.22 0.04 0.11 0.30

Total Potassium (K) mg/L 7.3 3.4 2.9 7.4 4.5 2.7 9.0 12.0

Total Sodium (Na) mg/L  5.9 6.8 6.9 6.2 6.4 10.0 36.0 8.8

Total Suspended Solids mg/L 530 32 170 18 98 31 59 140

Total Un-ionized Ammonia mg/L 0.02 0.0059 <0.0005 <0.074 <0.00098 <0.0013 <0.00063 0.610 0.290 0.009 0.007

Total Zinc (Zn) mg/L 0.020 0.090 <0.01 0.020 0.02 0.02 <0.01 <0.01 <0.005 0.006 0.020

Ion Percentage % 13.4 1.5 4.4 2.5 4.0 0.5 0.9 2.4

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP1
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 24-Jan-17 6-Apr-17 13-Jul-17 23-Jan-18 4-Apr-18 27-Aug-18 2-Oct-18 24-Jan-19 19-Apr-19 27-Oct-19

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Bureau Veritas

Routine/Verification Event Verification Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 55 130 49 110 120 46 190 81 140 120

Conductivity umho/cm 180 490 360 450 480 460 650 320 610 560

Dissolved Chloride (Cl) mg/L 4.2 8.7 2.1 13 9.5 9.2 26 14 18 20

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 29 96 120 98 120 150 120 44 150 130

Nitrate (N) mg/L 0.31 0.50 <0.10 2.09 0.94 0.81 2.33 0.79 0.75 1.31

Nitrite (N) mg/L 0.016 0.040 <0.010 0.027 0.014 0.047 0.014 0.018 0.021 0.049

pH (pH units) 6.5-8.5 7.7 8.1 8.1 7.7 8.1 8.7 8.2 7.6 8.2 8.2

Phenols-4AAP mg/L 0.001 <0.0040 <0.0040 <0.0040 0.0025 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L 0.590 <0.15 <0.15 0.160 0.110 0.064 <0.050 0.720 <0.050 <0.050

Total Arsenic (As) mg/L 0.100* <0.001 0.002 0.004 0.003 0.004 0.002 0.003 <0.001 0.001 0.002

Total Barium (Ba) mg/L 0.023 0.041 0.050 0.050 0.072 0.009 0.025 0.017 0.039 0.023

Total BOD mg/L <2.0 3.0 2.0 <2 <2 <2 <2 4.0 4.0 <2

Total Boron (B) mg/L 0.200 0.130 0.150 0.210 0.110 0.150 0.160 0.180 0.070 0.200 0.230

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 27 69 43 61 74 43 52 32 77 58

Total Chemical Oxygen Demand (COD) mg/L 12 13 15 20 15 15 23 25 26 18

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 0.0050 0.0100 0.0150 <0.005 <0.005 <0.005 0.0050 <0.005

Total Copper (Cu) mg/L 0.005 0.003 0.005 0.005 0.008 0.011 0.003 0.004 0.003 0.005 <0.002

Total Dissolved Solids mg/L 116 296 236 225 200 235 450 195 440 325

Total Iron (Fe) mg/L 0.300 1.700 4.500 4.100 8.600 14.000 0.800 1.900 1.000 3.300 1.000

Total Kjeldahl Nitrogen (TKN) mg/L 1.10 <0.70 0.49 0.35 0.35 0.40 0.70 1.40 0.57 0.50

Total Lead (Pb) mg/L 0.005 0.0007 0.0024 0.0017 0.0034 0.0057 <0.0005 0.0009 0.0007 0.0013 <0.0005

Total Magnesium (Mg) mg/L 8 20 20 19 25 25 23 11 28 27

Total Nickel (Ni) mg/L 0.025 0.002 0.007 0.007 0.012 0.018 0.003 0.005 0.002 0.006 0.004

Total Phosphorus mg/L 0.02* 0.10 <0.15 0.20 0.26 0.31 0.04 0.16 0.17 0.08 0.05

Total Potassium (K) mg/L 5.6 4.9 3.1 5.5 5.9 3.8 4.9 7.3 5.0 4.7

Total Sodium (Na) mg/L  3.6 7.6 8.6 7.5 8.9 12.0 11.0 6.9 12.0 17.0

Total Suspended Solids mg/L 15 120 120 160 320 35 58 29 70 29

Total Un-ionized Ammonia mg/L 0.02 0.004 <0.0005 <0.052 0.0015 <0.0005 0.0014 <0.00061 0.0013 <0.0036 <0.0069

Total Zinc (Zn) mg/L 0.020 <0.01 0.01 0.01 0.02 0.04 <0.01 <0.01 0.01 <0.01 <0.01

Ion Percentage % 6.4 3.5 4.5 2.5 5.1 2.8 8.7 0.5 1.4 1.3

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas laboratories

Sedimentation Pond Surface Water Quality - SP1
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 11-Jan-20 18-May-20 15-Nov-20 26-Mar-21 9-Jul-21 4-Oct-21 17-Feb-22 4-May-22 20-Jul-22 2-Aug-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 160 89 110 130 63 57 82 160 52 42

Conductivity umho/cm 762 600 930 750 700 660 320 730 760 850

Dissolved Chloride (Cl) mg/L 44 25 18 48 40 21 17 29 28 26

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 170 180 350 160 220 250 44 190 280 310

Nitrate (N) mg/L 2.34 0.10 0.21 2.66 <0.10 0.60 0.56 0.46 <0.10 0.24

Nitrite (N) mg/L 0.024 <0.010 <0.010 0.032 <0.010 0.026 0.043 0.012 <0.010 <0.010

pH (pH units) 6.5-8.5 8.3 8.1 8.0 8.0 8.3 8.2 7.8 8.2 8.7 8.2

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0012 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.050 <0.050 0.083 0.096 <0.15 <0.15 1.3 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.001 0.003 0.003 0.004 0.001 0.004 0.001 0.002 0.001

Total Barium (Ba) mg/L 0.053 0.016 0.043 0.061 0.037 0.020 0.05 0.037 0.026 0.022

Total BOD mg/L 3 <2 <2 4 <2 2 3 <2 <2 <2

Total Boron (B) mg/L 0.200 0.32 0.25 0.23 0.39 0.27 0.25 0.08 0.37 0.43 0.35

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 99 46 110 84 53 64 41 76 53 67

Total Chemical Oxygen Demand (COD) mg/L 19 37 11 27 29 14 30 22 20 19

Total Chromium (Cr) mg/L 0.0089 0.0060 <0.005 0.009 0.010 <0.005 <0.005 0.013 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.006 0.003 0.007 0.009 0.002 0.003 0.012 0.004 <0.002 <0.002

Total Dissolved Solids mg/L 530 395 585 465 470 450 195 375 510 545

Total Iron (Fe) mg/L 0.300 4.9 1.6 8.1 8.7 1.7 0.9 13 2.8 0.6 0.9

Total Kjeldahl Nitrogen (TKN) mg/L 0.45 0.61 0.4 0.5 <0.7 <0.7 2.2 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 0.002 0.0007 0.0032 0.0035 0.0007 <0.0005 0.0052 0.0011 <0.0005 <0.0005

Total Magnesium (Mg) mg/L 35 32 56 32 35 33 14 34 45 48

Total Nickel (Ni) mg/L 0.025 0.010 0.005 0.014 0.017 0.006 0.003 0.019 0.007 0.003 0.003

Total Phosphorus mg/L 0.02* 0.15 0.06 0.14 0.21 0.05 0.04 0.33 0.084 0.015 0.009

Total Potassium (K) mg/L 7.5 3.6 6.5 7.7 3.1 5.2 8.7 4.9 3.4 3.8

Total Sodium (Na) mg/L  29 21 22 34 30 22 8.7 26 31 31

Total Suspended Solids mg/L 150 42 250 220 46 39 250 19 13 81

Total Un-ionized Ammonia mg/L 0.02 <0.0015 <0.0069 0.0022 0.00098 <0.0068 <0.013 0.0076 <0.0015 <0.082 <0.075

Total Zinc (Zn) mg/L 0.020 0.02 <0.01 0.02 0.03 <0.01 <0.01 0.04 <0.01 <0.01 <0.01

Ion Percentage % 15.2 5.7 11.1 15.5 1.6 0.2 23.3 2.2 0.8 7.7

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas laboratories

Units PWQO

Sedimentation Pond Surface Water Quality - SP1



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 18-Oct-22 10-Feb-23 2-Apr-23 3-Jul-23 2-Nov-23

Laboratory Bueau Veritas Bueau Veritas Bueau Veritas Bueau Veritas Bueau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 65 130 110 60 140

Conductivity umho/cm 810 650 420 310 510

Dissolved Chloride (Cl) mg/L 24 30 17 9.6 8.4

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 320 150 77 73 98

Nitrate (N) mg/L <0.10 1.61 0.54 <0.10 0.14

Nitrite (N) mg/L <0.010 0.015 0.013 <0.010 0.012

pH (pH units) 6.5-8.5 8.1 8.0 8.0 9.0 8.1

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 0.0015 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* <0.001 0.001 0.002 0.005 0.001

Total Barium (Ba) mg/L 0.022 0.038 0.047 0.024 0.040

Total BOD mg/L <2 <2 <2 <2 <2

Total Boron (B) mg/L 0.200 0.33 0.29 0.25 0.31 0.20

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 65 75 48 27 63

Total Chemical Oxygen Demand (COD) mg/L 9.3 21 13 16 20

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 0.008 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 <0.002 0.004 0.005 0.004 0.002

Total Dissolved Solids mg/L 510 395 295 195 315

Total Iron (Fe) mg/L 0.300 0.3 3.1 5.8 3.4 1.3

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 <0.0005 0.0012 0.0021 0.0018 0.0005

Total Magnesium (Mg) mg/L 50 26 15 19 20

Total Nickel (Ni) mg/L 0.025 0.002 0.006 0.009 0.006 0.003

Total Phosphorus mg/L 0.02* 0.006 0.049 0.058 0.086 <0.030

Total Potassium (K) mg/L 3.5 5.3 4.7 2.4 4.6

Total Sodium (Na) mg/L  30 25 13 16 11

Total Suspended Solids mg/L 9 65 74 140 27

Total Un-ionized Ammonia mg/L 0.02 <0.0067 <0.0024 <0.00061 <0.11 <0.00061

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 0.01 0.01 <0.01

Ion Percentage % 0.5 7.7 0.5 20.5 5.9

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas laboratories

Sedimentation Pond Surface Water Quality - SP1
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 14-Sep-08 17-Oct-08 4-Nov-08 5-Dec-08 12-Feb-09 19-Feb-09 8-Mar-09 6-Apr-09 26-Apr-09 7-May-09

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 87 112 79 115 69 76 100 70 95

Conductivity umho/cm 339 436 282 422 223 239 389 223 310

Dissolved Chloride (Cl) mg/L 14 11 10 14 7 14 7 22 9 11

Dissolved Mercury (Hg) mg/L 0.0002 <0.0002 <0.0002 <0.0002 <0.0001 <0.0001 <0.0001 0.0001 <0.0001 <0.0001

Dissolved Sulphate (SO4) mg/L 54 98 41 76 27 37 66 30 51

Nitrate (N) mg/L 0.6 <0.1 1.6 1.0 1.1 1.2 1.2 1.1 0.7

Nitrite (N) mg/L 0.03 <0.01 0.01 0.01 0.02 0.01 0.01 0.03 0.03

pH (pH units) 6.5-8.5 7.9 7.7 8.0 8.0 7.8 7.1 8.0 7.5 7.6

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Ammonia-N mg/L <0.15 <0.15 0.21 <0.15 <0.15 <0.15 <0.15 0.19 <0.15

Total Arsenic (As) mg/L 0.100* 0.006 0.002 0.015 0.001 0.008 0.002 0.026 0.011 <0.001

Total Barium (Ba) mg/L 0.075 0.042 0.200 0.038 0.110 0.032 0.360 0.140 0.022

Total BOD mg/L <2 2 <2 <2 <2 <2 <2 <2 <2

Total Boron (B) mg/L 0.200 0.120 0.110 0.060 0.150 0.080 0.030 0.190 0.100 0.130

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 0.0003 <0.0001 <0.0001 <0.0001 0.0005 0.0001 <0.0001

Total Calcium (Ca) mg/L 48 43 60 51 46 42 320 49 39

Total Chemical Oxygen Demand (COD) mg/L 30 12 26 16 12 20 99 28 18

Total Chromium (Cr) mg/L 0.0089 0.0160 0.0060 0.0530 0.0070 0.0250 <0.005 0.1000 0.0370 <0.005

Total Copper (Cu) mg/L 0.005 0.014 0.006 0.041 0.004 0.021 0.005 0.086 0.029 0.003

Total Dissolved Solids mg/L 246 275 185 272 140 155 250 142 200

Total Iron (Fe) mg/L 0.300 16.000 5.100 54.000 2.800 26.000 3.800 110.000 36.000 0.400

Total Kjeldahl Nitrogen (TKN) mg/L 1.6 1.2 4.0 0.6 1.9 1.3 5.0 2.4 0.8

Total Lead (Pb) mg/L 0.005 0.006 0.002 0.021 0.002 0.010 0.002 0.047 0.013 <0.0005

Total Magnesium (Mg) mg/L 15 23 21 16 14 13 87 18 11

Total Nickel (Ni) mg/L 0.025 0.022 0.008 0.067 0.004 0.034 0.006 0.140 0.050 0.002

Total Phosphorus mg/L 0.02* 0.32 0.26 1.30 <0.15 0.32 <0.15 2.00 0.57 <0.03

Total Potassium (K) mg/L 6.1 2.9 10.0 4.2 5.9 2.0 11.0 6.5 2.5

Total Sodium (Na) mg/L  9.2 14.0 4.5 11.0 5.2 5.3 12.0 5.6 7.2

Total Suspended Solids mg/L 140 190 1100 <10 450 45 5300 380 15

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 0.039 0.018 0.140 0.013 0.060 <0.01 0.240 0.080 <0.01

Ion Percentage % 8.9 3.1 18.3 3.7 17.2 11.2 36.9 18.4 2.7

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP2

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 24-Oct-09 25-Jan-10 6-Apr-10 14-Oct-10 28-Feb-11 20-Apr-11 8-Aug-11 20-Oct-11 13-Mar-12 27-Mar-12

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 75 84 82 91 105 98 52 75 110 84

Conductivity umho/cm 574 543 487 509 510 472 428 417 620 640

Dissolved Chloride (Cl) mg/L 28 34 35 22 32 35 25 18 60 61

Dissolved Mercury (Hg) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 160 120 100 120 87 76 110 95 120 130

Nitrate (N) mg/L 2.00 1.60 0.20 <0.1 1.10 0.50 <0.1 0.30 0.91 <0.10

Nitrite (N) mg/L 0.05 0.04 0.01 <0.01 0.03 0.01 <0.01 0.01 0.015 <0.010

pH (pH units) 6.5-8.5 7.0 8.1 7.9 7.9 8.0 8.1 9.3 8.0 8.1 8.2

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.002 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 0.34 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* <0.001 <0.001 <0.001 0.002 <0.001 0.001 0.004 0.003 0.001 0.001

Total Barium (Ba) mg/L 0.032 0.025 0.026 0.040 0.027 0.037 0.008 0.046 0.037 0.034

Total BOD mg/L 6.0 <2 <2 4.0 <2 <2 2.0 3.0 3.0 4.0

Total Boron (B) mg/L 0.200 0.060 0.060 0.070 0.090 0.150 0.100 0.130 0.060 0.070 0.100

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 57 64 48 52 54 53 26 51 65 56

Total Chemical Oxygen Demand (COD) mg/L 19 19 29 31 18 11 23 22 20 26

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0060 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.003 0.003 0.003 <0.002 0.003 0.003 <0.002 0.008 0.006 0.004

Total Dissolved Solids mg/L 370 365 312 322 306 282 300 292 410 402

Total Iron (Fe) mg/L 0.300 1.300 1.000 1.000 0.800 0.900 2.300 0.300 6.200 3.600 1.300

Total Kjeldahl Nitrogen (TKN) mg/L 1.4 1.2 1.0 1.2 1.1 1.0 0.6 1.0 1.3 1.1

Total Lead (Pb) mg/L 0.005 0.001 <0.0005 0.001 0.001 <0.0005 0.001 <0.0005 0.003 0.002 0.001

Total Magnesium (Mg) mg/L 24 22 18 23 19 17 23 17 22 26

Total Nickel (Ni) mg/L 0.025 0.003 0.003 0.002 0.002 0.006 0.004 0.002 0.010 0.006 0.003

Total Phosphorus mg/L 0.02* 0.09 0.05 0.05 0.08 0.03 0.06 0.04 0.19 0.06 0.07

Total Potassium (K) mg/L 3.8 4.1 3.5 3.4 4.1 3.7 2.4 4.9 4.0 4.0

Total Sodium (Na) mg/L  14 23 24 17 24 24 23 13 39 43

Total Suspended Solids mg/L 30 18 18 19 8 27 9 150 69 30

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.02 0.010 <0.01

Ion Percentage % 0.8 5.9 3.2 3.6 2.9 3.4 1.2 3.8 1.7 3.0

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Sedimentation Pond Surface Water Quality - SP2



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 30-Oct-12 15-Nov-12 13-Jan-13 10-Apr-13 5-Jul-13 7-Oct-13 11-Jan-14 28-Jan-14 8-Apr-14 30-Apr-14

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Verification Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 110 110 77 97 55 100 71 190 100 100

Conductivity umho/cm 620 650 410 590 350 520 310 960 410 530

Dissolved Chloride (Cl) mg/L 35 31 21 61 23 18 32 93 24 31

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 140 150 79 88 81 120 29 170 55 100

Nitrate (N) mg/L 0.79 2.00 1.90 0.78 <0.10 <0.10 0.92 0.27 0.34 0.86

Nitrite (N) mg/L <0.010 0.078 <0.010 0.030 <0.010 <0.010 0.014 <0.010 <0.010 0.015

pH (pH units) 6.5-8.5 7.2 7.8 7.7 7.9 8.4 7.9 8.0 7.3 8.0 8.0

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0010 0.002 <0.0010

Total Ammonia-N mg/L 0.36 0.25 <0.15 0.21 <0.15 0.18 0.45 0.52 0.17 0.17

Total Arsenic (As) mg/L 0.100* 0.021 <0.001 0.001 0.001 0.004 0.004 0.004 <0.001 0.001 0.002

Total Barium (Ba) mg/L 0.280 0.041 0.027 0.035 0.018 0.062 0.050 0.053 0.030 0.037

Total BOD mg/L 4.0 5.0 <2.0 <2.0 <2.0 4.0 3.0 3.0 2.0 <2.0

Total Boron (B) mg/L 0.200 0.130 0.080 0.060 0.080 0.070 0.110 0.050 0.090 0.050 0.100

Total Cadmium (Cd) mg/L 0.0002 0.0003 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 200 73 48 60 34 63 37 100 50 61

Total Chemical Oxygen Demand (COD) mg/L 74 22 17 10 11 32 13 20 18 18

Total Chromium (Cr) mg/L 0.0089 0.0800 <0.005 <0.005 <0.005 <0.005 0.0050 0.0170 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.066 0.002 0.005 0.006 0.003 0.004 0.014 0.004 0.004 0.006

Total Dissolved Solids mg/L 410 402 274 374 196 316 234 578 282 338

Total Iron (Fe) mg/L 0.300 83.000 0.580 2.700 3.000 1.100 5.200 13.000 0.640 2.800 2.700

Total Kjeldahl Nitrogen (TKN) mg/L 6.3 1.0 1.2 1.5 1.0 2.0 <2.0 2.1 1.2 1.3

Total Lead (Pb) mg/L 0.005 0.033 <0.0005 0.0013 0.0014 0.0006 0.0024 0.0056 <0.0005 0.0013 0.0013

Total Magnesium (Mg) mg/L 56 23 14 17 16 23 11 31 13 20

Total Nickel (Ni) mg/L 0.025 0.110 0.002 0.005 0.006 0.002 0.009 0.019 0.004 0.006 0.006

Total Phosphorus mg/L 0.02* 1.40 0.04 0.07 0.07 0.07 0.18 0.28 0.05 0.09 0.09

Total Potassium (K) mg/L 12.0 3.8 3.0 3.4 0.8 5.2 6.6 5.8 3.4 3.9

Total Sodium (Na) mg/L  30 25 15 35 20 16 21 62 15 25

Total Suspended Solids mg/L 1600 18 38 61 24 150 52 13 47 44

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.022 0.011 0.0056 0.0014 0.003 0.002

Total Zinc (Zn) mg/L 0.020 0.210 <0.01 0.010 0.010 <0.01 0.010 0.050 0.020 <0.01 0.010

Ion Percentage % 24.0 3.7 5.1 4.0 4.7 5.9 9.2 2.9 5.6 6.2

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP2

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 7-Jul-14 24-Jul-14 24-Nov-14 15-Dec-14 4-Jan-15 10-Apr-15 30-Apr-15 3-Aug-15 25-Oct-15 25-Feb-16

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Verification Routine Verification Routine Routine Verification Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 61 52 89 82 100 96 78 72 69 94

Conductivity umho/cm 360 520 630 630 660 470 520 570 760 580

Dissolved Chloride (Cl) mg/L 29 20 34 20 29 30 36 22 36 21

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 69 170 160 200 190 100 110 180 270 150

Nitrate (N) mg/L <0.10 <0.10 0.90 0.59 1.31 1.24 <0.10 <0.10 <0.10 1.49

Nitrite (N) mg/L <0.010 <0.010 0.026 0.022 0.047 0.104 <0.010 <0.010 <0.010 0.023

pH (pH units) 6.5-8.5 9.1 8.9 7.8 8.2 7.7 7.0 7.8 7.9 7.5 8.0

Phenols-4AAP mg/L 0.001 0.002 <0.0010 <0.001 <0.001 0.004 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 0.35 <0.15 0.26 0.24 0.58 <0.15 <0.15 <0.15 0.27

Total Arsenic (As) mg/L 0.100* 0.006 0.005 0.002 <0.001 0.001 0.004 <0.001 0.003 0.002 <0.001

Total Barium (Ba) mg/L 0.028 0.020 0.040 0.029 0.038 0.051 0.031 0.059 0.075 0.026

Total BOD mg/L <2.0 <2.0 3.0 5.0 3.0 <2.0 <2.0 <2.0 10 <2.0

Total Boron (B) mg/L 0.200 0.080 0.090 0.080 0.080 0.080 0.060 0.070 0.110 0.140 0.050

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 28 44 65 52 67 60 39 54 67 62

Total Chemical Oxygen Demand (COD) mg/L 37 15 22 11 18 15 12 16 63 17

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 0.0110 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.004 <0.002 0.008 0.003 0.004 0.011 0.002 0.002 0.002 0.003

Total Dissolved Solids mg/L 270 388 410 416 420 290 318 428 550 342

Total Iron (Fe) mg/L 0.300 2.500 0.440 2.900 0.290 0.980 11.000 0.640 1.700 0.500 1.200

Total Kjeldahl Nitrogen (TKN) mg/L 1.20 0.88 1.30 1.20 1.00 1.60 0.43 0.46 1.30 0.81

Total Lead (Pb) mg/L 0.005 0.001 <0.0005 0.001 <0.0005 0.001 0.004 <0.0005 0.001 <0.0005 0.001

Total Magnesium (Mg) mg/L 17 28 27 30 29 20 20 27 38 21

Total Nickel (Ni) mg/L 0.025 0.004 0.001 0.006 0.002 0.003 0.016 0.002 0.005 0.003 0.003

Total Phosphorus mg/L 0.02* 0.07 0.02 0.13 0.03 0.07 0.28 0.28 0.08 0.29 0.04

Total Potassium (K) mg/L 1.9 2.4 8.3 5.7 7.5 4.7 3.2 3.6 4.9 3.8

Total Sodium (Na) mg/L  23 21 25 19 22 19 24 20 30 16

Total Suspended Solids mg/L 42 9 100 6 14 180 24 50 38 21

Total Un-ionized Ammonia mg/L 0.02 <0.0027 0.060 <0.01 0.061 0.001 0.027 <0.0019 <0.039 <0.0012 0.002

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 0.010 <0.01 <0.01 0.030 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 4.2 2.4 4.1 0.2 1.8 5.5 0.8 1.4 0.6 0.0

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP2
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 7-Apr-16 1-Aug-16 21-Oct-16 12-Jan-17 6-Apr-17 13-Jul-17 12-Oct-17 23-Jan-18 4-Apr-18 2-Oct-18

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 110 47 60 86 110 55 110 110 120 77

Conductivity umho/cm 540 710 800 470 670 580 800 680 670 680

Dissolved Chloride (Cl) mg/L 22 27 26 21 23 17 27 47 33 21

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 130 260 320 100 190 190 270 130 100 250

Nitrate (N) mg/L 1.03 0.03 <0.10 0.86 0.95 <0.10 <0.10 1.35 0.68 0.89

Nitrite (N) mg/L 0.028 0.340 <0.010 0.054 0.046 <0.010 <0.010 0.030 0.017 0.050

pH (pH units) 6.5-8.5 7.7 7.8 7.9 7.8 7.9 8.6 8.0 7.8 8.1 8.1

Phenols-4AAP mg/L 0.001 <0.0010 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040 <0.0010 0.0023 <0.0010 <0.0010

Total Ammonia-N mg/L 0.18 <0.15 <0.15 0.54 0.22 <0.15 <0.050 0.44 0.27 0.11

Total Arsenic (As) mg/L 0.100* 0.002 0.002 0.002 0.003 0.002 0.004 0.003 <0.001 0.002 0.001

Total Barium (Ba) mg/L 0.047 0.040 0.063 0.050 0.045 0.029 0.030 0.029 0.042 0.019

Total BOD mg/L <2.0 <2.0 3.0 4.0 3.0 <2.0 <2.0 <2 <2 <2

Total Boron (B) mg/L 0.200 0.060 0.100 0.130 0.040 0.090 0.080 0.170 0.070 0.080 0.140

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 70 72 76 53 83 54 68 67 79 70

Total Chemical Oxygen Demand (COD) mg/L 24 17 21 22 13 15 19 23 13 11

Total Chromium (Cr) mg/L 0.0089 0.0080 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.008 0.003 <0.002 0.005 0.005 0.002 <0.002 0.010 0.007 0.003

Total Dissolved Solids mg/L 298 606 562 236 414 380 570 335 305 405

Total Iron (Fe) mg/L 0.300 7.400 0.600 1.100 3.400 2.100 0.500 0.500 0.700 4.100 0.600

Total Kjeldahl Nitrogen (TKN) mg/L 0.69 0.65 0.64 1.30 0.80 0.41 0.41 0.95 0.71 0.36

Total Lead (Pb) mg/L 0.005 0.003 <0.0005 0.001 0.002 0.001 <0.0005 <0.0005 0.001 0.002 <0.0005

Total Magnesium (Mg) mg/L 23 31 38 14 27 26 42 20 26 29

Total Nickel (Ni) mg/L 0.025 0.012 0.001 0.003 0.005 0.006 0.002 0.003 0.003 0.007 0.003

Total Phosphorus mg/L 0.02* 0.18 0.04 0.05 0.19 0.05 0.04 0.04 0.07 0.12 0.03

Total Potassium (K) mg/L 4.0 4.3 4.9 7.1 5.1 1.3 6.5 5.4 4.7 4.8

Total Sodium (Na) mg/L  17 24 23 22 19 19 26 35 30 19

Total Suspended Solids mg/L 120 18 37 98 62 13 17 6.0 130 25

Total Un-ionized Ammonia mg/L 0.02 0.0018 <0.0005 <0.002 0.0009 0.0014 <0.061 <0.0005 0.0019 0.0017 0.002

Total Zinc (Zn) mg/L 0.020 0.020 <0.01 <0.01 0.020 <0.01 <0.01 <0.01 <0.01 0.020 <0.01

Ion Percentage % 3.0 0.5 1.9 3.0 1.8 0.5 1.5 1.6 8.4 2.0

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP2
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 7-Feb-19 17-Apr-19 31-Oct-19 11-Jan-20 18-May-20 4-Jun-20 15-Nov-20 26-Nov-20 26-Mar-21 9-Apr-21

Laboratory Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Verification Routine Verification Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 120 95 86 130 95 48 60 63 100 73

Conductivity umho/cm 530 600 740 865 910 880 1100 1100 870 980

Dissolved Chloride (Cl) mg/L 32 24 37 60 81 86 37 36 62 89

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 82 150 210 270 230 260 420 400 250 280

Nitrate (N) mg/L 0.54 0.57 1.92 0.77 <0.10 <0.10 0.33 0.61 0.79 0.65

Nitrite (N) mg/L 0.056 0.020 0.136 0.024 <0.010 <0.010 <0.010 0.024 0.025 0.031

pH (pH units) 6.5-8.5 7.7 8.1 7.9 7.9 8.1 9.5 7.7 7.9 8.0 7.9

Phenols-4AAP mg/L 0.001 0.003 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L 1.2 0.2 0.2 0.3 <0.050 <0.050 0.051 <0.050 0.12 <0.050

Total Arsenic (As) mg/L 0.100* <0.001 0.001 0.001 0.002 0.001 0.003 <0.001 <0.001 0.003 <0.001

Total Barium (Ba) mg/L 0.024 0.030 0.050 0.049 0.016 0.022 0.029 0.028 0.053 0.027

Total BOD mg/L 29 <2 <2 2 <2 <2 <2 <2 <2 <2

Total Boron (B) mg/L 0.200 0.08 0.09 0.16 0.17 0.24 0.43 0.22 0.22 0.21 0.33

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 54 59 72 93 49 51 110 110 91 69

Total Chemical Oxygen Demand (COD) mg/L 55.0 8.7 16.0 11.0 30 32 12 13 10 19

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.011 <0.005

Total Copper (Cu) mg/L 0.005 0.006 0.003 0.003 0.006 0.002 <0.002 <0.002 <0.002 0.010 0.003

Total Dissolved Solids mg/L 360 350 440 590 620 545 765 750 500 615

Total Iron (Fe) mg/L 0.300 0.700 0.700 0.900 3.600 0.500 0.400 0.2 0.1 9.7 0.5

Total Kjeldahl Nitrogen (TKN) mg/L 1.9 0.8 0.7 0.7 0.63 0.77 0.46 0.36 0.41 0.59

Total Lead (Pb) mg/L 0.005 0.0005 0.0007 <0.0005 0.002 <0.0005 <0.0005 <0.0005 <0.0005 0.0041 <0.0005

Total Magnesium (Mg) mg/L 18 26 25 41 39 39 53 52 37 36

Total Nickel (Ni) mg/L 0.025 0.005 0.004 0.005 0.009 0.005 0.005 0.003 0.003 0.018 0.006

Total Phosphorus mg/L 0.02* 0.05 0.04 0.04 0.10 0.03 0.04 0.018 0.02 0.19 0.04

Total Potassium (K) mg/L 5.6 3.8 6.1 6.7 4.6 4.6 6.8 7.3 7 5.4

Total Sodium (Na) mg/L  23 21 25 39 52 60 34 35 45 56

Total Suspended Solids mg/L 17 23 24 83 16 13 7 5 290 13

Total Un-ionized Ammonia mg/L 0.02 0.007 0.130 0.001 0.003 <0.0068 <0.058 0.0014 <0.00061 0.0012 <0.0017

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01

Ion Percentage % 1.5 1.6 1.0 0.2 3.0 1.1 1.0 1.8 2.0 2.4

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Sedimentation Pond Surface Water Quality - SP2

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 26-Jun-21 9-Jul-21 30-Jul-21 4-Oct-21 15-Oct-21 17-Feb-22 4-May-22 16-May-22 20-Jul-22 2-Aug-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Verification Routine Routine Verification Routine Routine Verification Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 43 47 46 65 53 81 99 100 53 59

Conductivity umho/cm 1096 1000 870 710 890 570 1000 952 1000 1000

Dissolved Chloride (Cl) mg/L 85 48 23 24 28 34 84 70 71 70

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 410 360 390 280 310 140 280 330 330 330

Nitrate (N) mg/L <0.010 <0.10 0.93 1.03 0.72 0.55 0.12 <0.10 <0.10 <0.10

Nitrite (N) mg/L <0.10 <0.010 0.060 0.017 0.027 0.035 <0.010 <0.010 <0.010 <0.010

pH (pH units) 6.5-8.5 8.1 7.8 7.8 8.0 7.6 7.9 8.1 7.9 8.0 8.0

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15 1.04 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.002 0.002 0.001 0.002 0.003 <0.001 0.001 0.002 0.003

Total Barium (Ba) mg/L 0.043 0.034 0.038 0.026 0.044 0.043 0.032 0.033 0.028 0.025

Total BOD mg/L <2 <2 <2 <2 <2 2 <2 <2 <2 6

Total Boron (B) mg/L 0.200 0.31 0.20 0.18 0.26 0.30 0.09 0.39 0.50 0.40 0.39

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 100 92 100 80 94 69 79 90 80 94

Total Chemical Oxygen Demand (COD) mg/L 23 17 10 14 15 19 15 25 25 25

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 0.005 0.013 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.002 <0.002 0.006 0.004 0.004 0.015 0.004 0.004 <0.002 <0.002

Total Dissolved Solids mg/L 795 700 590 500 595 280 465 720 725 630

Total Iron (Fe) mg/L 0.300 0.5 <0.1 3.7 1.3 3.1 12 0.3 0.4 <0.1 <0.1

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 <0.7 <0.7 <0.7 1.9 <0.7 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 <0.0005 <0.0005 0.0016 0.001 0.0014 0.0049 <0.0005 <0.0005 <0.0005 <0.0005

Total Magnesium (Mg) mg/L 51 46 44 30 45 27 43 48 51 49

Total Nickel (Ni) mg/L 0.025 0.004 0.002 0.007 0.004 0.007 0.021 0.005 0.005 0.003 0.003

Total Phosphorus mg/L 0.02* 0.04 0.04 0.10 0.05 0.015 0.20 0.029 0.052 0.016 0.028

Total Potassium (K) mg/L 4.7 4.8 6.6 6 7.5 7.2 5.4 6 2.5 2

Total Sodium (Na) mg/L  61 45 26 22 28 25 60 59 56 56

Total Suspended Solids mg/L 18 4 200 42 100 380 12 23 7 4

Total Un-ionized Ammonia mg/L 0.02 <0.0074 <0.0068 <0.0017 <0.054 <0.016 0.0058 <0.0078 <0.0076 <0.013 <0.085

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 0.01 <0.01 <0.01 0.04 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 0.2 1.5 0.4 1.0 4.0 5.9 0.03 0.6 1.7 2.6

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Sedimentation Pond Surface Water Quality - SP2

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 18-Oct-22 13-Jan-22 10-Feb-23 2-Apr-23 17-Apr-23 3-Jul-23 13-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Verification Routine Routine Verification Routine Verification Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 140 120 82 89 96 47 48 82

Conductivity umho/cm 740 980 690 520 490 500 461 380

Dissolved Chloride (Cl) mg/L 34 56 35 26 23 30 25 13

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 210 320 190 120 110 140 130 73

Nitrate (N) mg/L <0.10 3.65 2.23 1.05 0.42 <0.10 <0.10 <0.10

Nitrite (N) mg/L 0.012 0.052 0.022 0.018 0.013 <0.010 <0.010 <0.010

pH (pH units) 6.5-8.5 8.1 8.0 7.9 7.9 8.2 8.7 8.9 8.0

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010

Total Ammonia-N mg/L 0.84 <0.15 <0.15 0.22 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.005 0.002 <0.001 0.001 0.001 0.003 0.003 0.002

Total Barium (Ba) mg/L 0.14 0.049 0.028 0.036 0.033 0.020 0.020 0.022

Total BOD mg/L 2 <2 <2 3 <2 <2 <2 6

Total Boron (B) mg/L 0.200 0.18 0.28 0.16 0.21 0.21 0.26 0.23 0.18

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 99 120 78 54 53 32 37 39

Total Chemical Oxygen Demand (COD) mg/L 11 20 16 21 15 24 22 17

Total Chromium (Cr) mg/L 0.0089 0.016 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.013 0.008 0.003 0.005 0.004 0.002 0.002 <0.002

Total Dissolved Solids mg/L 375 620 355 320 250 310 285 235

Total Iron (Fe) mg/L 0.300 15 3.3 0.3 3.2 1.7 0.6 0.4 0.4

Total Kjeldahl Nitrogen (TKN) mg/L 1.2 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 0.0063 0.0018 <0.0005 0.0014 0.0007 0.0007 <0.0005 <0.0005

Total Magnesium (Mg) mg/L 43 38 23 17 18 20 20 13

Total Nickel (Ni) mg/L 0.025 0.025 0.008 0.002 0.006 0.004 0.003 0.002 0.002

Total Phosphorus mg/L 0.02* 0.27 0.081 0.016 0.044 0.032 0.063 <0.030 <0.030

Total Potassium (K) mg/L 8.4 6.6 4.1 4.3 4.2 1.4 2.0 3.1

Total Sodium (Na) mg/L  30 44 29 21 22 30 29 14

Total Suspended Solids mg/L 440 160 11 63 33 13 16 <10

Total Un-ionized Ammonia mg/L 0.02 0.035 <0.0057 <0.0044 <0.00061 <0.0017 <0.13 <0.075 <0.00061

Total Zinc (Zn) mg/L 0.020 0.04 0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 5.3 1.2 2.0 0.4 1.6 0.8 2.2 1.2

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Units PWQO

Sedimentation Pond Surface Water Quality - SP2



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 4-Nov-08 12-Feb-09 8-Mar-09 6-Apr-09 26-Apr-09 7-May-09 24-Oct-09 25-Jan-10 8-Apr-10 16-Jul-10

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 61 48 54 83 94 97 117 101 90 43

Conductivity umho/cm 389 137 144 233 206 209 396 338 364 221

Dissolved Chloride (Cl) mg/L 11 6 5 6 2 2 7 12 41 22

Dissolved Mercury (Hg) mg/L 0.0002 <0.0002 <0.0015 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Dissolved Sulphate (SO4) mg/L 106 13 16 27 24 25 67 48 36 27

Nitrate (N) mg/L 2.8 1.4 1.2 1.6 1.5 1.0 1.8 1.1 0.4 <0.1

Nitrite (N) mg/L 0.02 0.02 0.02 0.02 0.04 0.05 0.03 0.03 0.04 0.02

pH (pH units) 6.5-8.5 7.9 7.9 7.0 7.4 6.8 7.7 7.5 8.1 8.0 9.7

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Total Ammonia-N mg/L <0.15 0.37 <0.15 <0.15 0.19 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.001 0.021 0.005 0.006 0.011 <0.001 0.001 <0.001 0.002 0.003

Total Barium (Ba) mg/L 0.037 0.260 0.073 0.092 0.15 0.015 0.035 0.018 0.042 0.018

Total BOD mg/L <2 <2 <2 2 <2 <2 8 <2 <2 <2

Total Boron (B) mg/L 0.200 0.02 0.05 <0.02 0.03 0.04 <0.02 0.02 <0.02 0.02 0.04

Total Cadmium (Cd) mg/L 0.0002 <0.0001 0.0003 <0.0001 0.0001 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 45 63 23 42 45 31 50 51 46 19

Total Chemical Oxygen Demand (COD) mg/L 25 50 18 35 39 14 36 33 19 39

Total Chromium (Cr) mg/L 0.0089 <0.005 0.076 0.015 0.024 0.042 <0.005 <0.005 <0.005 0.008 <0.005

Total Copper (Cu) mg/L 0.005 0.004 0.051 0.012 0.016 0.028 0.002 0.003 0.003 0.007 0.002

Total Dissolved Solids mg/L 250 87 94 155 118 30 255 220 250 140

Total Iron (Fe) mg/L 0.300 3.0 75.0 16.0 24.0 39.0 0.6 0.7 1.1 7.5 1.8

Total Kjeldahl Nitrogen (TKN) mg/L 1.5 4.0 1.6 2.4 2.4 0.8 2.0 1.1 1.4 1.2

Total Lead (Pb) mg/L 0.005 0.001 0.028 0.006 0.008 0.014 <0.0005 <0.0005 0.001 0.003 0.001

Total Magnesium (Mg) mg/L 14.0 24.0 6.7 13.0 15.0 6.2 16.0 14.0 13.0 9.2

Total Nickel (Ni) mg/L 0.025 0.004 0.096 0.021 0.030 0.052 0.001 0.002 0.002 0.010 0.003

Total Phosphorus mg/L 0.02* 0.18 0.99 0.17 0.42 <0.15 0.04 0.10 <0.06 0.15 <0.15

Total Potassium (K) mg/L 3.6 9.3 3.8 4.9 6.7 1.9 2.5 2.4 3.6 1.3

Total Sodium (Na) mg/L  5.3 2.2 1.4 2.3 2.0 1.9 5.7 7.3 21.0 14.0

Total Suspended Solids mg/L 57 720 140 560 410 30 23 13 150 37

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 0.010 0.170 0.040 0.060 0.090 <0.01 <0.01 <0.01 0.020 <0.01

Ion Percentage % 1.4 31.9 8.1 12.2 14.4 0.7 4.3 7.9 6.6 5.6

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Sedimentation Pond Surface Water Quality - SP3



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 6-Nov-10 28-Feb-11 20-Apr-11 29-Jul-11 20-Oct-11 9-Nov-11 13-Mar-12 27-Mar-12 21-Dec-12 13-Jan-13

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 129 69 115 66 136 136 120 120 140 78

Conductivity umho/cm 454 236 380 211 372 362 350 360 500 280

Dissolved Chloride (Cl) mg/L 33 13 23 21 21 18 14 14 22 11

Dissolved Mercury (Hg) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 44 26 40 9 21 23 47 40 78 40

Nitrate (N) mg/L 0.30 0.40 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 0.45 0.33

Nitrite (N) mg/L <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010 <0.010

pH (pH units) 6.5-8.5 7.9 7.7 8.1 9.5 8.1 8.3 8.2 8.2 7.8 7.7

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 0.003 <0.001 0.0020 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L 0.18 0.17 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 <0.001 <0.001 0.005 0.002 0.001 <0.001 0.002 0.001 <0.001

Total Barium (Ba) mg/L 0.044 0.018 0.023 <0.005 0.017 0.005 0.009 0.007 0.032 0.019

Total BOD mg/L 4.0 <2 <2 3.0 2.0 <2 <2.0 3.0 3.0 <2.0

Total Boron (B) mg/L 0.200 0.03 <0.02 <0.02 0.02 0.03 0.05 <0.02 0.03 0.03 <0.02

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 55 31 55 24 50 50 49 49 65 37

Total Chemical Oxygen Demand (COD) mg/L 43 15 17 39 31 27 26 30 25 19

Total Chromium (Cr) mg/L 0.0089 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.005 0.007 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 0.002 0.004

Total Dissolved Solids mg/L 282 138 234 186 274 216 240 256 296 178

Total Iron (Fe) mg/L 0.300 5.80 1.20 1.10 0.20 0.80 0.30 1.00 0.72 0.48 1.60

Total Kjeldahl Nitrogen (TKN) mg/L 2.3 0.8 0.9 1.5 1.0 0.8 0.83 0.9 1.1 1.0

Total Lead (Pb) mg/L 0.005 0.002 <0.0005 0.001 <0.0005 0.001 <0.0005 0.001 <0.0005 <0.0005 0.001

Total Magnesium (Mg) mg/L 18.0 6.7 12.0 8.1 12.0 11.0 11.0 12.0 17.0 9.3

Total Nickel (Ni) mg/L 0.025 0.008 0.002 0.002 <0.001 0.002 0.001 0.002 0.001 0.002 0.003

Total Phosphorus mg/L 0.02* 0.22 0.08 0.06 0.18 0.11 0.03 0.05 0.05 0.05 0.08

Total Potassium (K) mg/L 3.5 2.9 2.3 0.3 4.3 4.2 3.2 3.4 4.6 2.9

Total Sodium (Na) mg/L  19.0 7.9 12.0 12.0 14.0 12.0 8.8 8.5 16.0 7.5

Total Suspended Solids mg/L 150 3 32 14 9 4 15 11 11 19

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

Ion Percentage % 6.8 2.5 3.5 3.5 3.0 2.2 0.3 1.8 2.0 2.8

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Sedimentation Pond Surface Water Quality - SP3



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 10-Apr-13 5-Jul-13 7-Oct-13 11-Jan-14 8-Apr-14 30-Apr-14 7-Jul-14 15-Oct-14 4-Nov-14 4-Jan-15

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine Verification Routine Routine Verification Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 110 55 130 110 82 85 92 160 150 160

Conductivity umho/cm 370 350 360 330 280 370 350 440 450 520

Dissolved Chloride (Cl) mg/L 29 23 21 22 24 38 40 23 24 26

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 29 81 19 24 24 36 20 31 39 69

Nitrate (N) mg/L <0.10 <0.10 <0.10 0.68 <0.10 <0.10 <0.10 <0.10 <0.10 1.17

Nitrite (N) mg/L 0.027 <0.010 <0.010 0.017 <0.010 <0.010 <0.010 <0.010 <0.010 0.028

pH (pH units) 6.5-8.5 7.9 8.8 8.1 8.1 8.2 7.8 8.1 8.1 8.1 8.6

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 0.003 <0.0010 0.0011    <0.001    <0.001 0.003

Total Ammonia-N mg/L <0.15 <0.15 <0.15 0.17 <0.15 <0.15 <0.15 0.17 0.35 <0.15

Total Arsenic (As) mg/L 0.100* 0.001 0.004 0.002 <0.001 0.001 0.002 0.007 0.002 0.001 0.001

Total Barium (Ba) mg/L 0.029 0.018 0.015 0.018 0.009 0.040 0.026 0.030 0.033 0.039

Total BOD mg/L <2.0 <2.0 3.0 4.0 2.0 <2.0 <2.0 3.0 <2.0 3.0

Total Boron (B) mg/L 0.200 0.020 0.070 0.030 0.020 <0.02 <0.02 0.020 0.040 0.050 0.040

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.001

Total Calcium (Ca) mg/L 45 34 42 45 34 39 30 60 53 71

Total Chemical Oxygen Demand (COD) mg/L 16 11 24 27 21 34 36 21 20 27

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.003 0.003 <0.002 0.002 <0.002 0.003 <0.002 <0.002 <0.002 0.004

Total Dissolved Solids mg/L 244 196 198 124 210 250 228 252 268 326

Total Iron (Fe) mg/L 0.300 1.700 1.100 0.200 0.310 0.850 2.200 1.400 0.380 0.390 0.750

Total Kjeldahl Nitrogen (TKN) mg/L 1.10 0.98 1.20 1.30 1.00 1.20 1.10 0.91 0.94 1.10

Total Lead (Pb) mg/L 0.005 0.001 0.001 <0.0005 <0.0005 <0.0005 0.001 0.001 <0.0005 <0.0005 0.001

Total Magnesium (Mg) mg/L 9.9 16.0 12.0 12.0 7.9 12.0 14.0 15.0 13.0 17.0

Total Nickel (Ni) mg/L 0.025 0.002 0.002 <0.001 0.001 0.002 0.004 0.003 0.002 0.002 0.004

Total Phosphorus mg/L 0.02* 0.05 0.07 0.04 0.11 0.05 0.09 0.07 0.04 0.03 0.06

Total Potassium (K) mg/L 3.7 0.8 4.9 7.1 3.6 4.4 2.3 8.0 5.9 7.6

Total Sodium (Na) mg/L  16 20 13 13 14 22 25 16 15 17

Total Suspended Solids mg/L 20 24 6 7 20 44 34 7 7 13

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.022 <0.006 0.0029 <0.0045 <0.0005 <0.0019 0.011 0.021 <0.0057

Total Zinc (Zn) mg/L 0.020 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 1.6 3.2 1.4 8.0 5.0 5.7 5.7 7.1 3.7 5.4

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units

Sedimentation Pond Surface Water Quality - SP3

PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 10-Apr-15 20-Aug-15 25-Oct-15 25-Feb-16 7-Apr-16 1-Aug-16 21-Oct-16 12-Jan-17 6-Apr-17 13-Jul-17

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 120 82 160 120 130 100 110 160 130 74

Conductivity umho/cm 330 240 450 530 380 350 340 510 420 220

Dissolved Chloride (Cl) mg/L 26 23 29 41 21 38 35 36 22 17

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 31 7 27 61 40 13 12 35 42 14

Nitrate (N) mg/L 0.29 <0.10 <0.10 1.21 0.59 0.015 <0.10 0.37 0.33 <0.10

Nitrite (N) mg/L 0.016 <0.010 0.011 0.020 0.015 <0.10 <0.010 0.036 0.022 <0.010

pH (pH units) 6.5-8.5 7.1 8.1 8.0 8.1 7.9 8.1 8.6 7.9 8.2 8.7

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040

Total Ammonia-N mg/L <0.15 <0.15 0.60 <0.15 0.27 0.48 <0.15 0.31 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.001 0.004 0.004 <0.001 0.002 0.009 0.005 0.002 0.001 0.007

Total Barium (Ba) mg/L 0.026 0.008 0.045 0.029 0.035 0.023 0.017 0.048 0.027 0.007

Total BOD mg/L <2.0 <2.0 5.0 <2.0 <2.0 2.0 5.0 3.0 <2.0 3.0

Total Boron (B) mg/L 0.200 0.020 0.020 0.060 0.020 0.020 0.030 0.050 0.040 0.020 <0.02

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 43 18 49 56 51 26 29 44 53 17

Total Chemical Oxygen Demand (COD) mg/L 20 23 31 23 24 46 40 32 19 23

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.003 <0.002 0.003 0.002 0.005 <0.002 0.003 0.005 0.003 <0.002

Total Dissolved Solids mg/L 214 146 244 292 224 240 216 242 226 132

Total Iron (Fe) mg/L 0.300 2.200 0.300 1.900 0.800 4.500 1.200 3.300 3.700 1.500 0.400

Total Kjeldahl Nitrogen (TKN) mg/L 0.71 0.68 1.50 0.67 0.70 1.70 0.81 0.98 <0.7 0.66

Total Lead (Pb) mg/L 0.005 0.001 <0.005 0.001 <0.0005 0.002 0.001 0.002 0.002 0.001 <0.0005

Total Magnesium (Mg) mg/L 11.0 9.5 15.0 14.0 12.0 12.0 13.0 12.0 12.0 9.0

Total Nickel (Ni) mg/L 0.025 0.004 0.001 0.004 0.002 0.007 <0.001 0.006 0.006 0.003 0.001

Total Phosphorus mg/L 0.02* 0.08 0.04 0.10 0.06 0.13 0.11 0.10 0.16 0.05 0.06

Total Potassium (K) mg/L 4.2 3.3 7.2 4.8 3.7 4.3 3.4 12.0 4.0 1.0

Total Sodium (Na) mg/L  15.0 14.0 18.0 26.0 14.0 26.0 24.0 4.1 15.0 15.0

Total Suspended Solids mg/L 32 3 49 12 52 22 88 39 40 10

Total Un-ionized Ammonia mg/L 0.02 <0.0048 <0.042 0.02 <0.0015 0.0026 0.0031 <0.0005 0.001 <0.0012 <0.012

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 <0.01

Ion Percentage % 3.6 3.0 0.4 1.9 1.4 1.4 1.6 8.3 8.3 0.1

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

PWQO

Sedimentation Pond Surface Water Quality - SP3
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 12-Oct-17 23-Jan-18 4-Apr-18 8-Aug-18 2-Oct-18 24-Jan-19 17-Apr-19 27-Oct-19 3-Dec-19 11-Jan-20

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Verification Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 160 130 140 84 110 130 97 80 110 93

Conductivity umho/cm 420 420 470 300 460 690 540 830 880 881

Dissolved Chloride (Cl) mg/L 26 31 36 37 16 42 49 19 25 26

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 24.0 35.0 41.0 7.1 98.0 140.0 70.0 310.0 310.0 320.0

Nitrate (N) mg/L <0.10 0.50 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12 0.18

Nitrite (N) mg/L 0.017 0.020 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

pH (pH units) 6.5-8.5 8.1 7.9 8.1 8.4 8.2 8.1 8.5 8.2 8.1 8.4

Phenols-4AAP mg/L 0.001 <0.0010 0.0036 <0.0010 <0.0010 <0.0010 <0.0010 0.0013 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L 0.280 0.290 0.087 <0.050 <0.050 0.057 0.052 0.280 <0.050 <0.050

Total Arsenic (As) mg/L 0.100* 0.003 0.002 0.002 0.009 0.002 <0.001 <0.001 0.001 <0.001 <0.001

Total Barium (Ba) mg/L 0.042 0.043 0.046 0.010 0.024 0.025 0.022 0.035 0.031 0.032

Total BOD mg/L <2.0 4.0 <2 <2 <2 <2 <2 <2 <2 <2

Total Boron (B) mg/L 0.200 0.050 0.030 0.030 0.030 0.070 0.030 0.030 0.100 0.090 0.090

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 43 51 59 19 44 59 46 81 90 87

Total Chemical Oxygen Demand (COD) mg/L 30.0 30.0 13.0 40.0 7.7 14.0 15.0 8.5 <4.0 <4.0

Total Chromium (Cr) mg/L 0.0089 <0.005 0.0070 0.0060 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 <0.002 0.013 0.006 <0.002 <0.002 0.003 <0.002 <0.002 <0.002 0.002

Total Dissolved Solids mg/L 290 195 165 180 230 375 305 545 640 695

Total Iron (Fe) mg/L 0.300 0.400 5.900 4.600 0.100 0.100 0.100 0.300 0.200 0.200 0.900

Total Kjeldahl Nitrogen (TKN) mg/L 1.00 0.68 0.31 1.10 0.27 0.37 0.35 0.29 0.44 0.31

Total Lead (Pb) mg/L 0.005 <0.0005 0.005 0.0021 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Total Magnesium (Mg) mg/L 14 12 14 10 18 24 16 41 48 54

Total Nickel (Ni) mg/L 0.025 0.002 0.010 0.006 <0.001 <0.001 0.001 0.001 0.001 0.002 0.003

Total Phosphorus mg/L 0.02* 0.07 0.26 0.10 0.04 0.02 0.01 0.02 0.02 0.01 0.03

Total Potassium (K) mg/L 5.3 6.1 5.5 3.6 3.6 4.1 2.3 4 4 4

Total Sodium (Na) mg/L  21 21 23 25 17 30 35 25 27 30

Total Suspended Solids mg/L 7 130 80 3 4 5 8 5 6 30

Total Un-ionized Ammonia mg/L 0.02 0.001 0.0065 <0.0005 <0.0005 <0.0014 <0.00061 0.015 0.021 <0.0034 <0.0019

Total Zinc (Zn) mg/L 0.020 <0.01 0.04 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 0.6 2.4 3.1 0.6 1.2 1.6 2.1 0.1 0.8 2.3

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Sedimentation Pond Surface Water Quality - SP3

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 18-May-20 15-Nov-20 26-Mar-21 3-Jun-21 9-Jul-21 4-Oct-21 15-Oct-21 17-Feb-22 4-May-22 2-Aug-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Verification Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 53 99 100 54 61 68 82 100 71 120

Conductivity umho/cm 760 880 690 740 890 710 700 680 740 900

Dissolved Chloride (Cl) mg/L 29 36 32 31 43 21 16 71 37 60

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 270 290 190 310 320 260 250 130 250 250

Nitrate (N) mg/L <0.10 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 0.28 <0.10 <0.10

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.02 <0.010 <0.010

pH (pH units) 6.5-8.5 8.2 8.0 8.1 9.9 9.1 8.1 7.9 8.0 8.2 8.3

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.050 0.056 <0.050 <0.050 <0.15 <0.15 <0.15 0.46 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.001 0.002 0.004 0.004 0.002 0.002 0.002 0.001 0.008

Total Barium (Ba) mg/L 0.016 0.054 0.04 0.028 0.03 0.02 0.03 0.041 0.021 0.041

Total BOD mg/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Total Boron (B) mg/L 0.200 0.11 0.1 0.07 0.13 0.14 0.22 0.20 0.06 0.11 0.18

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 44 86 60 48 58 74 77 64 58 61

Total Chemical Oxygen Demand (COD) mg/L 22 11 14 18 22 18 15 20 8.8 37

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 <0.002 <0.002 0.003 <0.002 <0.002 <0.002 <0.002 0.009 <0.002 <0.002

Total Dissolved Solids mg/L 560 515 395 490 635 480 435 325 420 560

Total Iron (Fe) mg/L 0.300 0.300 0.6 1.9 <0.1 <0.1 0.20 0.30 6.6 0.3 0.2

Total Kjeldahl Nitrogen (TKN) mg/L 0.48 0.33 0.35 0.47 <0.7 <0.7 <0.7 0.9 <0.7 0.8

Total Lead (Pb) mg/L 0.005 <0.0005 <0.0005 0.0009 <0.0005 <0.0005 <0.0005 <0.0005 0.0050 <0.0005 <0.0005

Total Magnesium (Mg) mg/L 46 41 29 42 48 33 33 24 36 46

Total Nickel (Ni) mg/L 0.025 0.002 0.002 0.004 0.002 0.001 0.001 0.002 0.012 0.002 0.002

Total Phosphorus mg/L 0.02* 0.02 0.03 0.06 0.02 <0.030 0.02 0.02 0.17 0.02 0.027

Total Potassium (K) mg/L 2 5.1 3.3 2.1 3.9 4.3 4.0 4.8 2.7 12

Total Sodium (Na) mg/L  36 33 27 38 45 25 23 45 36 43

Total Suspended Solids mg/L 8 19 60 11 2 3 8 95 12 10

Total Un-ionized Ammonia mg/L 0.02 <0.026 0.002 <0.00065 <0.055 <0.097 <0.031 <0.0068 0.003 <0.033 <0.045

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01

Ion Percentage % 0.1 0.4 1.0 2.9 0.77 0.6 1.1 1.9 0.8 1.0

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Sedimentation Pond Surface Water Quality - SP3

Units PWQO



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 18-Oct-22 10-Feb-23 2-Apr-23 3-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 44 42 73 54 100

Conductivity umho/cm 840 440 570 660 720

Dissolved Chloride (Cl) mg/L 33 19 30 21 14

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 340 140 150 240 220

Nitrate (N) mg/L <0.10 0.18 0.17 <0.10 0.16

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 0.035

pH (pH units) 6.5-8.5 8.8 8.0 7.9 8.9 8.0

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 0.68

Total Arsenic (As) mg/L 0.100* 0.001 <0.001 <0.001 0.005 0.001

Total Barium (Ba) mg/L 0.023 0.016 0.025 0.018 0.04

Total BOD mg/L <2 <2 <2 <2 6

Total Boron (B) mg/L 0.200 0.15 0.05 0.06 0.17 0.11

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 73 43 52 40 76

Total Chemical Oxygen Demand (COD) mg/L 16 7.8 15 27 22

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 <0.002 <0.002 0.002 <0.002 <0.002

Total Dissolved Solids mg/L 525 230 335 435 490

Total Iron (Fe) mg/L 0.300 0.1 <0.1 1.5 0.3 0.2

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 1.0 0.9 1.3

Total Lead (Pb) mg/L 0.005 <0.0005 <0.0005 0.001 <0.0005 <0.0005

Total Magnesium (Mg) mg/L 46 20 20 39 29

Total Nickel (Ni) mg/L 0.025 0.001 <0.001 0.003 0.003 0.002

Total Phosphorus mg/L 0.02* 0.008 <0.004 <0.030 <0.030 <0.030

Total Potassium (K) mg/L 4.9 2.7 3.1 4 3.7

Total Sodium (Na) mg/L  33 16 22 31 19

Total Suspended Solids mg/L 2 4 36 <10 <10

Total Un-ionized Ammonia mg/L 0.02 <0.06 <0.011 <0.00061 <0.16 0.00070

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 0.1 1.4 0.9 0.3 0.3

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Units PWQO

Sedimentation Pond Surface Water Quality - SP3



Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 6-May-10 16-Jul-10 1-Dec-10 28-Feb-11 20-Apr-11 9-Aug-11 13-Oct-11 13-Mar-12 27-Mar-12 21-Dec-12

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Alkalinity (Total as CaCO3) mg/L <25%*** 107 142 99 72 82 46 82 92 85 160

Conductivity umho/cm 475 489 402 381 446 301 342 360 350 570

Dissolved Chloride (Cl) mg/L 30 31 24 39 46 42 38 26 27 39

Dissolved Mercury (Hg) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 85 62 62 42 55 23 19 54 45 62

Nitrate (N) mg/L 0.2 <0.1 0.2 0.4 <0.1 <0.1 <0.1 <0.10 <0.10 0.22

Nitrite (N) mg/L 0.02 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010

pH (pH units) 6.5-8.5 7.9 8.0 8.0 7.8 7.9 9.7 8.3 8.1 8.2 8.0

Phenols-4AAP mg/L 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.0017 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.002 <0.001 <0.001 <0.001 0.004 0.002 <0.001 0.001 0.001

Total Barium (Ba) mg/L 0.031 0.030 0.033 0.020 0.028 <0.005 0.005 0.019 0.015 0.048

Total BOD mg/L <2 <2 3 <2 <2 <2 <2 <2.0 <2.0 5.0

Total Boron (B) mg/L 0.200 0.040 0.060 0.030 <0.02 0.020 0.020 0.040 0.020 0.030 0.050

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 56 48 50 38 42 18 26 38 34 63

Total Chemical Oxygen Demand (COD) mg/L 25 31 22 15 20 20 26 14 17 16

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.004 0.003 0.003 <0.002 <0.002 <0.002 <0.002 <0.002 0.002 0.002

Total Dissolved Solids mg/L 300 310 274 234 262 220 224 222 234 294

Total Iron (Fe) mg/L 0.300 3.000 2.100 1.400 0.700 0.700 <0.1 0.300 0.370 0.390 1.100

Total Kjeldahl Nitrogen (TKN) mg/L 0.9 1.1 0.7 0.6 0.7 0.6 0.6 0.5 0.48 1.6

Total Lead (Pb) mg/L 0.005 0.001 0.001 0.001 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.001

Total Magnesium (Mg) mg/L 18.0 23.0 14.0 8.1 12.0 7.9 9.6 12.0 12.0 18.0

Total Nickel (Ni) mg/L 0.025 0.005 0.004 0.003 0.002 0.002 <0.001 0.001 <0.001 0.001 0.003

Total Phosphorus mg/L 0.02* 0.13 0.09 0.06 <0.03 0.03 0.03 0.02 0.02 0.02 0.07

Total Potassium (K) mg/L 2.60 3.20 2.50 2.10 1.90 0.60 1.30 1.50 0.87 4.40

Total Sodium (Na) mg/L  19 22 15 25 30 27 24 19 22 29

Total Suspended Solids mg/L 50 60 30 3 16 2 5 9 3 32

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Total Zinc (Zn) mg/L 0.020 0.02 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 4.3 4.5 5.1 2.1 2.1 1.4 0.4 0.3 1.9 1.8

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP4
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 13-Jan-13 10-Apr-13 5-Jul-13 7-Oct-13 11-Jan-14 8-Apr-14 7-Jul-14 24-Nov-14 15-Dec-14 4-Jan-15

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine Routine Routine Verification Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 69 130 110 100 120 87 130 110 64 98

Conductivity umho/cm 240 450 360 430 470 330 590 730 360 600

Dissolved Chloride (Cl) mg/L 12 33 33 25 26 19 72 95 36 68

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 0.00012 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 28 41 19 60 61 45 52 110 44 92

Nitrate (N) mg/L 0.38 0.17 <0.10 0.44 0.61 0.45 <0.10 0.36 0.19 0.35

Nitrite (N) mg/L <0.010 <0.010 <0.010 0.01 0.022 <0.010 <0.010 <0.010 0.013 0.012

pH (pH units) 6.5-8.5 7.6 7.9 8.9 8.0 7.9 7.9 8.0 7.9 7.6 8.1

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.001 <0.0010 <0.001 <0.001 0.005

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 0.45 0.19 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* <0.001 0.001 0.005 0.004 0.002 0.002 0.007 0.002 <0.001 <0.001

Total Barium (Ba) mg/L 0.013 0.044 0.043 0.068 0.038 0.032 0.086 0.052 0.027 0.032

Total BOD mg/L <2.0 <2.0 <2.0 5.0 6.0 4.0 10.0 <2.0 <2.0 5.0

Total Boron (B) mg/L 0.200 <0.02 0.030 0.060 0.050 0.030 0.020 0.070 0.040 0.030 0.040

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 23 58 37 57 59 47 64 74 46 59

Total Chemical Oxygen Demand (COD) mg/L 42 20 35 30 24 20 44 21 8.7 24

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 0.0060 <0.005 <0.005 0.0100 0.0050 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 <0.002 0.004 0.002 0.005 0.002 0.004 0.007 0.008 0.002 0.003

Total Dissolved Solids mg/L 126 276 204 258 210 248 382 456 220 378

Total Iron (Fe) mg/L 0.300 0.450 2.400 3.100 6.600 1.800 4.100 10.000 4.900 0.460 0.610

Total Kjeldahl Nitrogen (TKN) mg/L 0.72 1.40 1.50 2.00 1.60 1.50 2.50 1.10 0.58 0.87

Total Lead (Pb) mg/L 0.005 0.001 0.002 0.002 0.004 0.001 0.002 0.006 0.002 <0.0005 <0.0005

Total Magnesium (Mg) mg/L 5 13 13 15 14 10 19 20 12 16

Total Nickel (Ni) mg/L 0.025 0.001 0.004 0.004 0.009 0.003 0.006 0.014 0.009 0.001 0.002

Total Phosphorus mg/L 0.02* 0.02 0.10 0.18 0.13 0.10 0.11 0.32 0.13 0.06 0.07

Total Potassium (K) mg/L 1.8 3.5 3.8 4.3 4.7 3.0 4.5 5.7 3.7 5.9

Total Sodium (Na) mg/L  6.5 23.0 27.0 16.0 4.7 12.0 45.0 56.0 31.0 41.0

Total Suspended Solids mg/L 4 68 52 150 39 73 260 99 61 21

Total Un-ionized Ammonia mg/L 0.02 <0.02 <0.02 <0.49 <0.011 0.0055 0.0035 <0.0014 <0.034 <0.017 <0.0033

Total Zinc (Zn) mg/L 0.020 <0.01 0.01 0.03 0.02 <0.01 0.01 0.03 0.02 <0.01 <0.01

Ion Percentage % 1.8 6.6 7.5 7.8 0.1 4.1 4.6 2.5 9.8 1.7

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP4
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 10-Apr-15 3-Aug-15 25-Oct-15 25-Feb-16 7-Apr-16 14-Jul-16 21-Oct-16 12-Jan-17 6-Apr-17 13-Jul-17

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 100 130 150 93 120 120 140 110 120 130

Conductivity umho/cm 490 460 540 420 430 450 460 390 440 320

Dissolved Chloride (Cl) mg/L 47 39 49 20 15 28 31 26 16 15

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 62 40 42 75 74 53 45 41 69 23

Nitrate (N) mg/L 0.33 <0.10 <0.10 0.56 0.30 <0.010 <0.10 0.33 0.17 <0.10

Nitrite (N) mg/L 0.034 <0.010 0.023 0.025 <0.010 <0.10 <0.010 0.018 0.025 <0.010

pH (pH units) 6.5-8.5 7.0 7.9 8.2 8.1 7.9 8.0 8.0 7.9 8.1 7.9

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0040 <0.0040 <0.0040 <0.0040 <0.0040

Total Ammonia-N mg/L <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.16 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.004 0.004 0.003 <0.001 0.001 0.004 0.003 0.002 0.001 0.004

Total Barium (Ba) mg/L 0.058 0.064 0.057 0.022 0.034 0.056 0.054 0.055 0.035 0.045

Total BOD mg/L <2.0 3.0 <2.0 <2.0 <2.0 <2.0 <2.0 4.0 <2.0 2.0

Total Boron (B) mg/L 0.200 0.040 0.060 0.060 0.020 0.040 0.060 0.050 0.040 0.030 0.050

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 58 55 54 49 60 50 54 45 59 41

Total Chemical Oxygen Demand (COD) mg/L 20 28 29 13 21 48 23 29 20 30

Total Chromium (Cr) mg/L 0.0089 0.0120 0.0070 0.0050 <0.005 <0.005 <0.005 <0.005 0.0090 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.011 0.005 0.004 0.003 0.005 0.004 0.003 0.007 0.005 0.003

Total Dissolved Solids mg/L 292 332 256 222 264 328 272 210 272 188

Total Iron (Fe) mg/L 0.300 11.000 6.200 4.100 1.600 3.700 4.500 3.700 4.700 2.900 3.400

Total Kjeldahl Nitrogen (TKN) mg/L 1.40 0.50 0.77 0.33 0.44 <0.7 0.53 0.67 <0.7 0.48

Total Lead (Pb) mg/L 0.005 0.005 0.003 0.003 0.001 0.002 0.003 0.003 0.003 0.002 0.002

Total Magnesium (Mg) mg/L 16 14 17 13 16 17 16 11 16 13

Total Nickel (Ni) mg/L 0.025 0.016 0.010 0.008 0.003 0.006 0.008 0.006 0.007 0.005 0.006

Total Phosphorus mg/L 0.02* 0.24 0.20 0.15 0.05 0.10 0.20 0.13 0.18 <0.060 0.16

Total Potassium (K) mg/L 4.8 3.8 4.1 3.1 3.3 3.5 3.2 8.5 3.9 3.4

Total Sodium (Na) mg/L  32 26 35 13 12 22 21 13 13 13

Total Suspended Solids mg/L 180 180 110 31 67 140 110 120 73 100

Total Un-ionized Ammonia mg/L 0.02 <0.0057 <0.011 <0.0033 <0.0024 <0.0012 <0.014 <0.0025 <0.0005 <0.0005 <0.015

Total Zinc (Zn) mg/L 0.020 0.040 0.020 <0.01 <0.01 0.010 0.010 <0.01 0.020 0.010 0.010

Ion Percentage % 5.5 3.2 2.2 1.1 3.1 3.7 2.2 1.0 1.0 2.0

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP4
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 12-Oct-17 23-Jan-18 4-Apr-18 8-Aug-18 31-Oct-18 24-Jan-19 19-Apr-19 2-Oct-19 11-Jan-20 18-May-20

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 160 87 120 130 150 97 150 160 130 150

Conductivity umho/cm 430 310 490 380 450 360 590 440 583 700

Dissolved Chloride (Cl) mg/L 23 11 20 20 17 17 25 21 27 34

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 34 46 96 37 54 50 110 39 140 150

Nitrate (N) mg/L <0.10 0.46 0.24 <0.10 <0.10 0.47 0.33 <0.10 <0.10 <0.10

Nitrite (N) mg/L <0.010 0.015 <0.010 <0.010 <0.010 0.014 <0.010 <0.010 <0.010 <0.010

pH (pH units) 6.5-8.5 8.2 7.8 8.0 8.0 8.0 7.8 8.2 8.3 8.3 8.2

Phenols-4AAP mg/L 0.001 <0.0010 0.0013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L <0.050 0.260 0.062 <0.050 0.093 0.750 <0.050 0.051 <0.050 <0.050

Total Arsenic (As) mg/L 0.100* 0.002 <0.001 0.003 0.006 0.002 0.001 <0.001 0.004 <0.001 0.001

Total Barium (Ba) mg/L 0.053 0.025 0.058 0.063 0.045 0.027 0.034 0.045 0.042 0.047

Total BOD mg/L <2.0 <2 <2 <2 <2 5 8 4 <2 3

Total Boron (B) mg/L 0.200 0.070 0.020 0.040 0.070 0.050 0.030 0.050 0.110 0.040 0.050

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 51 37 73 46 56 43 70 46 74 77

Total Chemical Oxygen Demand (COD) mg/L 24 20 14 28 21 28 22 29 15 30

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 0.0090 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 <0.002 0.006 0.013 0.003 0.003 0.007 0.004 <0.002 0.004 0.003

Total Dissolved Solids mg/L 270 170 190 265 415 215 370 280 395 450

Total Iron (Fe) mg/L 0.300 1.800 2.300 8.800 3.900 2.000 2.400 0.900 2.300 1.300 2.200

Total Kjeldahl Nitrogen (TKN) mg/L 0.52 0.55 0.35 0.64 0.32 1.30 0.55 0.68 0.32 0.43

Total Lead (Pb) mg/L 0.005 0.001 0.002 0.005 0.003 0.002 0.002 0.001 0.003 0.001 0.0012

Total Magnesium (Mg) mg/L 16 10 21 16 13 12 22 18 24 25

Total Nickel (Ni) mg/L 0.025 0.004 0.004 0.012 0.006 0.004 0.005 0.003 0.004 0.003 0.004

Total Phosphorus mg/L 0.02* 0.09 0.10 0.21 0.19 0.08 0.11 0.05 0.12 0.04 0.09

Total Potassium (K) mg/L 3.9 3.4 5.2 3.8 4.0 7.2 4.7 3.0 4.8 3.7

Total Sodium (Na) mg/L  17.0 7.2 14.0 16.0 10.0 9.1 16.0 18.0 17 23

Total Suspended Solids mg/L 49 36 230 97 33 41 26 61 35 69

Total Un-ionized Ammonia mg/L 0.02 <0.0005 0.01 <0.0005 <0.0005 <0.00061 <0.00061 <0.0033 0.01 <0.0015 <0.0043

Total Zinc (Zn) mg/L 0.020 <0.01 0.010 0.030 <0.01 <0.01 0.020 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 0.8 0.5 5.4 3.0 1.2 1.9 0.5 0.1 0.9 0.4

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Sedimentation Pond Surface Water Quality - SP4
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 15-Nov-20 26-Mar-21 3-Jun-21 9-Jul-21 4-Oct-21 17-Feb-22 4-May-22 18-Oct-22 10-Feb-23 2-Apr-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureaus Veritas Bureaus Veritas Bureaus Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 160 120 47 99 140 82 150 140 100 84

Conductivity umho/cm 550 540 450 570 500 570 650 570 570 390

Dissolved Chloride (Cl) mg/L 26 32 37 79 45 34 37 29 27 12

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 78 92 120 58 43 140 130 110 140 87

Nitrate (N) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 0.54 0.18 <0.10 0.37 0.88

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 0.034 <0.010 <0.010 0.011 0.016

pH (pH units) 6.5-8.5 8.1 8.1 9.6 8.5 8.1 8.0 8.2 8.1 8.1 8.0

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0011 <0.0010 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L 0.058 <0.050 <0.050 <0.15 <0.15 1.05 <0.15 <0.15 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.001 0.001 0.005 0.002 0.003 0.001 0.003 <0.001 0.001

Total Barium (Ba) mg/L 0.037 0.039 0.019 0.008 0.032 0.042 0.037 0.041 0.030 0.034

Total BOD mg/L <2 <2 <2 3 6 2 2 3 <2 <2

Total Boron (B) mg/L 0.200 0.07 0.04 0.06 0.07 0.07 0.09 0.07 0.07 0.05 0.04

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 68 65 32 35 52 67 74 65 70 47

Total Chemical Oxygen Demand (COD) mg/L 19 17 21 42 47 20 21 5.1 17 <4.0

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 0.012 <0.005 <0.005 <0.005 0.006

Total Copper (Cu) mg/L 0.005 <0.002 0.004 <0.002 <0.002 <0.002 0.015 0.004 <0.002 0.003 0.004

Total Dissolved Solids mg/L 300 310 280 355 275 315 350 305 295 260

Total Iron (Fe) mg/L 0.300 1.2 2.0 0.6 0.5 1.4 12 2 1.8 1.0 3.8

Total Kjeldahl Nitrogen (TKN) mg/L 0.44 0.32 0.95 <0.7 <0.7 1.9 <0.7 <0.7 <0.7 <0.7

Total Lead (Pb) mg/L 0.005 0.0009 0.0013 <0.0005 <0.0005 0.00 0.0048 0.0011 0.0011 <0.0005 0.0013

Total Magnesium (Mg) mg/L 17 17 19 19 13 26 26 20 23 15

Total Nickel (Ni) mg/L 0.025 0.003 0.004 0.003 0.002 0.003 0.020 0.006 0.004 0.002 0.005

Total Phosphorus mg/L 0.02* 0.06 0.07 0.03 0.05 0.17 0.19 0.077 0.047 0.016 0.052

Total Potassium (K) mg/L 3.5 4.1 1.7 2.6 5.5 6.9 4.7 4.1 4.1 3.8

Total Sodium (Na) mg/L  18 22 26 51 33 25 25 20 20 8

Total Suspended Solids mg/L 38 64 16 11 45 360 41 32 23 71

Total Un-ionized Ammonia mg/L 0.02 0.002 <0.00061 <0.048 <0.03 <0.014 0.0019 <0.0054 <0.0034 <0.0037 <0.00055

Total Zinc (Zn) mg/L 0.020 <0.01 0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01

Ion Percentage % 0.5 2.3 1.0 0.76 1.4 5.1 1.0 0.3 2.9 1.2

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Sedimentation Pond Surface Water Quality - SP4
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 7-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 90 93

Conductivity umho/cm 640 760

Dissolved Chloride (Cl) mg/L 32 8.4

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 170 260

Nitrate (N) mg/L <0.10 0.45

Nitrite (N) mg/L <0.010 0.04

pH (pH units) 6.5-8.5 7.9 7.9

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010

Total Ammonia-N mg/L <0.15 0.34

Total Arsenic (As) mg/L 0.100* 0.003 <0.001

Total Barium (Ba) mg/L 0.036 0.04

Total BOD mg/L 3 3

Total Boron (B) mg/L 0.200 0.07 0.12

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001

Total Calcium (Ca) mg/L 70 91

Total Chemical Oxygen Demand (COD) mg/L 17 15

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.002 0.002

Total Dissolved Solids mg/L 440 545

Total Iron (Fe) mg/L 0.300 1.7 1.6

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.9

Total Lead (Pb) mg/L 0.005 0.0008 0.0006

Total Magnesium (Mg) mg/L 26 32

Total Nickel (Ni) mg/L 0.025 0.003 0.004

Total Phosphorus mg/L 0.02* 0.04 <0.030

Total Potassium (K) mg/L 2.9 3.9

Total Sodium (Na) mg/L  23 15

Total Suspended Solids mg/L 50 33

Total Un-ionized Ammonia mg/L 0.02 <0.042 <0.00061

Total Zinc (Zn) mg/L 0.020 <0.01 <0.01

Ion Percentage % 1.7 1.2

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) *** denotes change from background concentrations.

4) Unionized ammonia values are calculated based on field determined pH and temperature values.

5) mg/L denotes milligrams per litre.

6) umho/cm denotes microsiemens per centimeter. 

7) BOD denotes biological oxygen demand.

8) COD denotes chemical oxygen demand.

9) Blank denotes parameter not analyzed.

10) Bolded text and shading denotes concentration exceeds PWQO.

11) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

12) "BV" denotes Bureau Veritas Laboratories

Units PWQO

Sedimentation Pond Surface Water Quality - SP4
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Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 19-Mar-08 11-Apr-08 12-May-08 14-Jun-08 29-Jun-08 23-Jul-08 4-Nov-08 5-Dec-08 12-Feb-09 8-Mar-09 6-Apr-09

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 1.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

1,4-Dichlorobenzene μg/L 4 <0.2 <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Ethylbenzene μg/L 8* <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dichloromethane μg/L 100* <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Toluene μg/L 0.8* <0.2 <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Vinyl Chloride μg/L 600* <0.2 <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

p+m-Xylene μg/L 32* <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

o-Xylene μg/L 40* <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Xylene (Total) μg/L <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Downstream of Landfill 60m East of Lambton Rd 79 - SS1

Semivolatile Organics

Volatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 26-Apr-09 9-May-09 9-Aug-09 10-Oct-09 25-Jan-10 6-Apr-10 16-Jul-10 14-Oct-10 28-Feb-11 20-Apr-11 9-Aug-11

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.3 <0.1 <0.2

1,4-Dichlorobenzene μg/L 4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.4

Ethylbenzene μg/L 8* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.3 <0.1 <0.2

Dichloromethane μg/L 100* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <1

Toluene μg/L 0.8* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.4

Vinyl Chloride μg/L 600* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.4

p+m-Xylene μg/L 32* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.3 <0.1 <0.2

o-Xylene μg/L 40* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.3 <0.1 <0.2

Xylene (Total) μg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.3 <0.1 <0.2

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Units PWQO

Downstream of Landfill 60m East of Lambton Rd 79 - SS1



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 20-Oct-11 23-Nov-11 6-Dec-11 13-Mar-12 22-Jun-12 30-Oct-12 21-Dec-12 13-Jan-13 30-Jan-13 10-Apr-13 29-May-13

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 6.1 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.5 <0.10 <0.20 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.2 <1 <0.20 <0.40 <0.20 <0.20 <0.50 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.1 <0.5 <0.10 <0.20 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.5 <3 <0.50 <1.0 <0.50 <0.50 <1.3 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.2 <1 <0.20 <0.40 <0.20 <0.20 <0.50 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.2 <1 <0.20 <0.40 <0.20 <0.20 <0.50 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.1 <0.5 <0.10 <0.20 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.1 <0.5 <0.10 <0.20 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.1 <0.5 <0.10 <0.20 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Units PWQO

Downstream of Landfill 60m East of Lambton Rd 79 - SS1



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 5-Jul-13 12-Sep-13 7-Oct-13 11-Jan-14 8-Apr-14 30-Apr-14 7-Jul-14 6-Sep-14 25-Dec-14 4-Jan-15 10-Apr-15

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.25 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.50 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.25 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <1.3 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.50 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.50 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.25 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.25 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.25 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60m East of Lambton Rd 79 - SS1

Units

Semivolatile Organics

Volatile Organics

PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 1-Jun-15 3-Aug-15 25-Feb-16 7-Apr-16 14-Jul-16 3-Nov-16 27-Dec-16 12-Jan-17 6-Apr-17 13-Jul-17 19-Nov-17

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.80 <0.20 <0.80 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <0.30 <0.30 <1.2 <0.30 <1.2 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <2.0 <2.0 <8.0 <2.0 <8.0 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.20 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.20

Ethylbenzene μg/L 8* <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.20 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Units PWQO

Downstream of Landfill 60m East of Lambton Rd 79 - SS1



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 23-Jan-18 4-Apr-18 8-Aug-18 26-Sep-18 2-Oct-18 24-Jan-19 17-Apr-19 2-Oct-19 27-Oct-19 11-Jan-20 29-Mar-20

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.80 <0.20 <0.80 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <1.2 <0.30 <1.2 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <8.0 <2.0 <8.0 <2.0 <2.0 4.4 <2.0 <2.0 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.40

Ethylbenzene μg/L 8* <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Downstream of Landfill 60m East of Lambton Rd 79 - SS1

Semivolatile Organics

Volatile Organics

PWQOUnits



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 18-May-20 15-Nov-20 26-Nov-20 26-Mar-21 9-Apr-21 3-Jun-21 9-Jul-21 30-Jul-21 4-Oct-21 15-Oct-21 17-Feb-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.80 <0.20 <0.80 <0.20 <0.20 <0.20 <0.20 <0.80

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <2.0

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <2.0

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <2.0

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <2.0

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <2.0

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <1.2 <0.30 <1.2 <0.30 <0.30 <0.30 <0.30 <1.2

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <4.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <2.0 0.63 <2.0 <0.50 <0.50 <0.50 <0.50 <2.0

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <2.0

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <8.0 <2.0 <8.0 <2.0 <2.0 <2.0 <2.0 <8.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <4.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <4.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Units PWQO

Downstream of Landfill 60m East of Lambton Rd 79 - SS1



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 4-May-22 16-May-22 4-Aug-22 18-Oct-22 28-Nov-22 10-Feb-23 17-Mar-23 2-Apr-23 3-May-23 3-Jul-23 13-Jul-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.80 <0.80 <0.20 <0.80 <0.80 <0.20 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <1.2 <1.2 <0.30 <1.2 <1.2 <0.30 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0 <4.0 <4.0 <1.0 <4.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <2.0 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <8.0 <8.0 <2.0 <8.0 <8.0 <2.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0 <4.0 <4.0 <1.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0 <4.0 <4.0 <1.0 <4.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Downstream of Landfill 60m East of Lambton Rd 79 - SS1

Semivolatile Organics

Volatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 2-Nov-23

Laboratory Bureau Veritas

Benzo(a)pyrene μg/L <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30

Pentachlorophenol μg/L 0.5 <1.0

Phenol μg/L 5* <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50

Di-N-butyl phthalate μg/L 4 <2.0

Diethyl phthalate μg/L 0.2 <1.0

Dimethyl phthalate μg/L 0.2 <1.0

Benzene μg/L 100* <0.20

1,4-Dichlorobenzene μg/L 4 <0.40

Ethylbenzene μg/L 8* <0.20

Dichloromethane μg/L 100* <2.0

Toluene μg/L 0.8* <0.20

Vinyl Chloride μg/L 600* <0.20

p+m-Xylene μg/L 32* <0.20

o-Xylene μg/L 40* <0.20

Xylene (Total) μg/L <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Downstream of Landfill 60m East of Lambton Rd 79 - SS1

Semivolatile Organics

Volatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 25-Mar-09 26-Dec-09 25-Jan-10 6-Apr-10 5-Aug-10 6-Nov-10 28-Feb-11 20-Apr-11 9-May-11 16-May-11 23-Nov-11

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 7 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.3

1,4-Dichlorobenzene μg/L 4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.5

Ethylbenzene μg/L 8* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.3

Dichloromethane μg/L 100* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <0.5 <0.5 <0.5 <1

Toluene μg/L 0.8* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.5

Vinyl Chloride μg/L 600* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.5

p+m-Xylene μg/L 32* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.3

o-Xylene μg/L 40* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.3

Xylene (Total) μg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.1 <0.1 <0.3

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP1

Units PWQO

Semivolatile Organics

Volatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 6-Dec-11 13-Mar-12 27-Mar-12 22-Jun-12 15-Aug-12 14-Oct-12 13-Jan-13 10-Apr-13 29-Apr-13 5-Jul-13 7-Oct-13

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.50 <0.50 <0.50 <0.50 <0.50 <1.3 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Sedimentation Pond Surface Water Quality - SP1

Units PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 11-Jan-14 8-Apr-14 30-Apr-14 7-Jul-14 24-Nov-14 15-Dec-14 4-Jan-15 10-Apr-15 30-Apr-15 3-Aug-15 25-Feb-16

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.8 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <2 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <2 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <2 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <2 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <2 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <1 <0.3 <0.3 <0.3 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <4 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <2 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <2 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <8 <2 <2 <2 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <4 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <4 <1 <1 <1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

PWQOUnits

Volatile Organics

Semivolatile Organics

Sedimentation Pond Surface Water Quality - SP1



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 7-Apr-16 1-Aug-16 3-Nov-16 12-Jan-17 8-Feb-17 6-Apr-17 13-Jul-17 23-Jan-18 4-Apr-18 27-Aug-18 2-Oct-18

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.20 <0.20 <0.80 <0.80 <0.20 <0.20 <0.20 <0.80 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <1.2 <1.2 <0.30 <0.30 <0.30 <1.2 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <4.0 <4.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <8.0 <8.0 <2.0 <2.0 <2.0 <8.0 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <4.0 <4.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <4.0 <4.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.20 <0.50 <0.50 <0.50

Ethylbenzene μg/L 8* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20

Dichloromethane μg/L 100* <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20

o-Xylene μg/L 40* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20

Xylene (Total) μg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP1

PWQOUnits

Semivolatile Organics

Volatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 24-Jan-19 19-Apr-19 27-Oct-19 11-Jan-20 18-May-20 15-Nov-20 26-Mar-21 9-Jul-21 4-Oct-21 17-Feb-22 4-May-22

Laboratory Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Units PWQO

Sedimentation Pond Surface Water Quality - SP1



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 20-Jul-22 4-Aug-22 18-Oct-22 10-Feb-23 2-Apr-23 3-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.20 <0.80 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <0.30 <1.2 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <2.0 <8.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

PWQO

Sedimentation Pond Surface Water Quality - SP1

Semivolatile Organics

Volatile Organics

Units



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 14-Sep-08 17-Oct-08 4-Nov-08 5-Dec-08 12-Feb-09 8-Mar-09 6-Apr-09 26-Apr-09 7-May-09 24-Oct-09 25-Jan-10

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 ,0.5 ,0.5 ,0.5 ,0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

1,4-Dichlorobenzene μg/L 4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Ethylbenzene μg/L 8* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dichloromethane μg/L 100* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Toluene μg/L 0.8* <0.2 <0.2 <0.2 <0.2 <.02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Vinyl Chloride μg/L 600* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

p+m-Xylene μg/L 32* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

o-Xylene μg/L 40* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Xylene (Total) μg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Sedimentation Pond Surface Water Quality - SP2

PWQOUnits



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 6-Apr-10 14-Oct-10 28-Feb-11 20-Apr-11 8-Aug-11 20-Oct-11 13-Mar-12 27-Mar-12 30-Oct-12 15-Nov-12 13-Jan-13

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP2

PWQO

Volatile Organics

Units

Semivolatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 10-Apr-13 5-Jul-13 7-Oct-13 11-Jan-14 28-Jan-14 8-Apr-14 30-Apr-14 7-Jul-14 24-Jul-14 24-Nov-14 15-Dec-14

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1.0

Phenol μg/L 5* <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1.0 <1.0

Benzene μg/L 100* <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.2 <0.20 <0.20 0.48 <0.20 0.29 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.1 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.1 <0.10 <0.10 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP2

Semivolatile Organics

Volatile Organics

Units PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 4-Jan-15 10-Apr-15 30-Apr-15 3-Aug-15 25-Oct-15 25-Feb-16 7-Apr-16 1-Aug-16 21-Oct-16 12-Jan-17 6-Apr-17

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <0.30 <1.5 <0.30 <0.30 <0.30 <0.30 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <2.0 <10 3.0 <2.0 <2.0 <2.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Benzene μg/L 100* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Units

Sedimentation Pond Surface Water Quality - SP2

PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 13-Jul-17 12-Oct-17 23-Jan-18 4-Apr-18 2-Oct-18 7-Feb-19 17-Apr-19 31-Oct-19 11-Jan-20 18-May-20 4-Jun-20

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <0.50 <0.50 0.51 <0.50 <0.50 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <2.0 <2.1 <2.0 4.9 <2.0 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.50 <0.20 <0.20 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.40 <0.40

Ethylbenzene μg/L 8* <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP2

Semivolatile Organics

Volatile Organics

Units PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 15-Nov-20 26-Nov-20 26-Mar-21 9-Apr-21 26-Jun-21 9-Jul-21 30-Jul-21 4-Oct-21 15-Oct-21 17-Feb-22 4-May-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.80 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <1.2 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <8.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP2

Semivolatile Organics

Volatile Organics

Units PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 16-May-22 20-Jul-22 4-Aug-22 18-Oct-22 13-Jan-23 10-Feb-23 2-Apr-23 17-Apr-23 3-Jul-23 13-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.80 <0.80 <0.20 <0.80 <0.80 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <1.2 <1.2 <0.30 <1.2 <1.2 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0 <4.0 <4.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <2.0 <2.0 <0.50 <2.0 <2.0 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <8.0 <8.0 <2.0 <8.0 <8.0 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0 <4.0 <4.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <4.0 <1.0 <4.0 <4.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Volatile Organics

Units PWQO

Sedimentation Pond Surface Water Quality - SP2

Semivolatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 4-Nov-08 12-Feb-09 8-Mar-09 6-Apr-09 17-Apr-09 26-Apr-09 7-May-09 24-Oct-09 25-Jan-10 8-Apr-10 16-Jul-10

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

1,4-Dichlorobenzene μg/L 4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Ethylbenzene μg/L 8* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dichloromethane μg/L 100* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Toluene μg/L 0.8* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Vinyl Chloride μg/L 600* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

p+m-Xylene μg/L 32* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

o-Xylene μg/L 40* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Xylene (Total) μg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Sedimentation Pond Surface Water Quality - SP3

Volatile Organics

Semivolatile Organics

Units PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 6-Nov-10 28-Feb-11 20-Apr-11 29-Jul-11 20-Oct-11 9-Nov-11 13-Mar-12 27-Mar-12 21-Dec-12 13-Jan-13 10-Apr-13

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.5 <1 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Sedimentation Pond Surface Water Quality - SP3

Semivolatile Organics

Volatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 5-Jul-13 7-Oct-13 11-Jan-14 8-Apr-14 30-Apr-14 7-Jul-14 15-Oct-14 4-Nov-14 4-Jan-15 10-Apr-15 20-Aug-15

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.8 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <1 <0.3 <0.3 <0.3 <0.3 <0.3 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1 <1 <4 <1 <1 <1 <1 <1 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2 <2 <8 <2 <2 <2 <2 <2 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1 <1 <4 <1 <1 <1 <1 <1 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1 <1 <4 <1 <1 <1 <1 <1 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

PWQO

Sedimentation Pond Surface Water Quality - SP3

Units

Semivolatile Organics

Volatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 25-Oct-15 25-Feb-16 7-Apr-16 1-Aug-16 21-Oct-16 12-Jan-17 6-Apr-17 13-Jul-17 12-Oct-17 23-Jan-18 4-Apr-18

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.80 <0.20 <0.20 <0.20 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <0.30 <0.30 <1.2 <0.30 <0.30 <0.30 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <4.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <2.0 <2.0 <8.0 <2.0 <2.0 <2.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <4.0 <1.0

Benzene μg/L 100* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10

1,4-Dichlorobenzene μg/L 4 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.20 <0.50 <0.50

Ethylbenzene μg/L 8* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10

Dichloromethane μg/L 100* <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.3 <0.50

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.50 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10

o-Xylene μg/L 40* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10

Xylene (Total) μg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.25 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Volatile Organics

Units PWQO

Sedimentation Pond Surface Water Quality - SP3

Semivolatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 8-Aug-18 2-Oct-18 24-Jan-19 17-Apr-19 27-Oct-19 11-Jan-20 18-May-20 15-Nov-20 26-Mar-21 3-Jun-21 9-Jul-21

Laboratory Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.80 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <1.2 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Phenol μg/L 5* <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

2,4,6-Trichlorophenol μg/L 18 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <8.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Volatile Organics

Sedimentation Pond Surface Water Quality - SP3

Units PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 4-Oct-21 15-Oct-21 17-Feb-22 4-May-22 4-Aug-22 18-Oct-22 10-Feb-23 2-Apr-23 3-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.80 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <1.2 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <8.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units Oct-

Sedimentation Pond Surface Water Quality - SP3

Semivolatile Organics

Volatile Organics



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 6-May-10 16-Jul-10 1-Dec-10 28-Feb-11 20-Apr-11 9-Aug-11 13-Oct-11 13-Mar-12 27-Mar-12 21-Dec-12 13-Jan-13

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

Pentachlorophenol μg/L 0.5 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenol μg/L 5* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Diethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Benzene μg/L 100* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Semivolatile Organics

Sedimentation Pond Surface Water Quality - SP4

Volatile Organics

Units PWQO



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 10-Apr-13 5-Jul-13 7-Oct-13 11-Jan-14 8-Apr-14 7-Jul-14 24-Nov-14 15-Dec-14 4-Jan-15 10-Apr-15 3-Aug-15

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.2 <0.2 <0.2 <0.8 <0.2 <1 <0.20 <0.20 <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <2 <0.5 <3 <0.50 <0.50 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.5 <0.5 <0.5 <2 <0.5 <3 <0.50 <0.50 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.5 <0.5 <0.5 <2 <0.5 <3 <0.50 <0.50 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.5 <0.5 <0.5 <2 <0.5 <3 <0.50 <0.50 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.5 <0.5 <0.5 <2 <0.5 <3 <0.50 <0.50 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.3 <0.3 <0.3 <1 <0.3 <2 <0.30 <0.30 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1 <1 <1 <4 <1 <5 <1.0 <1.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.5 0.6 <0.5 <2 <0.5 <3 <0.50 <0.50 <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.5 <0.5 <0.5 <2 <0.5 <3 <0.50 <0.50 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2 <2 <2 <8 <2 <10 <2.0 <2.0 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1 <1 <1 <4 <1 <5 <1.0 <1.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1 <1 <1 <4 <1 <5 <1.0 <1.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 8* <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.2 <0.20 <0.20 <0.20 0.21 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.2 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

7) VOC's sampled on December 17, 2014 for SP4.

Units PWQO

Volatile Organics

Semivolatile Organics

Sedimentation Pond Surface Water Quality - SP4



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 25-Oct-15 25-Feb-16 7-Apr-16 14-Jul-16 21-Oct-16 12-Jan-17 6-Apr-17 13-Jul-17 12-Oct-17 23-Jan-18 4-Apr-18

Laboratory Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam Maxxam

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.80 <0.20 <0.80 <0.20 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <0.30 <0.30 <1.2 <0.30 <1.2 <0.30 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <4.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <2.0 <2.0 <8.0 <2.0 <8.0 <2.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 1.2 <1.0 <1.0 <1.0 <4.0 <1.0 <4.0 <1.0 <4.0 1.3

Benzene μg/L 100* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,4-Dichlorobenzene μg/L 4 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <2.0 <0.20 <0.20 <0.50

Ethylbenzene μg/L 8* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Dichloromethane μg/L 100* <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

o-Xylene μg/L 40* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Xylene (Total) μg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Units PWQO

Semivolatile Organics

Volatile Organics

Sedimentation Pond Surface Water Quality - SP4



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 8-Aug-18 31-Oct-18 24-Jan-19 19-Apr-19 2-Oct-19 11-Jan-20 18-May-20 15-Nov-20 26-Mar-21 3-Jun-21 9-Jul-21

Laboratory Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.80 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <1.2 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Phenol μg/L 5* <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 3.7 <0.50

2,4,6-Trichlorophenol μg/L 18 <2.0 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <8.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Volatile Organics

Semivolatile Organics

Units PWQO

Sedimentation Pond Surface Water Quality - SP4



Table I-3

Precipitation Event Surface Water Quality - Organic Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 4-Oct-21 17-Feb-22 4-May-22 18-Oct-22 10-Feb-23 2-Apr-23 7-Jul-23 2-Nov-23

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.80 <0.20 <0.80 <0.20 <0.80 <0.80 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <2.0 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <2.0 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <2.0 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <2.0 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <2.0 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <1.2 <0.30 <1.2 <0.30 <1.2 <1.2 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <4.0 <1.0 <4.0 <1.0 <4.0 <4.0 <1.0

Phenol μg/L 5* <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <2.0 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <2.0 <0.50 <2.0 <0.50 <2.0 <2.0 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <8.0 <2.0 <8.0 <2.0 <8.0 <8.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <4.0 <1.0 <4.0 <1.0 <4.0 <4.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <4.0 <1.0 <4.0 <1.0 <4.0 <4.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

NOTE: 1) PWQO denotes Provincial Water Quality Objectives (1994) with updates.

2) * denotes interim PWQO.

3) μg/L denotes micrograms per litre.

4) Blank denotes parameter not analyzed.

5) Bold indicates select parameter was detected at concentration greater than the laboratory reportable detection limit (RDL).

6) Italics  denotes parameter concentration was below the laboratory reportable detection limit (RDL), where the RDL exceeds the relevant PWQO.

Volatile Organics

Semivolatile Organics

Sedimentation Pond Surface Water Quality - SP4

Units PWQO



Table I-4

Trigger Concentration Comparison - Surface Water

Twin Creeks Environmental Centre - 2023 Monitoring Report

Chloride
Ammonia 

(Unionized)
Phenols Boron Nickel Chromium Zinc Biological

PLIL Trigger 

Concentration
210 0.020 0.004

0.20

   0.39 *
0.028 0.025 0.06 <50% Survival

Q1 Routine 10-Feb-23 32 <0.013 <0.0010 0.29 0.012 0.008 0.03 NR

Q1 Verification 17-Mar-23 11 0.0023 <0.0010 0.40 0.47 0.34 0.8 PASS

Q2 Routine 2-Apr-23 16 <0.00053 <0.0010 0.25 0.015 0.012 0.03 PASS

Q2 Verification 3-May-23 1.2 <0.0016 <0.0010 0.30 0.15 0.11 0.3 PASS

Q3 Routine 3-Jul-23 4.4 <0.0073 0.0012 0.30 0.25 0.17 0.4 NR

Q3 Verification 13-Jul-23 11 <0.0091 0.0015 0.23 0.015 0.01 0.02 PASS

Q4 Routine 2-Nov-23 12 <0.00061 <0.0010 0.15 0.003 <0.005 <0.01 NR

Q1 Routine 10-Feb-23 30 <0.0024 <0.0010 0.29 0.006 <0.005 <0.01 NR

Q2 Routine 2-Apr-23 17 <0.00061 <0.0010 0.25 0.009 0.008 0.01 PASS

Q3 Routine 3-Jul-23 9.6 <0.11 0.0015 0.31 0.006 <0.005 0.01 NR

Q4 Routine 2-Nov-23 8.4 <0.00061 <0.0010 0.20 0.003 <0.005 <0.01 NR

Q1 Routine 10-Feb-23 35 <0.0044 <0.0010 0.16 0.002 <0.005 <0.01 NR

Q2 Routine 2-Apr-23 26 <0.00061 <0.0010 0.21 0.006 0.005 0.01 PASS

Q2 Verification 17-Apr-23 23 <0.0017 <0.0010 0.21 0.004 <0.005 <0.01 PASS

Q3 Routine 3-Jul-23 30 <0.13 0.0011 0.26 0.003 <0.005 <0.01 NR

Q3 Verification 13-Jul-23 25 <0.075 <0.0010 0.23 0.002 <0.005 <0.01 PASS

Q4 Routine 2-Nov-23 13 <0.00061 <0.0010 0.18 0.002 <0.005 <0.01 NR

Q1 Routine 10-Feb-23 19 <0.011 <0.0010 0.05 <0.001 <0.005 <0.01 NR

Q2 Routine 2-Apr-23 30 <0.00061 <0.0010 0.06 0.003 <0.005 <0.01 PASS

Q3 Routine 3-Jul-23 21 <0.16 <0.0010 0.17 0.003 <0.005 <0.01 NR

Q4 Routine 2-Nov-23 14 0.00070 <0.0010 0.11 0.002 <0.005 <0.01 NR

Q1 Routine 10-Feb-23 27 <0.0037 <0.0010 0.05 0.002 <0.005 <0.01 NR

Q2 Routine 2-Apr-23 12 <0.00055 <0.0010 0.04 0.005 0.006 <0.01 PASS

Q3 Routine 7-Jul-23 32 <0.042 <0.0010 0.07 0.003 <0.005 <0.01 NR

Q4 Routine 2-Nov-23 8.4 <0.00061 <0.0010 0.12 0.004 <0.005 <0.01 NR

Q1 Routine 10-Feb-23 4.5 <0.0044 <0.0010 0.05 0.011 0.009 0.02 NR

Q2 Routine 2-Apr-23 6.3 <0.00061 <0.0010 0.04 <0.001 <0.005 <0.01 PASS

Q3 Routine 3-Jul-23 7.3 <0.015 0.001 0.19 0.003 <0.005 <0.01 NR

Q4 Routine 2-Nov-23 2.7 <0.00061 <0.0010 0.05 0.003 <0.005 <0.01 NR

Q1 Routine 10-Feb-23 3.9 <0.00092 <0.0010 0.03 0.003 <0.005 <0.01 NR

Q2 Routine 2-Apr-23 2.6 <0.00061 <0.0010 0.03 0.004 <0.005 <0.01 PASS

Q4 Routine 2-Nov-23 4.4 <0.0015 0.0014 0.04 0.004 <0.005 <0.01 NR

Notes: 1) Trigger Concentrations are Post 2019 Criteria per the Sewage ECA.

2) Bold and Shaded denotes parameter exceeds Primary Leachate Indicator List trigger concentration at a compliance monitoring station

3) Italics denotes parameter concentration's RDL is greater than the trigger value

4) All units are in mg/L unless otherwise noted

5) NR (Pass) denotes biological not required, but was completed as input to the assessment process.

6) NR denotes not required.

7) * it is noted that the boron trigger concentration for SP1 is 0.39 mg/L, as per the MOE letter dated May 18, 2012.

SP4 (Compliance)

SS10 (Background)

SS16 (Background)

Quarter 

Sampled
Event Type

SS1 (Compliance)

SP1 (Internal Assessment Point)

SP2 (Compliance)

SP3 (Compliance)
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BUREAU VERITAS JOB #: C341690
Received: 2023/02/13, 08:32

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459
Site#: 700

Report Date: 2023/02/21
Report #: R7517024

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-FEB

Site Location: ON07

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 1 2023/02/15 2023/02/15 CAM SOP-00301 EPA 8270 m

ABN Compounds in Water by GC/MS 1 2023/02/15 2023/02/16 CAM SOP-00301 EPA 8270 m

Alkalinity 2 N/A 2023/02/14 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 2 2023/02/14 2023/02/19 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 2 N/A 2023/02/14 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 2 N/A 2023/02/15 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 2 N/A 2023/02/17

Conductivity 2 N/A 2023/02/14 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 2 N/A 2023/02/17

Dissolved Mercury in Water by CVAA 2 2023/02/15 2023/02/15 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 2 N/A 2023/02/16 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2023/02/14 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 2 N/A 2023/02/14 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2023/02/13 2023/02/14 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 2 N/A 2023/02/17 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 2 N/A 2023/02/17 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/02/14 CAM SOP-00464 EPA 375.4 m

Total Dissolved Solids 2 2023/02/14 2023/02/15 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 2 N/A 2023/02/17 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/02/14 2023/02/14 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 2 2023/02/14 2023/02/16 CAM SOP-00407 SM 23 4500-P I

Low Level Total Suspended Solids 1 2023/02/15 2023/02/16 CAM SOP-00428 SM 23 2540D m

Low Level Total Suspended Solids 1 2023/02/16 2023/02/16 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 2 N/A 2023/02/17

Un-ionized Ammonia (3) 2 2023/02/13 2023/02/17 Auto Calc. PWQO

Volatile Organic Compounds in Water 2 N/A 2023/02/15 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C341690
Received: 2023/02/13, 08:32

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459
Site#: 700

Report Date: 2023/02/21
Report #: R7517024

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-FEB

Site Location: ON07

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C341690
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VAU998 VAU999

Sampling Date 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS1 QC Batch SSDUP1 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.013 8501353 <0.013 0.013 8501353

Field Measurements

Field Conductivity uS/cm 900 ONSITE 900 N/A ONSITE

Field Dissolved Oxygen mg/L 12.5 ONSITE 12.5 N/A ONSITE

Field Temperature Celsius 2.2 ONSITE 2.2 N/A ONSITE

Field Turbidity NTU 312 ONSITE 312 N/A ONSITE

Field Measured pH pH 8.9 ONSITE 8.9 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 8502206 <0.15 0.15 8502206

Total BOD mg/L <2 8502959 <2 2 8502959

Total Chemical Oxygen Demand (COD) mg/L 16 8502258 15 4.0 8502258

Conductivity umho/cm 670 8501929 670 1.0 8501929

Total Dissolved Solids mg/L 420 8503920 380 10 8503920

Total Kjeldahl Nitrogen (TKN) mg/L 0.8 8503760 <0.7 0.7 8503760

pH pH 8.09 8501921 8.09 8501921

Phenols-4AAP mg/L <0.0010 8504193 <0.0010 0.0010 8504193

Total Phosphorus mg/L 0.081 8503749 0.077 0.030 8503749

Total Suspended Solids mg/L 150 8505062 150 3 8505050

Dissolved Sulphate (SO4) mg/L 160 8501830 160 1.0 8501830

Alkalinity (Total as CaCO3) mg/L 130 8501928 130 1.0 8501928

Dissolved Chloride (Cl-) mg/L 32 8501836 31 1.0 8501836

Nitrite (N) mg/L 0.016 8501930 0.020 0.010 8501930

Nitrate (N) mg/L 1.61 8501930 1.61 0.10 8501930

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341690
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VAU998 VAU999

Sampling Date 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS1 SSDUP1 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 0.10 8505550

Total Arsenic (As) mg/L 0.002 0.002 0.001 8507950

Total Barium (Ba) mg/L 0.050 0.048 0.005 8507950

Total Boron (B) mg/L 0.29 0.30 0.02 8507950

Total Cadmium (Cd) mg/L <0.0001 <0.0001 0.0001 8507950

Total Calcium (Ca) mg/L 87 85 0.2 8507950

Total Chromium (Cr) mg/L 0.008 0.007 0.005 8507950

Total Copper (Cu) mg/L 0.008 0.007 0.002 8507950

Total Iron (Fe) mg/L 7.2 6.9 0.1 8507950

Total Lead (Pb) mg/L 0.0025 0.0025 0.0005 8507950

Total Magnesium (Mg) mg/L 30 29 0.05 8507950

Total Nickel (Ni) mg/L 0.012 0.011 0.001 8507950

Total Potassium (K) mg/L 6.1 5.9 0.2 8507950

Total Sodium (Na) mg/L 27 26 0.1 8507950

Total Zinc (Zn) mg/L 0.03 0.03 0.01 8507950

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341690
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID VAU998 VAU999

Sampling Date 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS1 SSDUP1 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.20 <0.20 0.20 8505174

1,2-Dichlorobenzene ug/L <0.50 <0.50 0.50 8505174

1,3-Dichlorobenzene ug/L <0.50 <0.50 0.50 8505174

1,4-Dichlorobenzene ug/L <0.50 <0.50 0.50 8505174

Hexachlorobenzene ug/L <0.50 <0.50 0.50 8505174

1,2,4-Trichlorobenzene ug/L <0.50 <0.50 0.50 8505174

2,4-Dichlorophenol ug/L <0.30 <0.30 0.30 8505174

Pentachlorophenol ug/L <1.0 <1.0 1.0 8505174

Phenol ug/L <0.50 <0.50 0.50 8505174

2,4,6-Trichlorophenol ug/L <0.50 <0.50 0.50 8505174

Di-N-butyl phthalate ug/L <2.0 <2.0 2.0 8505174

Diethyl phthalate ug/L <1.0 <1.0 1.0 8505174

Dimethyl phthalate ug/L <1.0 <1.0 1.0 8505174

Surrogate Recovery (%)

2,4,6-Tribromophenol % 68 76 8505174

2-Fluorobiphenyl % 80 78 8505174

2-Fluorophenol % 30 33 8505174

D14-Terphenyl % 87 89 8505174

D5-Nitrobenzene % 83 77 8505174

D5-Phenol % 21 22 8505174

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341690
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VAU998 VAU999

Sampling Date 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS1 SSDUP1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 0.20 8503608

1,4-Dichlorobenzene ug/L <0.40 <0.40 0.40 8503608

Ethylbenzene ug/L <0.20 <0.20 0.20 8503608

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 2.0 8503608

Toluene ug/L <0.20 <0.20 0.20 8503608

Vinyl Chloride ug/L <0.20 <0.20 0.20 8503608

p+m-Xylene ug/L <0.20 <0.20 0.20 8503608

o-Xylene ug/L <0.20 <0.20 0.20 8503608

Total Xylenes ug/L <0.20 <0.20 0.20 8503608

Surrogate Recovery (%)

4-Bromofluorobenzene % 102 101 8503608

D4-1,2-Dichloroethane % 105 105 8503608

D8-Toluene % 95 95 8503608

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341690
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C341690
Report Date: 2023/02/21

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8503608 4-Bromofluorobenzene 2023/02/14 100 70 - 130 100 70 - 130 95 %

8503608 D4-1,2-Dichloroethane 2023/02/14 101 70 - 130 96 70 - 130 101 %

8503608 D8-Toluene 2023/02/14 105 70 - 130 105 70 - 130 93 %

8505174 2,4,6-Tribromophenol 2023/02/15 80 10 - 130 89 10 - 130 75 %

8505174 2-Fluorobiphenyl 2023/02/15 51 30 - 130 57 30 - 130 66 %

8505174 2-Fluorophenol 2023/02/15 27 10 - 130 41 10 - 130 39 %

8505174 D14-Terphenyl 2023/02/15 86 30 - 130 91 30 - 130 86 %

8505174 D5-Nitrobenzene 2023/02/15 50 30 - 130 76 30 - 130 73 %

8505174 D5-Phenol 2023/02/15 18 10 - 130 27 10 - 130 26 %

8501830 Dissolved Sulphate (SO4) 2023/02/14 NC 75 - 125 100 80 - 120 <1.0 mg/L      1.6 (1) 20

8501836 Dissolved Chloride (Cl-) 2023/02/14 NC 80 - 120 104 80 - 120 <1.0 mg/L      0.40 (1) 20

8501921 pH 2023/02/14 102 98 - 103      0.54 (1) N/A

8501928 Alkalinity (Total as CaCO3) 2023/02/14 97 85 - 115 <1.0 mg/L      0.57 (1) 20

8501929 Conductivity 2023/02/14 102 85 - 115 <1.0
umho/c

m
     0.16 (1) 25

8501930 Nitrate (N) 2023/02/14 81 80 - 120 95 80 - 120 <0.10 mg/L      3.3 (1) 20

8501930 Nitrite (N) 2023/02/14 103 80 - 120 108 80 - 120 <0.010 mg/L      11 (1) 20

8502206 Total Ammonia-N 2023/02/14 101 75 - 125 101 80 - 120 <0.15 mg/L      NC (1) 20

8502258 Total Chemical Oxygen Demand (COD) 2023/02/15 94 80 - 120 99 80 - 120 <4.0 mg/L      13 (1) 20

8502959 Total BOD 2023/02/19 <2 mg/L      NC (2) 30 104 80 - 120

8503608 1,4-Dichlorobenzene 2023/02/14 101 70 - 130 104 70 - 130 <0.40 ug/L      NC (1) 30

8503608 Benzene 2023/02/14 85 70 - 130 89 70 - 130 <0.20 ug/L      NC (1) 30

8503608 Ethylbenzene 2023/02/14 80 70 - 130 87 70 - 130 <0.20 ug/L      NC (1) 30

8503608 Methylene Chloride(Dichloromethane) 2023/02/14 107 70 - 130 107 70 - 130 <2.0 ug/L      NC (1) 30

8503608 o-Xylene 2023/02/14 79 70 - 130 89 70 - 130 <0.20 ug/L      NC (1) 30

8503608 p+m-Xylene 2023/02/14 87 70 - 130 94 70 - 130 <0.20 ug/L      NC (1) 30

8503608 Toluene 2023/02/14 89 70 - 130 93 70 - 130 <0.20 ug/L      NC (1) 30

8503608 Total Xylenes 2023/02/14 <0.20 ug/L      NC (1) 30

8503608 Vinyl Chloride 2023/02/14 82 70 - 130 89 70 - 130 <0.20 ug/L      NC (1) 30

8503749 Total Phosphorus 2023/02/16 98 80 - 120 96 80 - 120 <0.030 mg/L      1.4 (1) 25 94 80 - 120
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RWDI Inc.
Client Project #: 2303459

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C341690
Report Date: 2023/02/21

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8503760 Total Kjeldahl Nitrogen (TKN) 2023/02/15 NC 80 - 120 101 80 - 120 <0.7 mg/L      0.87 (1) 20 102 80 - 120

8503920 Total Dissolved Solids 2023/02/15 <10 mg/L      4.3 (1) 20 95 90 - 110

8504193 Phenols-4AAP 2023/02/17 104 80 - 120 102 80 - 120 <0.0010 mg/L      NC (1) 20

8505050 Total Suspended Solids 2023/02/16 <1 mg/L      12 (1) 20 95 85 - 115

8505062 Total Suspended Solids 2023/02/16 <1 mg/L      6.5 (1) 20 96 85 - 115

8505174 1,2,4-Trichlorobenzene 2023/02/15 43 30 - 130 39 30 - 130 <0.50 ug/L      NC (3) 40

8505174 1,2-Dichlorobenzene 2023/02/15 35 30 - 130 43 30 - 130 <0.50 ug/L      NC (3) 40

8505174 1,3-Dichlorobenzene 2023/02/15 31 30 - 130 36 30 - 130 <0.50 ug/L      NC (3) 40

8505174 1,4-Dichlorobenzene 2023/02/15 32 30 - 130 37 30 - 130 <0.50 ug/L      NC (3) 40

8505174 2,4,6-Trichlorophenol 2023/02/15 75 10 - 130 92 10 - 130 <0.50 ug/L      NC (3) 40

8505174 2,4-Dichlorophenol 2023/02/15 57 10 - 130 83 10 - 130 <0.30 ug/L      NC (3) 40

8505174 Benzo(a)pyrene 2023/02/15 89 30 - 130 98 30 - 130 <0.20 ug/L      NC (3) 40

8505174 Diethyl phthalate 2023/02/15 85 30 - 130 98 30 - 130 <1.0 ug/L      NC (3) 40

8505174 Dimethyl phthalate 2023/02/15 78 30 - 130 95 30 - 130 <1.0 ug/L      NC (3) 40

8505174 Di-N-butyl phthalate 2023/02/15 100 30 - 130 101 30 - 130 <2.0 ug/L      NC (3) 40

8505174 Hexachlorobenzene 2023/02/15 75 30 - 130 84 30 - 130 <0.50 ug/L      NC (3) 40

8505174 Pentachlorophenol 2023/02/15 58 10 - 130 64 10 - 130 <1.0 ug/L      NC (3) 40

8505174 Phenol 2023/02/15 20 10 - 130 29 10 - 130 <0.50 ug/L      NC (3) 40

8505550 Dissolved Mercury (Hg) 2023/02/15 106 75 - 125 108 80 - 120 <0.10 ug/L      NC (1) 20

8507950 Total Arsenic (As) 2023/02/17 102 80 - 120 103 80 - 120 <0.001 mg/L      NC (1) 20

8507950 Total Barium (Ba) 2023/02/16 95 80 - 120 103 80 - 120 <0.005 mg/L

8507950 Total Boron (B) 2023/02/16 NC 80 - 120 95 80 - 120 <0.02 mg/L

8507950 Total Cadmium (Cd) 2023/02/17 101 80 - 120 102 80 - 120 <0.0001 mg/L      15 (1) 20

8507950 Total Calcium (Ca) 2023/02/16 NC 80 - 120 105 80 - 120 <0.2 mg/L

8507950 Total Chromium (Cr) 2023/02/17 99 80 - 120 101 80 - 120 <0.005 mg/L      NC (1) 20

8507950 Total Copper (Cu) 2023/02/17 99 80 - 120 105 80 - 120 <0.002 mg/L      1.7 (1) 20

8507950 Total Iron (Fe) 2023/02/16 96 80 - 120 102 80 - 120 <0.1 mg/L

8507950 Total Lead (Pb) 2023/02/17 93 80 - 120 95 80 - 120 <0.0005 mg/L      2.2 (1) 20

8507950 Total Magnesium (Mg) 2023/02/16 NC 80 - 120 103 80 - 120 <0.05 mg/L

8507950 Total Nickel (Ni) 2023/02/17 95 80 - 120 99 80 - 120 <0.001 mg/L      4.2 (1) 20
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RWDI Inc.
Client Project #: 2303459

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C341690
Report Date: 2023/02/21

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8507950 Total Potassium (K) 2023/02/16 NC 80 - 120 106 80 - 120 <0.2 mg/L

8507950 Total Sodium (Na) 2023/02/16 NC 80 - 120 104 80 - 120 <0.1 mg/L

8507950 Total Zinc (Zn) 2023/02/17 99 80 - 120 107 80 - 120 <0.01 mg/L      3.6 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [VAU998-05]

(3) Duplicate Parent ID [VAU999-01]
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Bureau Veritas Job #: C341690
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C341778
Received: 2023/02/13, 08:35

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459
Site#: 700

Report Date: 2023/02/21
Report #: R7517025

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-FEB

Site Location: ON07

Sample Matrix: Water
# Samples Received: 5

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 5 2023/02/15 2023/02/16 CAM SOP-00301 EPA 8270 m

Alkalinity 5 N/A 2023/02/14 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 5 2023/02/13 2023/02/18 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 5 N/A 2023/02/14 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 5 N/A 2023/02/15 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 5 N/A 2023/02/17

Conductivity 5 N/A 2023/02/14 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 5 N/A 2023/02/17

Dissolved Mercury in Water by CVAA 5 2023/02/15 2023/02/15 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 5 N/A 2023/02/16 CAM SOP-00447 EPA 6020B m

Ammonia-N 5 N/A 2023/02/14 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 5 N/A 2023/02/14 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 5 2023/02/13 2023/02/14 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 5 N/A 2023/02/13 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 5 N/A 2023/02/17 Field pH Meter

Sulphate by Automated Turbidimetry 5 N/A 2023/02/14 CAM SOP-00464 EPA 375.4 m

Total Dissolved Solids 5 2023/02/14 2023/02/15 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 5 N/A 2023/02/17 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/02/13 2023/02/14 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 3 2023/02/13 2023/02/15 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 5 2023/02/13 2023/02/14 CAM SOP-00407 SM 23 4500-P I

Low Level Total Suspended Solids 5 2023/02/15 2023/02/16 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 5 N/A 2023/02/17

Un-ionized Ammonia (3) 5 2023/02/13 2023/02/17 Auto Calc. PWQO

Volatile Organic Compounds in Water 5 N/A 2023/02/14 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
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BUREAU VERITAS JOB #: C341778
Received: 2023/02/13, 08:35

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459
Site#: 700

Report Date: 2023/02/21
Report #: R7517025

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-FEB

Site Location: ON07

using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C341778
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VAV603 VAV604 VAV605

Sampling Date 2023/02/10 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SP1 RDL SP2 RDL SP3 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0024 0.0024 <0.0044 0.0044 <0.011 0.011 8501353

Field Measurements

Field Conductivity uS/cm 830 N/A 800 N/A 550 N/A ONSITE

Field Dissolved Oxygen mg/L 12.6 N/A 12.8 N/A 17.7 N/A ONSITE

Field Temperature Celsius 2.7 N/A 2.1 N/A 3.0 N/A ONSITE

Field Turbidity NTU 139 N/A 21.3 N/A 6.12 N/A ONSITE

Field Measured pH pH 8.1 8.4 8.8 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 <0.15 0.15 <0.15 0.15 8502206

Total BOD mg/L <2 2 <2 2 <2 2 8502210

Total Chemical Oxygen Demand (COD) mg/L 21 4.0 16 4.0 7.8 4.0 8502258

Conductivity umho/cm 650 1.0 690 1.0 440 1.0 8501929

Total Dissolved Solids mg/L 395 10 355 10 230 10 8503920

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 <0.7 0.7 <0.7 0.7 8502246

pH pH 8.02 7.94 7.99 8501921

Phenols-4AAP mg/L <0.0010 0.0010 <0.0010 0.0010 <0.0010 0.0010 8502109

Total Phosphorus mg/L 0.049 0.004 0.016 0.004 <0.004 0.004 8502212

Total Suspended Solids mg/L 65 3 11 1 4 1 8505050

Dissolved Sulphate (SO4) mg/L 150 1.0 190 1.0 140 1.0 8501830

Alkalinity (Total as CaCO3) mg/L 130 1.0 82 1.0 42 1.0 8501928

Dissolved Chloride (Cl-) mg/L 30 1.0 35 1.0 19 1.0 8501836

Nitrite (N) mg/L 0.015 0.010 0.022 0.010 <0.010 0.010 8501930

Nitrate (N) mg/L 1.61 0.10 2.23 0.10 0.18 0.10 8501930

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341778
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VAV606 VAV607

Sampling Date 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SP4 SPDUP RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0037 <0.0037 0.0037 8501353

Field Measurements

Field Conductivity uS/cm 730 730 N/A ONSITE

Field Dissolved Oxygen mg/L 14.4 14.4 N/A ONSITE

Field Temperature Celsius 2.6 2.6 N/A ONSITE

Field Turbidity NTU 91.2 91.2 N/A ONSITE

Field Measured pH pH 8.3 8.3 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 <0.15 0.15 8502206

Total BOD mg/L <2 <2 2 8502210

Total Chemical Oxygen Demand (COD) mg/L 17 15 4.0 8502258

Conductivity umho/cm 570 570 1.0 8501929

Total Dissolved Solids mg/L 295 360 10 8503920

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 0.7 8502246

pH pH 8.07 8.07 8501921

Phenols-4AAP mg/L <0.0010 <0.0010 0.0010 8502109

Total Phosphorus mg/L 0.016 0.020 0.004 8502212

Total Suspended Solids mg/L 23 22 1 8505050

Dissolved Sulphate (SO4) mg/L 140 140 1.0 8501830

Alkalinity (Total as CaCO3) mg/L 100 100 1.0 8501928

Dissolved Chloride (Cl-) mg/L 27 28 1.0 8501836

Nitrite (N) mg/L 0.011 0.011 0.010 8501930

Nitrate (N) mg/L 0.37 0.37 0.10 8501930

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341778
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VAV603 VAV604 VAV605 VAV606 VAV607

Sampling Date 2023/02/10 2023/02/10 2023/02/10 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SP1 SP2 SP3 SP4 SPDUP RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 0.10 8505550

Total Arsenic (As) mg/L 0.001 <0.001 <0.001 <0.001 <0.001 0.001 8507950

Total Barium (Ba) mg/L 0.038 0.028 0.016 0.030 0.029 0.005 8507950

Total Boron (B) mg/L 0.29 0.16 0.05 0.05 0.05 0.02 8507950

Total Cadmium (Cd) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 8507950

Total Calcium (Ca) mg/L 75 78 43 70 68 0.2 8507950

Total Chromium (Cr) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 0.005 8507950

Total Copper (Cu) mg/L 0.004 0.003 <0.002 0.003 0.003 0.002 8507950

Total Iron (Fe) mg/L 3.1 0.3 <0.1 1.0 1.0 0.1 8507950

Total Lead (Pb) mg/L 0.0012 <0.0005 <0.0005 <0.0005 <0.0005 0.0005 8507950

Total Magnesium (Mg) mg/L 26 23 20 23 22 0.05 8507950

Total Nickel (Ni) mg/L 0.006 0.002 <0.001 0.002 0.002 0.001 8507950

Total Potassium (K) mg/L 5.3 4.1 2.7 4.1 4.1 0.2 8507950

Total Sodium (Na) mg/L 25 29 16 20 19 0.1 8507950

Total Zinc (Zn) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 8507950

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341778
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID VAV603 VAV604 VAV605 VAV606 VAV607

Sampling Date 2023/02/10 2023/02/10 2023/02/10 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SP1 SP2 SP3 SP4 SPDUP RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 8505174

1,2-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8505174

1,3-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8505174

1,4-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8505174

Hexachlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8505174

1,2,4-Trichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8505174

2,4-Dichlorophenol ug/L <0.30 <0.30 <0.30 <0.30 <0.30 0.30 8505174

Pentachlorophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 8505174

Phenol ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8505174

2,4,6-Trichlorophenol ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 8505174

Di-N-butyl phthalate ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 8505174

Diethyl phthalate ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 8505174

Dimethyl phthalate ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 8505174

Surrogate Recovery (%)

2,4,6-Tribromophenol % 75 63 67 83 75 8505174

2-Fluorobiphenyl % 81 69 72 80 82 8505174

2-Fluorophenol % 34 28 29 38 36 8505174

D14-Terphenyl % 92 83 87 89 88 8505174

D5-Nitrobenzene % 79 70 71 79 80 8505174

D5-Phenol % 24 21 23 27 26 8505174

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341778
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VAV607

Sampling Date 2023/02/10

COC Number TCEC-SWCM-FEB

UNITS SPDUP RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8500560

1,4-Dichlorobenzene ug/L <0.40 0.40 8500560

Ethylbenzene ug/L <0.20 0.20 8500560

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8500560

Toluene ug/L <0.20 0.20 8500560

Vinyl Chloride ug/L <0.20 0.20 8500560

p+m-Xylene ug/L <0.20 0.20 8500560

o-Xylene ug/L <0.20 0.20 8500560

Total Xylenes ug/L <0.20 0.20 8500560

Surrogate Recovery (%)

4-Bromofluorobenzene % 94 8500560

D4-1,2-Dichloroethane % 111 8500560

D8-Toluene % 97 8500560

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VAV603 VAV604 VAV605 VAV606

Sampling Date 2023/02/10 2023/02/10 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SP1 SP2 SP3 SP4 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8500560

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8500560

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8500560

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8500560

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8500560

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8500560

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8500560

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8500560

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8500560

Surrogate Recovery (%)

4-Bromofluorobenzene % 94 95 94 95 8500560

D4-1,2-Dichloroethane % 109 110 110 111 8500560

D8-Toluene % 97 97 97 97 8500560

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C341778
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C341778
Report Date: 2023/02/21

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8500560 4-Bromofluorobenzene 2023/02/14 100 70 - 130 100 70 - 130 98 %

8500560 D4-1,2-Dichloroethane 2023/02/14 108 70 - 130 101 70 - 130 104 %

8500560 D8-Toluene 2023/02/14 102 70 - 130 103 70 - 130 97 %

8505174 2,4,6-Tribromophenol 2023/02/15 80 10 - 130 89 10 - 130 75 %

8505174 2-Fluorobiphenyl 2023/02/15 51 30 - 130 57 30 - 130 66 %

8505174 2-Fluorophenol 2023/02/15 27 10 - 130 41 10 - 130 39 %

8505174 D14-Terphenyl 2023/02/15 86 30 - 130 91 30 - 130 86 %

8505174 D5-Nitrobenzene 2023/02/15 50 30 - 130 76 30 - 130 73 %

8505174 D5-Phenol 2023/02/15 18 10 - 130 27 10 - 130 26 %

8500560 1,4-Dichlorobenzene 2023/02/14 111 70 - 130 102 70 - 130 <0.40 ug/L      NC (1) 30

8500560 Benzene 2023/02/14 95 70 - 130 85 70 - 130 <0.20 ug/L      NC (1) 30

8500560 Ethylbenzene 2023/02/14 87 70 - 130 80 70 - 130 <0.20 ug/L      NC (1) 30

8500560 Methylene Chloride(Dichloromethane) 2023/02/14 105 70 - 130 93 70 - 130 <2.0 ug/L      NC (1) 30

8500560 o-Xylene 2023/02/14 86 70 - 130 80 70 - 130 <0.20 ug/L      NC (1) 30

8500560 p+m-Xylene 2023/02/14 91 70 - 130 83 70 - 130 <0.20 ug/L      NC (1) 30

8500560 Toluene 2023/02/14 94 70 - 130 86 70 - 130 <0.20 ug/L      NC (1) 30

8500560 Total Xylenes 2023/02/14 <0.20 ug/L      NC (1) 30

8500560 Vinyl Chloride 2023/02/14 92 70 - 130 82 70 - 130 <0.20 ug/L      NC (1) 30

8501830 Dissolved Sulphate (SO4) 2023/02/14 NC (2) 75 - 125 100 80 - 120 <1.0 mg/L      1.6 (3) 20

8501836 Dissolved Chloride (Cl-) 2023/02/14 NC 80 - 120 104 80 - 120 <1.0 mg/L      0.40 (1) 20

8501921 pH 2023/02/14 102 98 - 103      0.54 (4) N/A

8501928 Alkalinity (Total as CaCO3) 2023/02/14 97 85 - 115 <1.0 mg/L      0.57 (4) 20

8501929 Conductivity 2023/02/14 102 85 - 115 <1.0
umho/c

m
     0.16 (4) 25

8501930 Nitrate (N) 2023/02/14 81 (5) 80 - 120 95 80 - 120 <0.10 mg/L      3.3 (6) 20

8501930 Nitrite (N) 2023/02/14 103 (5) 80 - 120 108 80 - 120 <0.010 mg/L      11 (6) 20

8502109 Phenols-4AAP 2023/02/13 100 80 - 120 99 80 - 120 <0.0010 mg/L      NC (1) 20

8502206 Total Ammonia-N 2023/02/14 101 (7) 75 - 125 101 80 - 120 <0.15 mg/L      NC (8) 20

8502210 Total BOD 2023/02/18 <2 mg/L      NC (1) 30 97 80 - 120

8502212 Total Phosphorus 2023/02/14 103 80 - 120 105 80 - 120 <0.004 mg/L      NC (1) 20 104 80 - 120
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RWDI Inc.
Client Project #: 2303459

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C341778
Report Date: 2023/02/21

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8502246 Total Kjeldahl Nitrogen (TKN) 2023/02/14 96 (9) 80 - 120 95 80 - 120 <0.7 mg/L      NC (10) 20 104 80 - 120

8502258 Total Chemical Oxygen Demand (COD) 2023/02/15 94 80 - 120 99 80 - 120 <4.0 mg/L      13 (1) 20

8503920 Total Dissolved Solids 2023/02/15 <10 mg/L      4.3 (11) 20 95 90 - 110

8505050 Total Suspended Solids 2023/02/16 <1 mg/L      12 (1) 20 95 85 - 115

8505174 1,2,4-Trichlorobenzene 2023/02/15 43 30 - 130 39 30 - 130 <0.50 ug/L      NC (1) 40

8505174 1,2-Dichlorobenzene 2023/02/15 35 30 - 130 43 30 - 130 <0.50 ug/L      NC (1) 40

8505174 1,3-Dichlorobenzene 2023/02/15 31 30 - 130 36 30 - 130 <0.50 ug/L      NC (1) 40

8505174 1,4-Dichlorobenzene 2023/02/15 32 30 - 130 37 30 - 130 <0.50 ug/L      NC (1) 40

8505174 2,4,6-Trichlorophenol 2023/02/15 75 10 - 130 92 10 - 130 <0.50 ug/L      NC (1) 40

8505174 2,4-Dichlorophenol 2023/02/15 57 10 - 130 83 10 - 130 <0.30 ug/L      NC (1) 40

8505174 Benzo(a)pyrene 2023/02/15 89 30 - 130 98 30 - 130 <0.20 ug/L      NC (1) 40

8505174 Diethyl phthalate 2023/02/15 85 30 - 130 98 30 - 130 <1.0 ug/L      NC (1) 40

8505174 Dimethyl phthalate 2023/02/15 78 30 - 130 95 30 - 130 <1.0 ug/L      NC (1) 40

8505174 Di-N-butyl phthalate 2023/02/15 100 30 - 130 101 30 - 130 <2.0 ug/L      NC (1) 40

8505174 Hexachlorobenzene 2023/02/15 75 30 - 130 84 30 - 130 <0.50 ug/L      NC (1) 40

8505174 Pentachlorophenol 2023/02/15 58 10 - 130 64 10 - 130 <1.0 ug/L      NC (1) 40

8505174 Phenol 2023/02/15 20 10 - 130 29 10 - 130 <0.50 ug/L      NC (1) 40

8505550 Dissolved Mercury (Hg) 2023/02/15 106 (12) 75 - 125 108 80 - 120 <0.10 ug/L      NC (13) 20

8507950 Total Arsenic (As) 2023/02/17 102 80 - 120 103 80 - 120 <0.001 mg/L      NC (1) 20

8507950 Total Barium (Ba) 2023/02/16 95 80 - 120 103 80 - 120 <0.005 mg/L

8507950 Total Boron (B) 2023/02/16 NC 80 - 120 95 80 - 120 <0.02 mg/L

8507950 Total Cadmium (Cd) 2023/02/17 101 80 - 120 102 80 - 120 <0.0001 mg/L      15 (1) 20

8507950 Total Calcium (Ca) 2023/02/16 NC 80 - 120 105 80 - 120 <0.2 mg/L

8507950 Total Chromium (Cr) 2023/02/17 99 80 - 120 101 80 - 120 <0.005 mg/L      NC (1) 20

8507950 Total Copper (Cu) 2023/02/17 99 80 - 120 105 80 - 120 <0.002 mg/L      1.7 (1) 20

8507950 Total Iron (Fe) 2023/02/16 96 80 - 120 102 80 - 120 <0.1 mg/L

8507950 Total Lead (Pb) 2023/02/17 93 80 - 120 95 80 - 120 <0.0005 mg/L      2.2 (1) 20

8507950 Total Magnesium (Mg) 2023/02/16 NC 80 - 120 103 80 - 120 <0.05 mg/L

8507950 Total Nickel (Ni) 2023/02/17 95 80 - 120 99 80 - 120 <0.001 mg/L      4.2 (1) 20

8507950 Total Potassium (K) 2023/02/16 NC 80 - 120 106 80 - 120 <0.2 mg/L
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RWDI Inc.
Client Project #: 2303459

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C341778
Report Date: 2023/02/21

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8507950 Total Sodium (Na) 2023/02/16 NC 80 - 120 104 80 - 120 <0.1 mg/L

8507950 Total Zinc (Zn) 2023/02/17 99 80 - 120 107 80 - 120 <0.01 mg/L      3.6 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VAV605-04]

(3) Duplicate Parent ID [VAV605-04]

(4) Duplicate Parent ID [VAV603-04]

(5) Matrix Spike Parent ID [VAV606-04]

(6) Duplicate Parent ID [VAV606-04]

(7) Matrix Spike Parent ID [VAV603-09]

(8) Duplicate Parent ID [VAV603-09]

(9) Matrix Spike Parent ID [VAV604-08]

(10) Duplicate Parent ID [VAV604-08]

(11) Duplicate Parent ID [VAV607-03]

(12) Matrix Spike Parent ID [VAV607-07]

(13) Duplicate Parent ID [VAV607-07]
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Bureau Veritas Job #: C341778
Report Date: 2023/02/21

RWDI Inc.
Client Project #: 2303459

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C344451
Received: 2023/02/15, 11:39

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/02/23
Report #: R7520196

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-FEB

Site Location: ON07

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 2 N/A 2023/02/16 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 2 N/A 2023/02/17 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 2 N/A 2023/02/22

Conductivity 2 N/A 2023/02/16 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 2 N/A 2023/02/22

Total Metals by ICPMS 2 N/A 2023/02/21 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2023/02/17 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 2 N/A 2023/02/16 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2023/02/16 2023/02/16 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 2 N/A 2023/02/21 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 2 N/A 2023/02/22 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/02/17 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 2 2023/02/15 2023/02/16 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 2 N/A 2023/02/22 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/02/16 2023/02/21 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 1 2023/02/16 2023/02/22 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 2 2023/02/16 2023/02/17 CAM SOP-00407 SM 23 4500-P I

Turbidity - On-site 2 N/A 2023/02/22

Un-ionized Ammonia (3) 2 2023/02/15 2023/02/22 Auto Calc. PWQO

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
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BUREAU VERITAS JOB #: C344451
Received: 2023/02/15, 11:39

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/02/23
Report #: R7520196

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-FEB

Site Location: ON07

Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C344451
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VBJ790 VBJ791

Sampling Date 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS10 RDL SS16 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0044 0.0044 <0.00092 0.00092 8505417

Field Measurements

Field Conductivity uS/cm 300 N/A 440 N/A ONSITE

Field Dissolved Oxygen mg/L 12.9 N/A 12.2 N/A ONSITE

Field Temperature Celsius 2.2 N/A 2.4 N/A ONSITE

Field Turbidity NTU 229 N/A 67.9 N/A ONSITE

Field Measured pH pH 8.4 7.7 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 <0.15 0.15 8507714

Conductivity umho/cm 200 1.0 330 1.0 8507985

Total Dissolved Solids mg/L 235 10 155 10 8506796

Total Kjeldahl Nitrogen (TKN) mg/L 1 1 <0.7 0.7 8508406

pH pH 7.86 7.97 8507968

Phenols-4AAP mg/L <0.0010 0.0010 <0.0010 0.0010 8514121

Total Phosphorus mg/L 0.10 0.004 0.044 0.004 8509275

Dissolved Sulphate (SO4) mg/L 25 1.0 30 1.0 8507843

Alkalinity (Total as CaCO3) mg/L 68 1.0 130 1.0 8507981

Dissolved Chloride (Cl-) mg/L 4.5 1.0 3.9 1.0 8507963

Nitrite (N) mg/L 0.015 0.010 0.020 0.010 8507830

Nitrate (N) mg/L 0.68 0.10 0.20 0.10 8507830

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C344451
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VBJ790 VBJ791

Sampling Date 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS10 SS16 RDL QC Batch

Metals

Total Boron (B) mg/L 0.05 0.03 0.02 8513963

Total Calcium (Ca) mg/L 29 48 0.2 8513963

Total Chromium (Cr) mg/L 0.009 <0.005 0.005 8513963

Total Iron (Fe) mg/L 8.9 2.1 0.1 8513963

Total Magnesium (Mg) mg/L 7.9 11 0.05 8513963

Total Nickel (Ni) mg/L 0.011 0.003 0.001 8513963

Total Potassium (K) mg/L 2.6 3.9 0.2 8513963

Total Sodium (Na) mg/L 2.2 2.9 0.1 8513963

Total Zinc (Zn) mg/L 0.02 <0.01 0.01 8513963

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C344451
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C344451
Report Date: 2023/02/23

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8506796 Total Dissolved Solids 2023/02/16 <10 mg/L      2.2 (1) 20 97 90 - 110

8507714 Total Ammonia-N 2023/02/17 104 (2) 75 - 125 98 80 - 120 <0.15 mg/L      NC (3) 20

8507830 Nitrate (N) 2023/02/16 101 (4) 80 - 120 103 80 - 120 <0.10 mg/L      1.9 (5) 20

8507830 Nitrite (N) 2023/02/16 107 (4) 80 - 120 110 80 - 120 <0.010 mg/L      1.4 (5) 20

8507843 Dissolved Sulphate (SO4) 2023/02/17 NC (6) 75 - 125 102 80 - 120 <1.0 mg/L      1.1 (7) 20

8507963 Dissolved Chloride (Cl-) 2023/02/17 111 (4) 80 - 120 102 80 - 120 <1.0 mg/L      NC (5) 20

8507968 pH 2023/02/16 102 98 - 103      0.52 (8) N/A

8507981 Alkalinity (Total as CaCO3) 2023/02/16 97 85 - 115 <1.0 mg/L      0.16 (8) 20

8507985 Conductivity 2023/02/16 101 85 - 115 <1.0
umho/c

m
     0.25 (8) 25

8508406 Total Kjeldahl Nitrogen (TKN) 2023/02/21 97 (9) 80 - 120 105 80 - 120 <0.7 mg/L      16 (10) 20 105 80 - 120

8509275 Total Phosphorus 2023/02/17 100 80 - 120 100 80 - 120 <0.004 mg/L      NC (8) 20 101 80 - 120

8513963 Total Boron (B) 2023/02/21 NC 80 - 120 105 80 - 120 <0.02 mg/L      2.3 (8) 20

8513963 Total Calcium (Ca) 2023/02/21 NC 80 - 120 102 80 - 120 <0.2 mg/L

8513963 Total Chromium (Cr) 2023/02/21 99 80 - 120 97 80 - 120 <0.005 mg/L      NC (8) 20

8513963 Total Iron (Fe) 2023/02/21 NC 80 - 120 99 80 - 120 <0.1 mg/L

8513963 Total Magnesium (Mg) 2023/02/21 NC 80 - 120 98 80 - 120 <0.05 mg/L

8513963 Total Nickel (Ni) 2023/02/21 95 80 - 120 95 80 - 120 <0.001 mg/L      0.58 (8) 20

8513963 Total Potassium (K) 2023/02/21 NC 80 - 120 101 80 - 120 <0.2 mg/L

8513963 Total Sodium (Na) 2023/02/21 NC 80 - 120 98 80 - 120 <0.1 mg/L

8513963 Total Zinc (Zn) 2023/02/21 100 80 - 120 101 80 - 120 <0.01 mg/L      NC (8) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C344451
Report Date: 2023/02/23

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8514121 Phenols-4AAP 2023/02/21 80 80 - 120 101 80 - 120 <0.0010 mg/L      5.4 (8) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID [VBJ790-02]

(2) Matrix Spike Parent ID [VBJ791-06]

(3) Duplicate Parent ID [VBJ791-06]

(4) Matrix Spike Parent ID [VBJ790-01]

(5) Duplicate Parent ID [VBJ790-01]

(6) Matrix Spike Parent ID [VBJ791-01]

(7) Duplicate Parent ID [VBJ791-01]

(8) Duplicate Parent ID

(9) Matrix Spike Parent ID [VBJ790-05]

(10) Duplicate Parent ID [VBJ790-05]
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Bureau Veritas Job #: C344451
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C344455
Received: 2023/02/15, 11:39

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/02/23
Report #: R7520210

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-FEB

Site Location: ON07

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 4 N/A 2023/02/16 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 3 N/A 2023/02/16 CAM SOP-00463 SM 23 4500-Cl E m

Chloride by Automated Colourimetry 1 N/A 2023/02/17 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 4 N/A 2023/02/17

Field Measured Dissolved Oxygen in Water 4 N/A 2023/02/17

Total Metals by ICPMS 4 N/A 2023/02/16 CAM SOP-00447 EPA 6020B m

Total Ammonia-N 4 N/A 2023/02/16 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 4 N/A 2023/02/16 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Phenols (4AAP) 3 N/A 2023/02/21 CAM SOP-00444 OMOE E3179 m

Phenols (4AAP) 1 N/A 2023/02/22 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 4 N/A 2023/02/17 Field pH Meter

Sulphate by Automated Turbidimetry 4 N/A 2023/02/17 CAM SOP-00464 SM 23 4500-SO42- E m

Field Temperature (2) 4 N/A 2023/02/17 Field Thermometer

Total Organic Carbon (TOC) (3) 2 N/A 2023/02/15 CAM SOP-00446 SM 23 5310B m

Total Organic Carbon (TOC) (3) 2 N/A 2023/02/16 CAM SOP-00446 SM 23 5310B m

Turbidity - On-site 4 N/A 2023/02/17

Un-ionized Ammonia (4) 4 2023/02/15 2023/02/17 Auto Calc. PWQO

Volatile Organic Compounds in Water 4 N/A 2023/02/16 CAM SOP-00226 EPA 8260C m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
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BUREAU VERITAS JOB #: C344455
Received: 2023/02/15, 11:39

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/02/23
Report #: R7520210

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-FEB

Site Location: ON07

otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable  TOC.
(4) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C344455
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VBJ808 VBJ809 VBJ810

Sampling Date 2023/02/10 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS14A RDL SS14B RDL QC Batch SS15A RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00076 0.00076 0.0021 0.0016 8505417 0.0014 0.00061 8505417

Field Measurements

Field Conductivity uS/cm 980 N/A 1330 N/A ONSITE 820 N/A ONSITE

Field Dissolved Oxygen mg/L 12.8 N/A 12.6 N/A ONSITE 12.6 N/A ONSITE

Field Temperature Celsius 2.4 N/A 3.3 N/A ONSITE 2.5 N/A ONSITE

Field Turbidity NTU 34.2 N/A 77.8 N/A ONSITE 141 N/A ONSITE

Field Measured pH pH 8.1 8.4 ONSITE 7.9 ONSITE

Inorganics

Total Ammonia-N mg/L <0.050 0.050 0.065 0.050 8506988 0.14 0.050 8506988

Total Organic Carbon (TOC) mg/L 5.7 0.40 7.9 0.40 8506601 7.5 0.40 8506601

Phenols-4AAP mg/L <0.0010 0.0010 <0.0010 0.0010 8514121 <0.0010 0.0010 8514121

Dissolved Sulphate (SO4) mg/L 180 1.0 200 1.0 8507843 130 1.0 8507843

Alkalinity (Total as CaCO3) mg/L 210 1.0 220 1.0 8506523 170 1.0 8506523

Dissolved Chloride (Cl-) mg/L 9.6 1.0 110 1.0 8506694 27 1.0 8507963

Nitrate (N) mg/L 0.40 0.10 2.65 0.10 8506527 1.62 0.10 8506527

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C344455
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VBJ811

Sampling Date 2023/02/10

COC Number TCEC-SWCM-FEB

UNITS PSSWDUP RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 0.00061 8505417

Field Measurements

Field Conductivity uS/cm 820 N/A ONSITE

Field Dissolved Oxygen mg/L 12.6 N/A ONSITE

Field Temperature Celsius 2.5 N/A ONSITE

Field Turbidity NTU 141 N/A ONSITE

Field Measured pH pH 7.9 ONSITE

Inorganics

Total Ammonia-N mg/L 0.051 0.050 8506988

Total Organic Carbon (TOC) mg/L 8.1 0.40 8506601

Phenols-4AAP mg/L <0.0010 0.0010 8514121

Dissolved Sulphate (SO4) mg/L 130 1.0 8507843

Alkalinity (Total as CaCO3) mg/L 160 1.0 8506523

Dissolved Chloride (Cl-) mg/L 26 1.0 8506694

Nitrate (N) mg/L 1.51 0.10 8506527

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C344455
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VBJ808 VBJ809 VBJ810 VBJ811

Sampling Date 2023/02/10 2023/02/10 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS14A SS14B SS15A PSSWDUP RDL QC Batch

Metals

Total Boron (B) mg/L 0.05 0.48 0.32 0.30 0.02 8507950

Total Calcium (Ca) mg/L 110 120 84 84 0.2 8507950

Total Chromium (Cr) mg/L <0.005 <0.005 <0.005 <0.005 0.005 8507950

Total Iron (Fe) mg/L 0.4 0.4 4.3 4.3 0.1 8507950

Total Magnesium (Mg) mg/L 34 40 27 26 0.05 8507950

Total Nickel (Ni) mg/L 0.001 0.006 0.007 0.007 0.001 8507950

Total Potassium (K) mg/L 4.5 7.7 5.1 5.1 0.2 8507950

Total Sodium (Na) mg/L 9.8 68 24 23 0.1 8507950

Total Zinc (Zn) mg/L <0.01 <0.01 0.01 0.01 0.01 8507950

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 5 of 14

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C344455
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VBJ808 VBJ809 VBJ810 VBJ811

Sampling Date 2023/02/10 2023/02/10 2023/02/10 2023/02/10

COC Number TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB TCEC-SWCM-FEB

UNITS SS14A SS14B SS15A PSSWDUP RDL QC Batch

Volatile Organics

Benzene ug/L <0.10 <0.10 <0.10 <0.10 0.10 8503456

Ethylbenzene ug/L <0.10 <0.10 <0.10 <0.10 0.10 8503456

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8503456

p+m-Xylene ug/L <0.10 <0.10 <0.10 <0.10 0.10 8503456

o-Xylene ug/L <0.10 <0.10 <0.10 <0.10 0.10 8503456

Total Xylenes ug/L <0.10 <0.10 <0.10 <0.10 0.10 8503456

Surrogate Recovery (%)

4-Bromofluorobenzene % 107 108 106 107 8503456

D4-1,2-Dichloroethane % 93 94 93 92 8503456

D8-Toluene % 99 98 97 99 8503456

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C344455
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C344455
Report Date: 2023/02/23

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8503456 4-Bromofluorobenzene 2023/02/16 109 70 - 130 109 70 - 130 104 %

8503456 D4-1,2-Dichloroethane 2023/02/16 92 70 - 130 92 70 - 130 89 %

8503456 D8-Toluene 2023/02/16 100 70 - 130 99 70 - 130 99 %

8503456 Benzene 2023/02/16 91 70 - 130 90 70 - 130 <0.10 ug/L      NC (1) 30

8503456 Ethylbenzene 2023/02/16 90 70 - 130 89 70 - 130 <0.10 ug/L      NC (1) 30

8503456 o-Xylene 2023/02/16 90 70 - 130 88 70 - 130 <0.10 ug/L      NC (1) 30

8503456 p+m-Xylene 2023/02/16 96 70 - 130 94 70 - 130 <0.10 ug/L      NC (1) 30

8503456 Toluene 2023/02/16 94 70 - 130 92 70 - 130 <0.20 ug/L      NC (1) 30

8503456 Total Xylenes 2023/02/16 <0.10 ug/L      NC (1) 30

8506523 Alkalinity (Total as CaCO3) 2023/02/16 99 85 - 115 <1.0 mg/L      0.0047 (1) 20

8506527 Nitrate (N) 2023/02/16 97 (2) 80 - 120 101 80 - 120 <0.10 mg/L      2.7 (3) 20

8506601 Total Organic Carbon (TOC) 2023/02/15 NC 80 - 120 97 80 - 120 <0.40 mg/L      0.91 (1) 20

8506694 Dissolved Chloride (Cl-) 2023/02/16 96 (4) 80 - 120 103 80 - 120 <1.0 mg/L      1.3 (5) 20

8506988 Total Ammonia-N 2023/02/16 101 75 - 125 97 80 - 120 <0.050 mg/L      12 (1) 20

8507843 Dissolved Sulphate (SO4) 2023/02/17 NC 75 - 125 102 80 - 120 <1.0 mg/L      1.1 (1) 20

8507950 Total Boron (B) 2023/02/16 NC 80 - 120 95 80 - 120 <0.02 mg/L

8507950 Total Calcium (Ca) 2023/02/16 NC 80 - 120 105 80 - 120 <0.2 mg/L

8507950 Total Chromium (Cr) 2023/02/17 99 80 - 120 101 80 - 120 <0.005 mg/L      NC (1) 20

8507950 Total Iron (Fe) 2023/02/16 96 80 - 120 102 80 - 120 <0.1 mg/L

8507950 Total Magnesium (Mg) 2023/02/16 NC 80 - 120 103 80 - 120 <0.05 mg/L

8507950 Total Nickel (Ni) 2023/02/17 95 80 - 120 99 80 - 120 <0.001 mg/L      4.2 (1) 20

8507950 Total Potassium (K) 2023/02/16 NC 80 - 120 106 80 - 120 <0.2 mg/L

8507950 Total Sodium (Na) 2023/02/16 NC 80 - 120 104 80 - 120 <0.1 mg/L

8507950 Total Zinc (Zn) 2023/02/17 99 80 - 120 107 80 - 120 <0.01 mg/L      3.6 (1) 20

8507963 Dissolved Chloride (Cl-) 2023/02/17 111 80 - 120 102 80 - 120 <1.0 mg/L      NC (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C344455
Report Date: 2023/02/23

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8514121 Phenols-4AAP 2023/02/21 80 80 - 120 101 80 - 120 <0.0010 mg/L      5.4 (1) 20

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VBJ810-02]

(3) Duplicate Parent ID [VBJ810-02]

(4) Matrix Spike Parent ID [VBJ808-02]

(5) Duplicate Parent ID [VBJ808-02]
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Bureau Veritas Job #: C344455
Report Date: 2023/02/23

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 10 of 14

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Page 11 of 14



Page 12 of 14



Page 13 of 14



Page 14 of 14



BUREAU VERITAS JOB #: C377036
Received: 2023/03/18, 08:43

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/03/27
Report #: R7563007

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: tcec-swcm-mar

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 1 2023/03/19 2023/03/20 CAM SOP-00301 EPA 8270 m

Alkalinity 1 N/A 2023/03/20 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 1 2023/03/20 2023/03/25 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 1 N/A 2023/03/21 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 1 N/A 2023/03/20 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 1 N/A 2023/03/27

Conductivity 1 N/A 2023/03/20 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 1 N/A 2023/03/27

Dissolved Mercury in Water by CVAA 1 2023/03/20 2023/03/20 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 1 N/A 2023/03/23 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/03/22 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/03/20 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/03/20 2023/03/20 CAM SOP-00413 SM 4500H+ B m

Phenol (4AAP) 1 N/A 2023/03/20 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/03/27 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/03/21 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/03/21 2023/03/22 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 1 N/A 2023/03/27 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/03/20 2023/03/24 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 1 2023/03/20 2023/03/21 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 1 2023/03/22 2023/03/23 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 1 N/A 2023/03/27

Un-ionized Ammonia (3) 1 2023/03/18 2023/03/27 Auto Calc. PWQO

Volatile Organic Compounds in Water 1 N/A 2023/03/20 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
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BUREAU VERITAS JOB #: C377036
Received: 2023/03/18, 08:43

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/03/27
Report #: R7563007

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: tcec-swcm-mar

Site Location: ON07

writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C377036
Report Date: 2023/03/27

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VIB755

Sampling Date 2023/03/17

COC Number tcec-swcm-mar

UNITS SS1 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L 0.0023 0.0016 8560746

Field Measurements

Field Conductivity uS/cm 499 N/A ONSITE

Field Dissolved Oxygen mg/L 10.5 N/A ONSITE

Field Temperature Celsius 6.6 N/A ONSITE

Field Turbidity NTU >1000 N/A ONSITE

Field Measured pH pH 7.8 ONSITE

Inorganics

Total Ammonia-N mg/L 0.22 0.15 8562313

Total BOD mg/L <2 2 8562850

Total Chemical Oxygen Demand (COD mg/L 15 4.0 8562436

Conductivity umho/cm 510 1.0 8561918

Total Dissolved Solids mg/L 890 10 8564518

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8562485

pH pH 7.88 8561915

Phenols-4AAP mg/L <0.0010 0.0010 8562950

Total Phosphorus mg/L 4.8 0.10 8562464

Total Suspended Solids mg/L 12000 100 8566342

Dissolved Sulphate (SO4) mg/L 130 1.0 8562025

Alkalinity (Total as CaCO3) mg/L 110 1.0 8561913

Dissolved Chloride (Cl-) mg/L 11 1.0 8562013

Nitrite (N) mg/L 0.016 0.010 8561973

Nitrate (N) mg/L 0.46 0.10 8561973

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C377036
Report Date: 2023/03/27

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VIB755

Sampling Date 2023/03/17

COC Number tcec-swcm-mar

UNITS SS1 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 0.10 8561944

Total Arsenic (As) mg/L 0.08 0.01 8566043

Total Barium (Ba) mg/L 0.93 0.05 8566043

Total Boron (B) mg/L 0.4 0.2 8566043

Total Cadmium (Cd) mg/L <0.001 0.001 8566043

Total Calcium (Ca) mg/L 890 2 8566043

Total Chromium (Cr) mg/L 0.34 0.05 8566043

Total Copper (Cu) mg/L 0.25 0.02 8566043

Total Iron (Fe) mg/L 330 1 8566043

Total Lead (Pb) mg/L 0.12 0.005 8566043

Total Magnesium (Mg) mg/L 210 0.5 8566043

Total Nickel (Ni) mg/L 0.47 0.01 8566043

Total Potassium (K) mg/L 51 2 8566043

Total Sodium (Na) mg/L 19 1 8566043

Total Zinc (Zn) mg/L 0.8 0.1 8566043

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C377036
Report Date: 2023/03/27

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID VIB755

Sampling Date 2023/03/17

COC Number tcec-swcm-mar

UNITS SS1 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 0.80 8561161

1,2-Dichlorobenzene ug/L <2.0 2.0 8561161

1,3-Dichlorobenzene ug/L <2.0 2.0 8561161

1,4-Dichlorobenzene ug/L <2.0 2.0 8561161

Hexachlorobenzene ug/L <2.0 2.0 8561161

1,2,4-Trichlorobenzene ug/L <2.0 2.0 8561161

2,4-Dichlorophenol ug/L <1.2 1.2 8561161

Pentachlorophenol ug/L <4.0 4.0 8561161

Phenol ug/L <2.0 2.0 8561161

2,4,6-Trichlorophenol ug/L <2.0 2.0 8561161

Di-N-butyl phthalate ug/L <8.0 8.0 8561161

Diethyl phthalate ug/L <4.0 4.0 8561161

Dimethyl phthalate ug/L <4.0 4.0 8561161

Surrogate Recovery (%)

2,4,6-Tribromophenol % 45 8561161

2-Fluorobiphenyl % 66 8561161

2-Fluorophenol % 19 8561161

D14-Terphenyl % 90 8561161

D5-Nitrobenzene % 80 8561161

D5-Phenol % 23 8561161

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C377036
Report Date: 2023/03/27

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VIB755

Sampling Date 2023/03/17

COC Number tcec-swcm-mar

UNITS SS1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8560902

1,4-Dichlorobenzene ug/L <0.40 0.40 8560902

Ethylbenzene ug/L <0.20 0.20 8560902

Methylene Chloride(Dichloromethane ug/L <2.0 2.0 8560902

Toluene ug/L <0.20 0.20 8560902

Vinyl Chloride ug/L <0.20 0.20 8560902

p+m-Xylene ug/L <0.20 0.20 8560902

o-Xylene ug/L <0.20 0.20 8560902

Total Xylenes ug/L <0.20 0.20 8560902

Surrogate Recovery (%)

4-Bromofluorobenzene % 101 8560902

D4-1,2-Dichloroethane % 107 8560902

D8-Toluene % 96 8560902

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C377036
Report Date: 2023/03/27

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Sample  VIB755 [SS1]  : ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted accordingly.

Metals Analysis:Due to the sample matrix, the sample required dilution. Detection limits were adjusted accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C377036
Report Date: 2023/03/27

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8560902 4-Bromofluorobenzene 2023/03/20 100 70 - 130 100 70 - 130 101 %

8560902 D4-1,2-Dichloroethane 2023/03/20 107 70 - 130 99 70 - 130 100 %

8560902 D8-Toluene 2023/03/20 98 70 - 130 100 70 - 130 100 %

8561161 2,4,6-Tribromophenol 2023/03/20 107 10 - 130 102 10 - 130 76 %

8561161 2-Fluorobiphenyl 2023/03/20 75 30 - 130 76 30 - 130 83 %

8561161 2-Fluorophenol 2023/03/20 37 10 - 130 50 10 - 130 40 %

8561161 D14-Terphenyl 2023/03/20 118 30 - 130 106 30 - 130 100 %

8561161 D5-Nitrobenzene 2023/03/20 77 30 - 130 88 30 - 130 85 %

8561161 D5-Phenol 2023/03/20 27 10 - 130 34 10 - 130 29 %

8560902 1,4-Dichlorobenzene 2023/03/20 109 70 - 130 115 70 - 130 <0.40 ug/L      NC (1) 30

8560902 Benzene 2023/03/20 92 70 - 130 93 70 - 130 <0.20 ug/L      2.6 (1) 30

8560902 Ethylbenzene 2023/03/20 91 70 - 130 96 70 - 130 <0.20 ug/L      3.4 (1) 30

8560902 Methylene Chloride(Dichloromethane) 2023/03/20 104 70 - 130 101 70 - 130 <2.0 ug/L      NC (1) 30

8560902 o-Xylene 2023/03/20 90 70 - 130 96 70 - 130 <0.20 ug/L      4.0 (1) 30

8560902 p+m-Xylene 2023/03/20 94 70 - 130 100 70 - 130 <0.20 ug/L      3.7 (1) 30

8560902 Toluene 2023/03/20 93 70 - 130 95 70 - 130 <0.20 ug/L      4.2 (1) 30

8560902 Total Xylenes 2023/03/20 <0.20 ug/L      3.8 (1) 30

8560902 Vinyl Chloride 2023/03/20 86 70 - 130 91 70 - 130 <0.20 ug/L      0.12 (1) 30

8561161 1,2,4-Trichlorobenzene 2023/03/20 44 30 - 130 46 30 - 130 <0.50 ug/L

8561161 1,2-Dichlorobenzene 2023/03/20 47 30 - 130 50 30 - 130 <0.50 ug/L

8561161 1,3-Dichlorobenzene 2023/03/20 45 30 - 130 48 30 - 130 <0.50 ug/L

8561161 1,4-Dichlorobenzene 2023/03/20 48 30 - 130 54 30 - 130 <0.50 ug/L

8561161 2,4,6-Trichlorophenol 2023/03/20 90 10 - 130 95 10 - 130 <0.50 ug/L

8561161 2,4-Dichlorophenol 2023/03/20 92 10 - 130 103 10 - 130 <0.30 ug/L

8561161 Benzo(a)pyrene 2023/03/20 117 30 - 130 99 30 - 130 <0.20 ug/L

8561161 Diethyl phthalate 2023/03/20 99 30 - 130 99 30 - 130 <1.0 ug/L

8561161 Dimethyl phthalate 2023/03/20 96 30 - 130 96 30 - 130 <1.0 ug/L

8561161 Di-N-butyl phthalate 2023/03/20 107 30 - 130 112 30 - 130 <2.0 ug/L      NC (1) 40

8561161 Hexachlorobenzene 2023/03/20 97 30 - 130 91 30 - 130 <0.50 ug/L

8561161 Pentachlorophenol 2023/03/20 94 10 - 130 78 10 - 130 <1.0 ug/L
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C377036
Report Date: 2023/03/27

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8561161 Phenol 2023/03/20 31 10 - 130 38 10 - 130 <0.50 ug/L

8561913 Alkalinity (Total as CaCO3) 2023/03/20 96 85 - 115 <1.0 mg/L      3.9 (2) 20

8561915 pH 2023/03/20 102 98 - 103      1.2 (2) N/A

8561918 Conductivity 2023/03/20 100 85 - 115 <1.0
umho/c

m
     0.19 (2) 25

8561944 Dissolved Mercury (Hg) 2023/03/20 99 75 - 125 102 80 - 120 <0.10 ug/L      NC (1) 20

8561973 Nitrate (N) 2023/03/20 82 80 - 120 87 80 - 120 <0.10 mg/L      NC (1) 20

8561973 Nitrite (N) 2023/03/20 107 80 - 120 106 80 - 120 <0.010 mg/L      NC (1) 20

8562013 Dissolved Chloride (Cl-) 2023/03/21 95 80 - 120 92 80 - 120 <1.0 mg/L      0.83 (1) 20

8562025 Dissolved Sulphate (SO4) 2023/03/21 90 75 - 125 97 80 - 120 <1.0 mg/L      0.66 (1) 20

8562313 Total Ammonia-N 2023/03/22 91 75 - 125 99 80 - 120 <0.15 mg/L      NC (1) 20

8562436 Total Chemical Oxygen Demand (COD) 2023/03/20 NC 80 - 120 103 80 - 120 <4.0 mg/L      1.1 (1) 20

8562464 Total Phosphorus 2023/03/21 106 80 - 120 103 80 - 120 <0.030 mg/L      0.076 (1) 25 94 80 - 120

8562485 Total Kjeldahl Nitrogen (TKN) 2023/03/24 NC 80 - 120 99 80 - 120 <0.7 mg/L      2.0 (1) 20 99 80 - 120

8562850 Total BOD 2023/03/25 <2 mg/L      1.9 (1) 30 96 80 - 120

8562950 Phenols-4AAP 2023/03/20 99 80 - 120 97 80 - 120 <0.0040 mg/L      NC (1) 25

8564518 Total Dissolved Solids 2023/03/22 <10 mg/L      2.8 (1) 20 95 90 - 110

8566043 Total Arsenic (As) 2023/03/22 102 80 - 120 103 80 - 120 <0.001 mg/L

8566043 Total Barium (Ba) 2023/03/22 NC 80 - 120 97 80 - 120 <0.005 mg/L

8566043 Total Boron (B) 2023/03/22 NC 80 - 120 102 80 - 120 <0.02 mg/L      5.6 (1) 20

8566043 Total Cadmium (Cd) 2023/03/22 97 80 - 120 98 80 - 120 <0.0001 mg/L      NC (1) 20

8566043 Total Calcium (Ca) 2023/03/22 NC 80 - 120 100 80 - 120 <0.2 mg/L

8566043 Total Chromium (Cr) 2023/03/22 96 80 - 120 98 80 - 120 <0.005 mg/L      NC (1) 20

8566043 Total Copper (Cu) 2023/03/22 97 80 - 120 98 80 - 120 <0.002 mg/L      NC (1) 20

8566043 Total Iron (Fe) 2023/03/22 NC 80 - 120 100 80 - 120 <0.1 mg/L

8566043 Total Lead (Pb) 2023/03/22 92 80 - 120 97 80 - 120 <0.0005 mg/L      NC (1) 20

8566043 Total Magnesium (Mg) 2023/03/22 NC 80 - 120 100 80 - 120 <0.05 mg/L

8566043 Total Nickel (Ni) 2023/03/22 94 80 - 120 98 80 - 120 <0.001 mg/L      5.7 (1) 20

8566043 Total Potassium (K) 2023/03/22 NC 80 - 120 99 80 - 120 <0.2 mg/L

8566043 Total Sodium (Na) 2023/03/22 NC 80 - 120 101 80 - 120 <0.1 mg/L
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C377036
Report Date: 2023/03/27

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8566043 Total Zinc (Zn) 2023/03/22 98 80 - 120 105 80 - 120 <0.01 mg/L      NC (1) 20

8566342 Total Suspended Solids 2023/03/23 <10 mg/L      NC (1) 20 97 85 - 115

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [VIB755-01]
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Bureau Veritas Job #: C377036
Report Date: 2023/03/27

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C393396
Received: 2023/04/04, 08:45

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/12
Report #: R7584153

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: tcec-swcm-apr

Site Location: ON07

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 2 2023/04/05 2023/04/06 CAM SOP-00301 EPA 8270 m

Alkalinity 2 N/A 2023/04/05 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 2 2023/04/05 2023/04/10 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 2 N/A 2023/04/05 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 2 N/A 2023/04/04 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 2 N/A 2023/04/11

Conductivity 2 N/A 2023/04/05 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 2 N/A 2023/04/11

Dissolved Mercury in Water by CVAA 2 2023/04/06 2023/04/10 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 2 N/A 2023/04/10 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2023/04/06 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 2 N/A 2023/04/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2023/04/04 2023/04/05 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 2 N/A 2023/04/05 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 2 N/A 2023/04/11 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/04/05 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 2 2023/04/04 2023/04/05 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 2 N/A 2023/04/11 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/04/04 2023/04/06 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 2 2023/04/04 2023/04/05 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 2 2023/04/04 2023/04/05 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 2 N/A 2023/04/11

Un-ionized Ammonia (3) 2 2023/04/04 2023/04/11 Auto Calc. PWQO

Volatile Organic Compounds in Water 2 N/A 2023/04/05 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
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BUREAU VERITAS JOB #: C393396
Received: 2023/04/04, 08:45

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/12
Report #: R7584153

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: tcec-swcm-apr

Site Location: ON07

writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C393396
Report Date: 2023/04/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VLP377 VLP378

Sampling Date 2023/04/02 2023/04/02

COC Number tcec-swcm-apr tcec-swcm-apr

UNITS SS1 SSDUP1 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00053 <0.00053 0.00053 8590196

Field Measurements

Field Conductivity uS/cm 394 394 N/A ONSITE

Field Dissolved Oxygen mg/L 10.67 10.67 N/A ONSITE

Field Temperature Celsius 7.0 7.0 N/A ONSITE

Field Turbidity NTU 7.6 7.6 N/A ONSITE

Field Measured pH pH 7.3 7.3 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 <0.15 0.15 8589823

Total BOD mg/L <2 <2 2 8591815

Total Chemical Oxygen Demand (COD) mg/L 27 12 4.0 8590821

Conductivity umho/cm 430 430 1.0 8591333

Total Dissolved Solids mg/L 330 345 10 8589549

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 0.7 8591094

pH pH 7.89 8.02 8591316

Phenols-4AAP mg/L <0.0010 <0.0010 0.0010 8592083

Total Phosphorus mg/L 0.14 0.13 0.030 8591016

Total Suspended Solids mg/L 150 210 10 8590929

Dissolved Sulphate (SO4) mg/L 79 77 1.0 8591289

Alkalinity (Total as CaCO3) mg/L 110 120 1.0 8591331

Dissolved Chloride (Cl-) mg/L 16 17 1.0 8591287

Nitrite (N) mg/L <0.010 0.017 0.010 8591274

Nitrate (N) mg/L 0.60 0.56 0.10 8591274

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393396
Report Date: 2023/04/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VLP377 VLP378

Sampling Date 2023/04/02 2023/04/02

COC Number tcec-swcm-apr tcec-swcm-apr

UNITS SS1 SSDUP1 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 0.10 8594712

Total Arsenic (As) mg/L 0.003 0.003 0.001 8598069

Total Barium (Ba) mg/L 0.060 0.058 0.005 8598069

Total Boron (B) mg/L 0.25 0.26 0.02 8598069

Total Cadmium (Cd) mg/L <0.0001 <0.0001 0.0001 8598069

Total Calcium (Ca) mg/L 61 62 0.2 8598069

Total Chromium (Cr) mg/L 0.012 0.011 0.005 8598069

Total Copper (Cu) mg/L 0.009 0.009 0.002 8598069

Total Iron (Fe) mg/L 10 9.9 0.1 8598069

Total Lead (Pb) mg/L 0.0036 0.0034 0.0005 8598069

Total Magnesium (Mg) mg/L 18 18 0.05 8598069

Total Nickel (Ni) mg/L 0.015 0.014 0.001 8598069

Total Potassium (K) mg/L 5.4 5.1 0.2 8598069

Total Sodium (Na) mg/L 14 14 0.1 8598069

Total Zinc (Zn) mg/L 0.03 0.03 0.01 8598069

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393396
Report Date: 2023/04/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID VLP377 VLP378

Sampling Date 2023/04/02 2023/04/02

COC Number tcec-swcm-apr tcec-swcm-apr

UNITS SS1 SSDUP1 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 <0.80 0.80 8593495

1,2-Dichlorobenzene ug/L <2.0 <2.0 2.0 8593495

1,3-Dichlorobenzene ug/L <2.0 <2.0 2.0 8593495

1,4-Dichlorobenzene ug/L <2.0 <2.0 2.0 8593495

Hexachlorobenzene ug/L <2.0 <2.0 2.0 8593495

1,2,4-Trichlorobenzene ug/L <2.0 <2.0 2.0 8593495

2,4-Dichlorophenol ug/L <1.2 <1.2 1.2 8593495

Pentachlorophenol ug/L <4.0 <4.0 4.0 8593495

Phenol ug/L <2.0 <2.0 2.0 8593495

2,4,6-Trichlorophenol ug/L <2.0 <2.0 2.0 8593495

Di-N-butyl phthalate ug/L <8.0 <8.0 8.0 8593495

Diethyl phthalate ug/L <4.0 <4.0 4.0 8593495

Dimethyl phthalate ug/L <4.0 <4.0 4.0 8593495

Surrogate Recovery (%)

2,4,6-Tribromophenol % 62 64 8593495

2-Fluorobiphenyl % 42 82 8593495

2-Fluorophenol %  2.7 (1) 23 8593495

D14-Terphenyl % 95 93 8593495

D5-Nitrobenzene %  4.1 (1) 80 8593495

D5-Phenol % 11 25 8593495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) Surrogate recovery was below the lower control limit due to matrix interference.
This may represent a lower bias in some results.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393396
Report Date: 2023/04/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VLP377 VLP378

Sampling Date 2023/04/02 2023/04/02

COC Number tcec-swcm-apr tcec-swcm-apr

UNITS SS1 SSDUP1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 0.20 8591250

1,4-Dichlorobenzene ug/L <0.40 <0.40 0.40 8591250

Ethylbenzene ug/L <0.20 <0.20 0.20 8591250

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 2.0 8591250

Toluene ug/L <0.20 <0.20 0.20 8591250

Vinyl Chloride ug/L <0.20 <0.20 0.20 8591250

p+m-Xylene ug/L <0.20 <0.20 0.20 8591250

o-Xylene ug/L <0.20 <0.20 0.20 8591250

Total Xylenes ug/L <0.20 <0.20 0.20 8591250

Surrogate Recovery (%)

4-Bromofluorobenzene % 94 94 8591250

D4-1,2-Dichloroethane % 118 111 8591250

D8-Toluene % 90 91 8591250

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393396
Report Date: 2023/04/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Sample  VLP377 [SS1]  : ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted accordingly.

Sample  VLP378 [SSDUP1]  : ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted
accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C393396
Report Date: 2023/04/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8591250 4-Bromofluorobenzene 2023/04/05 100 70 - 130 100 70 - 130 97 %

8591250 D4-1,2-Dichloroethane 2023/04/05 106 70 - 130 101 70 - 130 102 %

8591250 D8-Toluene 2023/04/05 102 70 - 130 102 70 - 130 96 %

8593495 2,4,6-Tribromophenol 2023/04/06 110 10 - 130 100 10 - 130 73 %

8593495 2-Fluorobiphenyl 2023/04/06 82 30 - 130 75 30 - 130 78 %

8593495 2-Fluorophenol 2023/04/06 53 10 - 130 54 10 - 130 48 %

8593495 D14-Terphenyl 2023/04/06 107 30 - 130 95 30 - 130 96 %

8593495 D5-Nitrobenzene 2023/04/06 93 30 - 130 89 30 - 130 88 %

8593495 D5-Phenol 2023/04/06 35 10 - 130 35 10 - 130 35 %

8589549 Total Dissolved Solids 2023/04/05 <10 mg/L      13 (1) 20 100 90 - 110

8589823 Total Ammonia-N 2023/04/06 93 75 - 125 95 80 - 120 <0.15 mg/L      1.4 (1) 20

8590821 Total Chemical Oxygen Demand (COD) 2023/04/04 95 80 - 120 99 80 - 120 <4.0 mg/L      5.1 (1) 20

8590929 Total Suspended Solids 2023/04/05 <10 mg/L      3.6 (1) 20 99 85 - 115

8591016 Total Phosphorus 2023/04/05 99 (2) 80 - 120 101 80 - 120 <0.030 mg/L      0.60 (3) 25 97 80 - 120

8591094 Total Kjeldahl Nitrogen (TKN) 2023/04/06 102 (4) 80 - 120 101 80 - 120 <0.7 mg/L      NC (5) 20 102 80 - 120

8591250 1,4-Dichlorobenzene 2023/04/05 106 70 - 130 100 70 - 130 <0.40 ug/L

8591250 Benzene 2023/04/05 93 70 - 130 89 70 - 130 <0.20 ug/L      NC (1) 30

8591250 Ethylbenzene 2023/04/05 82 70 - 130 84 70 - 130 <0.20 ug/L      NC (1) 30

8591250 Methylene Chloride(Dichloromethane) 2023/04/05 101 70 - 130 98 70 - 130 <2.0 ug/L

8591250 o-Xylene 2023/04/05 83 70 - 130 87 70 - 130 <0.20 ug/L      NC (1) 30

8591250 p+m-Xylene 2023/04/05 84 70 - 130 87 70 - 130 <0.20 ug/L      NC (1) 30

8591250 Toluene 2023/04/05 93 70 - 130 92 70 - 130 <0.20 ug/L      NC (1) 30

8591250 Total Xylenes 2023/04/05 <0.20 ug/L      NC (1) 30

8591250 Vinyl Chloride 2023/04/05 96 70 - 130 96 70 - 130 <0.20 ug/L

8591274 Nitrate (N) 2023/04/06 100 80 - 120 102 80 - 120 <0.10 mg/L      0.0095 (1) 20

8591274 Nitrite (N) 2023/04/06 103 80 - 120 107 80 - 120 <0.010 mg/L      8.8 (1) 20

8591287 Dissolved Chloride (Cl-) 2023/04/05 89 80 - 120 99 80 - 120 <1.0 mg/L      0.66 (1) 20

8591289 Dissolved Sulphate (SO4) 2023/04/05 NC 75 - 125 98 80 - 120 <1.0 mg/L      0.74 (1) 20

8591316 pH 2023/04/05 102 98 - 103      0.78 (6) N/A

8591331 Alkalinity (Total as CaCO3) 2023/04/05 97 85 - 115 <1.0 mg/L      1.0 (6) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C393396
Report Date: 2023/04/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8591333 Conductivity 2023/04/05 100 85 - 115 <1.0
umho/c

m
     0.23 (6) 25

8591815 Total BOD 2023/04/10 <2 mg/L      2.2 (1) 30 93 80 - 120

8592083 Phenols-4AAP 2023/04/05 100 80 - 120 101 80 - 120 <0.0010 mg/L      NC (1) 20

8593495 1,2,4-Trichlorobenzene 2023/04/06 54 30 - 130 48 30 - 130 <0.50 ug/L      NC (1) 40

8593495 1,2-Dichlorobenzene 2023/04/06 61 30 - 130 57 30 - 130 <0.50 ug/L      NC (1) 40

8593495 1,3-Dichlorobenzene 2023/04/06 58 30 - 130 54 30 - 130 <0.50 ug/L      NC (1) 40

8593495 1,4-Dichlorobenzene 2023/04/06 61 30 - 130 56 30 - 130 <0.50 ug/L      NC (1) 40

8593495 2,4,6-Trichlorophenol 2023/04/06 95 10 - 130 94 10 - 130 <0.50 ug/L      NC (1) 40

8593495 2,4-Dichlorophenol 2023/04/06 105 10 - 130 107 10 - 130 <0.30 ug/L      NC (1) 40

8593495 Benzo(a)pyrene 2023/04/06 100 30 - 130 97 30 - 130 <0.20 ug/L      NC (1) 40

8593495 Diethyl phthalate 2023/04/06 97 30 - 130 104 30 - 130 <1.0 ug/L      NC (1) 40

8593495 Dimethyl phthalate 2023/04/06 97 30 - 130 100 30 - 130 <1.0 ug/L      NC (1) 40

8593495 Di-N-butyl phthalate 2023/04/06 107 30 - 130 108 30 - 130 <2.0 ug/L      NC (1) 40

8593495 Hexachlorobenzene 2023/04/06 95 30 - 130 91 30 - 130 <0.50 ug/L      NC (1) 40

8593495 Pentachlorophenol 2023/04/06 83 10 - 130 78 10 - 130 <1.0 ug/L      NC (1) 40

8593495 Phenol 2023/04/06 37 10 - 130 38 10 - 130 <0.50 ug/L      NC (1) 40

8594712 Dissolved Mercury (Hg) 2023/04/10 99 75 - 125 94 80 - 120 <0.10 ug/L      NC (1) 20

8598069 Total Arsenic (As) 2023/04/10 99 (7) 80 - 120 97 80 - 120 <0.001 mg/L      3.5 (8) 20

8598069 Total Barium (Ba) 2023/04/10 97 (7) 80 - 120 93 80 - 120 <0.005 mg/L      1.3 (8) 20

8598069 Total Boron (B) 2023/04/10 99 (7) 80 - 120 96 80 - 120 <0.02 mg/L      2.0 (8) 20

8598069 Total Cadmium (Cd) 2023/04/10 101 (7) 80 - 120 97 80 - 120 <0.0001 mg/L      NC (8) 20

8598069 Total Calcium (Ca) 2023/04/10 NC (7) 80 - 120 95 80 - 120 <0.2 mg/L      1.0 (8) 20

8598069 Total Chromium (Cr) 2023/04/10 96 (7) 80 - 120 93 80 - 120 <0.005 mg/L      4.1 (8) 20

8598069 Total Copper (Cu) 2023/04/10 96 (7) 80 - 120 93 80 - 120 <0.002 mg/L      0.24 (8) 20

8598069 Total Iron (Fe) 2023/04/10 98 (7) 80 - 120 95 80 - 120 <0.1 mg/L      2.4 (8) 20

8598069 Total Lead (Pb) 2023/04/10 93 (7) 80 - 120 91 80 - 120 <0.0005 mg/L      3.7 (8) 20

8598069 Total Magnesium (Mg) 2023/04/10 92 (7) 80 - 120 92 80 - 120 <0.05 mg/L      2.1 (8) 20

8598069 Total Nickel (Ni) 2023/04/10 92 (7) 80 - 120 92 80 - 120 <0.001 mg/L      3.8 (8) 20

8598069 Total Potassium (K) 2023/04/10 101 (7) 80 - 120 93 80 - 120 <0.2 mg/L      1.5 (8) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C393396
Report Date: 2023/04/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8598069 Total Sodium (Na) 2023/04/10 92 (7) 80 - 120 93 80 - 120 <0.1 mg/L      1.1 (8) 20

8598069 Total Zinc (Zn) 2023/04/10 100 (7) 80 - 120 99 80 - 120 <0.01 mg/L      0.35 (8) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VLP378-06]

(3) Duplicate Parent ID [VLP378-06]

(4) Matrix Spike Parent ID [VLP377-06]

(5) Duplicate Parent ID [VLP377-06]

(6) Duplicate Parent ID [VLP377-02]

(7) Matrix Spike Parent ID [VLP377-05]

(8) Duplicate Parent ID [VLP377-05]
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Bureau Veritas Job #: C393396
Report Date: 2023/04/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C393399
Received: 2023/04/04, 08:39

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/11
Report #: R7583346

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-APR

Site Location: ON07

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 4 N/A 2023/04/05 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 2 2023/04/06 2023/04/11 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 4 N/A 2023/04/05 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 2 N/A 2023/04/04 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 4 N/A 2023/04/11

Conductivity 4 N/A 2023/04/05 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 4 N/A 2023/04/11

Dissolved Mercury in Water by CVAA 2 2023/04/06 2023/04/10 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 4 N/A 2023/04/10 CAM SOP-00447 EPA 6020B m

Ammonia-N 4 N/A 2023/04/06 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 4 N/A 2023/04/05 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 4 2023/04/04 2023/04/05 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 4 N/A 2023/04/05 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 4 N/A 2023/04/11 Field pH Meter

Sulphate by Automated Turbidimetry 4 N/A 2023/04/05 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 4 2023/04/04 2023/04/05 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 4 N/A 2023/04/11 Field Thermometer

Total Kjeldahl Nitrogen in Water 3 2023/04/04 2023/04/05 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 1 2023/04/04 2023/04/06 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 4 2023/04/04 2023/04/05 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 2 2023/04/04 2023/04/05 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 4 N/A 2023/04/11

Un-ionized Ammonia (3) 4 2023/04/04 2023/04/11 Auto Calc. PWQO

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
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BUREAU VERITAS JOB #: C393399
Received: 2023/04/04, 08:39

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/11
Report #: R7583346

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-APR

Site Location: ON07

Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C393399
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VLP407 VLP408

Sampling Date 2023/04/02 2023/04/02

COC Number TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SS10 (1) RDL QC Batch SS10 (2) RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 0.00061 8590196 <0.00061 0.00061 8590196

Field Measurements

Field Conductivity uS/cm 127 N/A ONSITE 127 N/A ONSITE

Field Dissolved Oxygen mg/L 10.7 N/A ONSITE 10.7 N/A ONSITE

Field Temperature Celsius 10.6 N/A ONSITE 10.6 N/A ONSITE

Field Turbidity NTU 522 N/A ONSITE 522 N/A ONSITE

Field Measured pH pH 7.0 ONSITE 7.0 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8589823 <0.15 0.15 8589823

Total BOD mg/L <2 2 8594326

Total Chemical Oxygen Demand (COD) mg/L 28 4.0 8590821

Conductivity umho/cm 130 1.0 8591333 130 1.0 8591333

Total Dissolved Solids mg/L 300 10 8589549 320 10 8589549

Total Kjeldahl Nitrogen (TKN) mg/L 0.8 0.7 8591094 <0.7 0.7 8591094

pH pH 7.83 8591316 7.86 8591316

Phenols-4AAP mg/L <0.0010 0.0010 8592138 <0.0010 0.0010 8592138

Total Phosphorus mg/L <0.030 0.030 8591016 <0.030 0.030 8591016

Total Suspended Solids mg/L 100 10 8590929

Dissolved Sulphate (SO4) mg/L 8.4 1.0 8591289 9.0 1.0 8591289

Alkalinity (Total as CaCO3) mg/L 57 1.0 8591331 57 1.0 8591331

Dissolved Chloride (Cl-) mg/L 6.3 1.0 8591287 5.7 1.0 8591287

Nitrite (N) mg/L 0.014 0.010 8591283 0.020 0.010 8591283

Nitrate (N) mg/L 0.12 0.10 8591283 0.11 0.10 8591283

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393399
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VLP409 VLP410

Sampling Date 2023/04/02 2023/04/02

COC Number TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SS16 (1) RDL QC Batch SS16 (2) RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 0.00061 8590196 <0.00061 0.00061 8590196

Field Measurements

Field Conductivity uS/cm 407 N/A ONSITE 407 N/A ONSITE

Field Dissolved Oxygen mg/L 9.59 N/A ONSITE 9.59 N/A ONSITE

Field Temperature Celsius 8.7 N/A ONSITE 8.7 N/A ONSITE

Field Turbidity NTU 133 N/A ONSITE 133 N/A ONSITE

Field Measured pH pH 7.3 ONSITE 7.3 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8589823 <0.15 0.15 8589823

Total BOD mg/L <2 2 8594326

Total Chemical Oxygen Demand (COD) mg/L 19 4.0 8590821

Conductivity umho/cm 410 1.0 8591333 420 1.0 8591333

Total Dissolved Solids mg/L 255 10 8589549 265 10 8589549

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8591094 1.0 0.7 8591094

pH pH 7.98 8591316 8.05 8591316

Phenols-4AAP mg/L <0.0010 0.0010 8592138 <0.0010 0.0010 8592138

Total Phosphorus mg/L 0.046 0.030 8591016 0.049 0.030 8591016

Total Suspended Solids mg/L 62 10 8590929

Dissolved Sulphate (SO4) mg/L 21 1.0 8591289 20 1.0 8591289

Alkalinity (Total as CaCO3) mg/L 200 1.0 8591331 200 1.0 8591331

Dissolved Chloride (Cl-) mg/L 2.2 1.0 8591287 2.6 1.0 8591287

Nitrite (N) mg/L <0.010 0.010 8591283 <0.010 0.010 8591283

Nitrate (N) mg/L 0.23 0.10 8591283 0.22 0.10 8591283

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393399
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VLP410

Sampling Date 2023/04/02

COC Number TCEC-SWCM-APR

UNITS SS16 (2) RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 0.10 8594712

Total Arsenic (As) mg/L 0.001 0.001 8598069

Total Barium (Ba) mg/L 0.042 0.005 8598069

Total Cadmium (Cd) mg/L <0.0001 0.0001 8598069

Total Copper (Cu) mg/L 0.004 0.002 8598069

Total Lead (Pb) mg/L 0.0016 0.0005 8598069

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VLP407 VLP408 VLP409

Sampling Date 2023/04/02 2023/04/02 2023/04/02

COC Number TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SS10 (1) RDL QC Batch SS10 (2) RDL QC Batch SS16 (1) RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 0.10 8594712

Total Arsenic (As) mg/L <0.001 0.001 8598069

Total Barium (Ba) mg/L 0.005 0.005 8598069

Total Boron (B) mg/L 0.04 0.02 8598069 0.03 0.02 8598069

Total Cadmium (Cd) mg/L <0.0001 0.0001 8598069

Total Calcium (Ca) mg/L 17 0.2 8598069 60 0.2 8598069

Total Chromium (Cr) mg/L <0.005 0.005 8598069 <0.005 0.005 8598069

Total Copper (Cu) mg/L <0.002 0.002 8598069

Total Iron (Fe) mg/L 0.1 0.1 8598069 3.0 0.1 8598069

Total Lead (Pb) mg/L <0.0005 0.0005 8598069

Total Magnesium (Mg) mg/L 3.6 0.05 8598069 13 0.05 8598069

Total Nickel (Ni) mg/L <0.001 0.001 8598069 0.004 0.001 8598069

Total Potassium (K) mg/L 1.2 0.2 8598069 3.3 0.2 8598069

Total Sodium (Na) mg/L 1.3 0.1 8598069 4.3 0.1 8598069

Total Zinc (Zn) mg/L <0.01 0.01 8598069 <0.01 0.01 8598069

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393399
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C393399
Report Date: 2023/04/11

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8589549 Total Dissolved Solids 2023/04/05 <10 mg/L      13 (1) 20 100 90 - 110

8589823 Total Ammonia-N 2023/04/06 93 75 - 125 95 80 - 120 <0.15 mg/L      1.4 (1) 20

8590821 Total Chemical Oxygen Demand (COD) 2023/04/04 95 (2) 80 - 120 99 80 - 120 <4.0 mg/L      5.1 (3) 20

8590929 Total Suspended Solids 2023/04/05 <10 mg/L      3.6 (1) 20 99 85 - 115

8591016 Total Phosphorus 2023/04/05 99 80 - 120 101 80 - 120 <0.030 mg/L      0.60 (1) 25 97 80 - 120

8591094 Total Kjeldahl Nitrogen (TKN) 2023/04/06 102 80 - 120 101 80 - 120 <0.7 mg/L      NC (1) 20 102 80 - 120

8591283 Nitrate (N) 2023/04/05 91 80 - 120 100 80 - 120 <0.10 mg/L      0.68 (1) 20

8591283 Nitrite (N) 2023/04/05 102 80 - 120 105 80 - 120 <0.010 mg/L      NC (1) 20

8591287 Dissolved Chloride (Cl-) 2023/04/05 89 80 - 120 99 80 - 120 <1.0 mg/L      0.66 (1) 20

8591289 Dissolved Sulphate (SO4) 2023/04/05 NC 75 - 125 98 80 - 120 <1.0 mg/L      0.74 (1) 20

8591316 pH 2023/04/05 102 98 - 103      0.78 (1) N/A

8591331 Alkalinity (Total as CaCO3) 2023/04/05 97 85 - 115 <1.0 mg/L      1.0 (1) 20

8591333 Conductivity 2023/04/05 100 85 - 115 <1.0
umho/c

m
     0.23 (1) 25

8592138 Phenols-4AAP 2023/04/05 102 80 - 120 103 80 - 120 <0.0010 mg/L      0 (1) 20

8594326 Total BOD 2023/04/11 <2 mg/L      NC (1) 30 95 80 - 120

8594712 Dissolved Mercury (Hg) 2023/04/10 99 (4) 75 - 125 94 80 - 120 <0.10 ug/L      NC (5) 20

8598069 Total Arsenic (As) 2023/04/10 99 80 - 120 97 80 - 120 <0.001 mg/L      3.5 (1) 20

8598069 Total Barium (Ba) 2023/04/10 97 80 - 120 93 80 - 120 <0.005 mg/L      1.3 (1) 20

8598069 Total Boron (B) 2023/04/10 99 80 - 120 96 80 - 120 <0.02 mg/L      2.0 (1) 20

8598069 Total Cadmium (Cd) 2023/04/10 101 80 - 120 97 80 - 120 <0.0001 mg/L      NC (1) 20

8598069 Total Calcium (Ca) 2023/04/10 NC 80 - 120 95 80 - 120 <0.2 mg/L      1.0 (1) 20

8598069 Total Chromium (Cr) 2023/04/10 96 80 - 120 93 80 - 120 <0.005 mg/L      4.1 (1) 20

8598069 Total Copper (Cu) 2023/04/10 96 80 - 120 93 80 - 120 <0.002 mg/L      0.24 (1) 20

8598069 Total Iron (Fe) 2023/04/10 98 80 - 120 95 80 - 120 <0.1 mg/L      2.4 (1) 20

8598069 Total Lead (Pb) 2023/04/10 93 80 - 120 91 80 - 120 <0.0005 mg/L      3.7 (1) 20

8598069 Total Magnesium (Mg) 2023/04/10 92 80 - 120 92 80 - 120 <0.05 mg/L      2.1 (1) 20

8598069 Total Nickel (Ni) 2023/04/10 92 80 - 120 92 80 - 120 <0.001 mg/L      3.8 (1) 20

8598069 Total Potassium (K) 2023/04/10 101 80 - 120 93 80 - 120 <0.2 mg/L      1.5 (1) 20

8598069 Total Sodium (Na) 2023/04/10 92 80 - 120 93 80 - 120 <0.1 mg/L      1.1 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C393399
Report Date: 2023/04/11

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8598069 Total Zinc (Zn) 2023/04/10 100 80 - 120 99 80 - 120 <0.01 mg/L      0.35 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VLP408-05]

(3) Duplicate Parent ID [VLP408-05]

(4) Matrix Spike Parent ID [VLP410-07]

(5) Duplicate Parent ID [VLP410-07]
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Bureau Veritas Job #: C393399
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C393443
Received: 2023/04/04, 08:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/11
Report #: R7582891

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-APR

Site Location: ON07

Sample Matrix: Water
# Samples Received: 5

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 5 2023/04/05 2023/04/06 CAM SOP-00301 EPA 8270 m

Alkalinity 5 N/A 2023/04/05 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 5 2023/04/05 2023/04/10 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 5 N/A 2023/04/05 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 5 N/A 2023/04/05 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 5 N/A 2023/04/11

Conductivity 5 N/A 2023/04/05 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 5 N/A 2023/04/11

Dissolved Mercury in Water by CVAA 5 2023/04/06 2023/04/10 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 5 N/A 2023/04/10 CAM SOP-00447 EPA 6020B m

Ammonia-N 5 N/A 2023/04/06 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 5 N/A 2023/04/05 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 5 2023/04/04 2023/04/05 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 5 N/A 2023/04/05 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 5 N/A 2023/04/11 Field pH Meter

Sulphate by Automated Turbidimetry 5 N/A 2023/04/05 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 5 2023/04/04 2023/04/05 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 5 N/A 2023/04/11 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/04/04 2023/04/05 CAM SOP-00938 OMOE E3516 m

Total Kjeldahl Nitrogen in Water 3 2023/04/04 2023/04/06 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 5 2023/04/04 2023/04/05 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 5 2023/04/04 2023/04/05 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 5 N/A 2023/04/11

Un-ionized Ammonia (3) 5 2023/04/04 2023/04/11 Auto Calc. PWQO

Volatile Organic Compounds in Water 5 N/A 2023/04/06 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
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BUREAU VERITAS JOB #: C393443
Received: 2023/04/04, 08:48

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/11
Report #: R7582891

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-APR

Site Location: ON07

using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C393443
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VLP589 VLP590 VLP591

Sampling Date 2023/04/02 2023/04/02 2023/04/02

COC Number TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SP1 SP2 SP3 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 <0.00061 <0.00061 0.00061 8590196

Field Measurements

Field Conductivity uS/cm 374 487 508 N/A ONSITE

Field Dissolved Oxygen mg/L 10.5 10.76 11.1 N/A ONSITE

Field Temperature Celsius 6.5 6.7 6.9 N/A ONSITE

Field Turbidity NTU 248 144 18.1 N/A ONSITE

Field Measured pH pH 7.2 7.1 7.1 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.22 <0.15 0.15 8589823

Total BOD mg/L <2 3 <2 2 8591815

Total Chemical Oxygen Demand (COD) mg/L 13 21 15 4.0 8590993

Conductivity umho/cm 420 520 570 1.0 8591333

Total Dissolved Solids mg/L 295 320 335 10 8590965

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 1.0 0.7 8591094

pH pH 7.98 7.90 7.93 8591316

Phenols-4AAP mg/L <0.0010 <0.0010 <0.0010 0.0010 8592745

Total Phosphorus mg/L 0.058 0.044 <0.030 0.030 8591016

Total Suspended Solids mg/L 74 63 36 10 8590929

Dissolved Sulphate (SO4) mg/L 77 120 150 1.0 8591289

Alkalinity (Total as CaCO3) mg/L 110 89 73 1.0 8591331

Dissolved Chloride (Cl-) mg/L 17 26 30 1.0 8591287

Nitrite (N) mg/L 0.013 0.018 <0.010 0.010 8591283

Nitrate (N) mg/L 0.54 1.05 0.17 0.10 8591283

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393443
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VLP592 VLP593

Sampling Date 2023/04/02 2023/04/02

COC Number TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SP4 SPDUP RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00055 <0.00055 0.00055 8590196

Field Measurements

Field Conductivity uS/cm 371 371 N/A ONSITE

Field Dissolved Oxygen mg/L 10.91 10.91 N/A ONSITE

Field Temperature Celsius 7.3 7.3 N/A ONSITE

Field Turbidity NTU 156 156 N/A ONSITE

Field Measured pH pH 7.3 7.3 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 <0.15 0.15 8589823

Total BOD mg/L <2 <2 2 8591815

Total Chemical Oxygen Demand (COD) mg/L <4.0 4.3 4.0 8590993

Conductivity umho/cm 390 390 1.0 8591333

Total Dissolved Solids mg/L 260 270 10 8590965

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 0.7 8591094

pH pH 7.96 7.95 8591316

Phenols-4AAP mg/L <0.0010 <0.0010 0.0010 8592745

Total Phosphorus mg/L 0.052 0.052 0.030 8591016

Total Suspended Solids mg/L 71 72 10 8590929

Dissolved Sulphate (SO4) mg/L 87 85 1.0 8591289

Alkalinity (Total as CaCO3) mg/L 84 84 1.0 8591331

Dissolved Chloride (Cl-) mg/L 12 12 1.0 8591287

Nitrite (N) mg/L 0.016 0.014 0.010 8591283

Nitrate (N) mg/L 0.88 0.89 0.10 8591283

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393443
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VLP589 VLP590 VLP591 VLP592 VLP593

Sampling Date 2023/04/02 2023/04/02 2023/04/02 2023/04/02 2023/04/02

COC Number TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SP1 SP2 SP3 SP4 SPDUP RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 0.10 8594712

Total Arsenic (As) mg/L 0.002 0.001 <0.001 0.001 0.001 0.001 8598069

Total Barium (Ba) mg/L 0.047 0.036 0.025 0.034 0.033 0.005 8598069

Total Boron (B) mg/L 0.25 0.21 0.06 0.04 0.04 0.02 8598069

Total Cadmium (Cd) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 8598069

Total Calcium (Ca) mg/L 48 54 52 47 48 0.2 8598069

Total Chromium (Cr) mg/L 0.008 0.005 <0.005 0.006 0.006 0.005 8598069

Total Copper (Cu) mg/L 0.005 0.005 0.002 0.004 0.004 0.002 8598069

Total Iron (Fe) mg/L 5.8 3.2 1.5 3.8 4.0 0.1 8598069

Total Lead (Pb) mg/L 0.0021 0.0014 0.0010 0.0013 0.0013 0.0005 8598069

Total Magnesium (Mg) mg/L 15 17 20 15 16 0.05 8598069

Total Nickel (Ni) mg/L 0.009 0.006 0.003 0.005 0.006 0.001 8598069

Total Potassium (K) mg/L 4.7 4.3 3.1 3.8 3.9 0.2 8598069

Total Sodium (Na) mg/L 13 21 22 8.0 8.3 0.1 8598069

Total Zinc (Zn) mg/L 0.01 0.01 <0.01 <0.01 <0.01 0.01 8598069

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393443
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID VLP589 VLP590 VLP591 VLP592

Sampling Date 2023/04/02 2023/04/02 2023/04/02 2023/04/02

COC Number TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SP1 SP2 RDL SP3 RDL SP4 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 <0.80 0.80 <0.20 0.20 <0.80 0.80 8593495

1,2-Dichlorobenzene ug/L <2.0 <2.0 2.0 <0.50 0.50 <2.0 2.0 8593495

1,3-Dichlorobenzene ug/L <2.0 <2.0 2.0 <0.50 0.50 <2.0 2.0 8593495

1,4-Dichlorobenzene ug/L <2.0 <2.0 2.0 <0.50 0.50 <2.0 2.0 8593495

Hexachlorobenzene ug/L <2.0 <2.0 2.0 <0.50 0.50 <2.0 2.0 8593495

1,2,4-Trichlorobenzene ug/L <2.0 <2.0 2.0 <0.50 0.50 <2.0 2.0 8593495

2,4-Dichlorophenol ug/L <1.2 <1.2 1.2 <0.30 0.30 <1.2 1.2 8593495

Pentachlorophenol ug/L <4.0 <4.0 4.0 <1.0 1.0 <4.0 4.0 8593495

Phenol ug/L <2.0 <2.0 2.0 <0.50 0.50 <2.0 2.0 8593495

2,4,6-Trichlorophenol ug/L <2.0 <2.0 2.0 <0.50 0.50 <2.0 2.0 8593495

Di-N-butyl phthalate ug/L <8.0 <8.0 8.0 <2.0 2.0 <8.0 8.0 8593495

Diethyl phthalate ug/L <4.0 <4.0 4.0 <1.0 1.0 <4.0 4.0 8593495

Dimethyl phthalate ug/L <4.0 <4.0 4.0 <1.0 1.0 <4.0 4.0 8593495

Surrogate Recovery (%)

2,4,6-Tribromophenol % 69 76 90 59 8593495

2-Fluorobiphenyl % 76 78 80 80 8593495

2-Fluorophenol % 41 31 40 21 8593495

D14-Terphenyl % 99 102 94 99 8593495

D5-Nitrobenzene % 79 80 82 85 8593495

D5-Phenol % 34 27 31 24 8593495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393443
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID VLP593

Sampling Date 2023/04/02

COC Number TCEC-SWCM-APR

UNITS SPDUP RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 0.80 8593495

1,2-Dichlorobenzene ug/L <2.0 2.0 8593495

1,3-Dichlorobenzene ug/L <2.0 2.0 8593495

1,4-Dichlorobenzene ug/L <2.0 2.0 8593495

Hexachlorobenzene ug/L <2.0 2.0 8593495

1,2,4-Trichlorobenzene ug/L <2.0 2.0 8593495

2,4-Dichlorophenol ug/L <1.2 1.2 8593495

Pentachlorophenol ug/L <4.0 4.0 8593495

Phenol ug/L <2.0 2.0 8593495

2,4,6-Trichlorophenol ug/L <2.0 2.0 8593495

Di-N-butyl phthalate ug/L <8.0 8.0 8593495

Diethyl phthalate ug/L <4.0 4.0 8593495

Dimethyl phthalate ug/L <4.0 4.0 8593495

Surrogate Recovery (%)

2,4,6-Tribromophenol % 66 8593495

2-Fluorobiphenyl % 78 8593495

2-Fluorophenol % 27 8593495

D14-Terphenyl % 102 8593495

D5-Nitrobenzene % 87 8593495

D5-Phenol % 23 8593495

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 7 of 18

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C393443
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VLP593

Sampling Date 2023/04/02

COC Number TCEC-SWCM-APR

UNITS SPDUP RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8592750

1,4-Dichlorobenzene ug/L <0.40 0.40 8592750

Ethylbenzene ug/L <0.20 0.20 8592750

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8592750

Toluene ug/L <0.20 0.20 8592750

Vinyl Chloride ug/L <0.20 0.20 8592750

p+m-Xylene ug/L <0.20 0.20 8592750

o-Xylene ug/L <0.20 0.20 8592750

Total Xylenes ug/L <0.20 0.20 8592750

Surrogate Recovery (%)

4-Bromofluorobenzene % 96 8592750

D4-1,2-Dichloroethane % 118 8592750

D8-Toluene % 92 8592750

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Bureau Veritas ID VLP589 VLP590 VLP591 VLP592

Sampling Date 2023/04/02 2023/04/02 2023/04/02 2023/04/02

COC Number TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SP1 SP2 SP3 SP4 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8592750

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8592750

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8592750

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8592750

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8592750

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8592750

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8592750

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8592750

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8592750

Surrogate Recovery (%)

4-Bromofluorobenzene % 97 97 97 95 8592750

D4-1,2-Dichloroethane % 115 115 115 116 8592750

D8-Toluene % 93 93 93 93 8592750

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C393443
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Sample  VLP589 [SP1]  : ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted accordingly.

Sample  VLP590 [SP2]  : ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted accordingly.
 TKN < Ammonia: Both values fall within the method uncertainty for duplicates and are likely equivalent.

Sample  VLP592 [SP4]  : ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted accordingly.

Sample  VLP593 [SPDUP]  : ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted
accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C393443
Report Date: 2023/04/11

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8592750 4-Bromofluorobenzene 2023/04/06 99 (3) 70 - 130 99 70 - 130 98 %

8592750 D4-1,2-Dichloroethane 2023/04/06 112 (3) 70 - 130 106 70 - 130 110 %

8592750 D8-Toluene 2023/04/06 104 (3) 70 - 130 104 70 - 130 94 %

8593495 2,4,6-Tribromophenol 2023/04/06 110 10 - 130 100 10 - 130 73 %

8593495 2-Fluorobiphenyl 2023/04/06 82 30 - 130 75 30 - 130 78 %

8593495 2-Fluorophenol 2023/04/06 53 10 - 130 54 10 - 130 48 %

8593495 D14-Terphenyl 2023/04/06 107 30 - 130 95 30 - 130 96 %

8593495 D5-Nitrobenzene 2023/04/06 93 30 - 130 89 30 - 130 88 %

8593495 D5-Phenol 2023/04/06 35 10 - 130 35 10 - 130 35 %

8589823 Total Ammonia-N 2023/04/06 93 75 - 125 95 80 - 120 <0.15 mg/L      1.4 (1) 20

8590929 Total Suspended Solids 2023/04/05 <10 mg/L      3.6 (1) 20 99 85 - 115

8590965 Total Dissolved Solids 2023/04/05 <10 mg/L      5.6 (2) 20 97 90 - 110

8590993 Total Chemical Oxygen Demand (COD) 2023/04/05 88 80 - 120 96 80 - 120 <4.0 mg/L      16 (1) 20

8591016 Total Phosphorus 2023/04/05 99 80 - 120 101 80 - 120 <0.030 mg/L      0.60 (1) 25 97 80 - 120

8591094 Total Kjeldahl Nitrogen (TKN) 2023/04/06 102 80 - 120 101 80 - 120 <0.7 mg/L      NC (1) 20 102 80 - 120

8591283 Nitrate (N) 2023/04/05 91 80 - 120 100 80 - 120 <0.10 mg/L      0.68 (1) 20

8591283 Nitrite (N) 2023/04/05 102 80 - 120 105 80 - 120 <0.010 mg/L      NC (1) 20

8591287 Dissolved Chloride (Cl-) 2023/04/05 89 80 - 120 99 80 - 120 <1.0 mg/L      0.66 (1) 20

8591289 Dissolved Sulphate (SO4) 2023/04/05 NC 75 - 125 98 80 - 120 <1.0 mg/L      0.74 (1) 20

8591316 pH 2023/04/05 102 98 - 103      0.78 (1) N/A

8591331 Alkalinity (Total as CaCO3) 2023/04/05 97 85 - 115 <1.0 mg/L      1.0 (1) 20

8591333 Conductivity 2023/04/05 100 85 - 115 <1.0
umho/c

m
     0.23 (1) 25

8591815 Total BOD 2023/04/10 <2 mg/L      2.2 (1) 30 93 80 - 120

8592745 Phenols-4AAP 2023/04/05 101 80 - 120 102 80 - 120 <0.0010 mg/L      NC (1) 20

8592750 1,4-Dichlorobenzene 2023/04/06 113 (3) 70 - 130 111 70 - 130 <0.40 ug/L      NC (4) 30

8592750 Benzene 2023/04/06 95 (3) 70 - 130 90 70 - 130 <0.20 ug/L      NC (4) 30

8592750 Ethylbenzene 2023/04/06 84 (3) 70 - 130 81 70 - 130 <0.20 ug/L      NC (4) 30

8592750 Methylene Chloride(Dichloromethane) 2023/04/06 114 (3) 70 - 130 106 70 - 130 <2.0 ug/L      NC (4) 30

8592750 o-Xylene 2023/04/06 82 (3) 70 - 130 83 70 - 130 <0.20 ug/L      NC (4) 30
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C393443
Report Date: 2023/04/11

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8592750 p+m-Xylene 2023/04/06 86 (3) 70 - 130 84 70 - 130 <0.20 ug/L      NC (4) 30

8592750 Toluene 2023/04/06 97 (3) 70 - 130 93 70 - 130 <0.20 ug/L      NC (4) 30

8592750 Total Xylenes 2023/04/06 <0.20 ug/L      NC (4) 30

8592750 Vinyl Chloride 2023/04/06 109 (3) 70 - 130 101 70 - 130 <0.20 ug/L      NC (4) 30

8593495 1,2,4-Trichlorobenzene 2023/04/06 54 30 - 130 48 30 - 130 <0.50 ug/L      NC (5) 40

8593495 1,2-Dichlorobenzene 2023/04/06 61 30 - 130 57 30 - 130 <0.50 ug/L      NC (5) 40

8593495 1,3-Dichlorobenzene 2023/04/06 58 30 - 130 54 30 - 130 <0.50 ug/L      NC (5) 40

8593495 1,4-Dichlorobenzene 2023/04/06 61 30 - 130 56 30 - 130 <0.50 ug/L      NC (5) 40

8593495 2,4,6-Trichlorophenol 2023/04/06 95 10 - 130 94 10 - 130 <0.50 ug/L      NC (5) 40

8593495 2,4-Dichlorophenol 2023/04/06 105 10 - 130 107 10 - 130 <0.30 ug/L      NC (5) 40

8593495 Benzo(a)pyrene 2023/04/06 100 30 - 130 97 30 - 130 <0.20 ug/L      NC (5) 40

8593495 Diethyl phthalate 2023/04/06 97 30 - 130 104 30 - 130 <1.0 ug/L      NC (5) 40

8593495 Dimethyl phthalate 2023/04/06 97 30 - 130 100 30 - 130 <1.0 ug/L      NC (5) 40

8593495 Di-N-butyl phthalate 2023/04/06 107 30 - 130 108 30 - 130 <2.0 ug/L      NC (5) 40

8593495 Hexachlorobenzene 2023/04/06 95 30 - 130 91 30 - 130 <0.50 ug/L      NC (5) 40

8593495 Pentachlorophenol 2023/04/06 83 10 - 130 78 10 - 130 <1.0 ug/L      NC (5) 40

8593495 Phenol 2023/04/06 37 10 - 130 38 10 - 130 <0.50 ug/L      NC (5) 40

8594712 Dissolved Mercury (Hg) 2023/04/10 99 75 - 125 94 80 - 120 <0.10 ug/L      NC (1) 20

8598069 Total Arsenic (As) 2023/04/10 99 80 - 120 97 80 - 120 <0.001 mg/L      3.5 (1) 20

8598069 Total Barium (Ba) 2023/04/10 97 80 - 120 93 80 - 120 <0.005 mg/L      1.3 (1) 20

8598069 Total Boron (B) 2023/04/10 99 80 - 120 96 80 - 120 <0.02 mg/L      2.0 (1) 20

8598069 Total Cadmium (Cd) 2023/04/10 101 80 - 120 97 80 - 120 <0.0001 mg/L      NC (1) 20

8598069 Total Calcium (Ca) 2023/04/10 NC 80 - 120 95 80 - 120 <0.2 mg/L      1.0 (1) 20

8598069 Total Chromium (Cr) 2023/04/10 96 80 - 120 93 80 - 120 <0.005 mg/L      4.1 (1) 20

8598069 Total Copper (Cu) 2023/04/10 96 80 - 120 93 80 - 120 <0.002 mg/L      0.24 (1) 20

8598069 Total Iron (Fe) 2023/04/10 98 80 - 120 95 80 - 120 <0.1 mg/L      2.4 (1) 20

8598069 Total Lead (Pb) 2023/04/10 93 80 - 120 91 80 - 120 <0.0005 mg/L      3.7 (1) 20

8598069 Total Magnesium (Mg) 2023/04/10 92 80 - 120 92 80 - 120 <0.05 mg/L      2.1 (1) 20

8598069 Total Nickel (Ni) 2023/04/10 92 80 - 120 92 80 - 120 <0.001 mg/L      3.8 (1) 20

8598069 Total Potassium (K) 2023/04/10 101 80 - 120 93 80 - 120 <0.2 mg/L      1.5 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C393443
Report Date: 2023/04/11

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8598069 Total Sodium (Na) 2023/04/10 92 80 - 120 93 80 - 120 <0.1 mg/L      1.1 (1) 20

8598069 Total Zinc (Zn) 2023/04/10 100 80 - 120 99 80 - 120 <0.01 mg/L      0.35 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [VLP592-03]

(3) Matrix Spike Parent ID [VLP589-10]

(4) Duplicate Parent ID [VLP589-10]

(5) Duplicate Parent ID [VLP591-01]
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Bureau Veritas Job #: C393443
Report Date: 2023/04/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C396348
Received: 2023/04/06, 09:13

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/14
Report #: R7586954

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-APR

Site Location: ON07

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/04/10 CAM SOP-00448 SM 23 2320 B m

Alkalinity 3 N/A 2023/04/11 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 4 N/A 2023/04/10 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 4 N/A 2023/04/13

Field Measured Dissolved Oxygen in Water 4 N/A 2023/04/13

Total Metals by ICPMS 4 N/A 2023/04/12 CAM SOP-00447 EPA 6020B m

Total Ammonia-N 4 N/A 2023/04/12 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 4 N/A 2023/04/10 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Phenols (4AAP) 4 N/A 2023/04/10 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 4 N/A 2023/04/13 Field pH Meter

Sulphate by Automated Turbidimetry 4 N/A 2023/04/10 CAM SOP-00464 SM 23 4500-SO42- E m

Field Temperature (2) 4 N/A 2023/04/13 Field Thermometer

Total Organic Carbon (TOC) (3) 4 N/A 2023/04/11 CAM SOP-00446 SM 23 5310B m

Turbidity - On-site 4 N/A 2023/04/13

Un-ionized Ammonia (4) 4 2023/04/06 2023/04/13 Auto Calc. PWQO

Volatile Organic Compounds in Water 2 N/A 2023/04/11 CAM SOP-00226 EPA 8260C m

Volatile Organic Compounds in Water 2 N/A 2023/04/12 CAM SOP-00226 EPA 8260C m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
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BUREAU VERITAS JOB #: C396348
Received: 2023/04/06, 09:13

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/14
Report #: R7586954

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-APR

Site Location: ON07

customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable  TOC.
(4) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C396348
Report Date: 2023/04/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VME661 VME662 VME663 VME664

Sampling Date 2023/04/04 2023/04/04 2023/04/04 2023/04/04

COC Number TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SS14A RDL SS14B RDL SS15A PSSWDUP RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 0.00061 0.0063 0.0007 <0.00061 <0.00061 0.00061 8594696

Field Measurements

Field Conductivity uS/cm 354 N/A 414 N/A 313 313 N/A ONSITE

Field Dissolved Oxygen mg/L 9.97 N/A 10.1 N/A 9.06 9.06 N/A ONSITE

Field Temperature Celsius 9.6 N/A 9.8 N/A 9.5 9.5 N/A ONSITE

Field Turbidity NTU >1000 N/A 446 N/A >1000 >1000 N/A ONSITE

Field Measured pH pH 7.6 7.8 7.2 7.2 ONSITE

Inorganics

Total Ammonia-N mg/L <0.050 0.050 0.45 0.050 0.054 0.052 0.050 8599612

Total Organic Carbon (TOC) mg/L 9.7 0.40 10 0.40 17 17 0.40 8599017

Phenols-4AAP mg/L <0.0010 0.0010 <0.0010 0.0010 <0.0010 <0.0010 0.0010 8599394

Dissolved Sulphate (SO4) mg/L 65 1.0 45 1.0 33 33 1.0 8595389

Alkalinity (Total as CaCO3) mg/L 140 1.0 160 1.0 110 110 1.0 8595277

Dissolved Chloride (Cl-) mg/L 3.4 1.0 25 1.0 7.4 7.6 1.0 8595377

Nitrate (N) mg/L 0.82 0.10 0.20 0.10 0.42 0.39 0.10 8595627

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C396348
Report Date: 2023/04/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VME661 VME662 VME663 VME664

Sampling Date 2023/04/04 2023/04/04 2023/04/04 2023/04/04

COC Number TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SS14A SS14B SS15A PSSWDUP RDL QC Batch

Metals

Total Boron (B) mg/L 0.06 0.49 0.24 0.24 0.02 8602421

Total Calcium (Ca) mg/L 87 69 59 59 0.2 8602421

Total Chromium (Cr) mg/L 0.026 0.011 0.050 0.050 0.005 8602421

Total Iron (Fe) mg/L 26 11 50 50 0.1 8602421

Total Magnesium (Mg) mg/L 25 19 22 22 0.05 8602421

Total Nickel (Ni) mg/L 0.036 0.018 0.066 0.067 0.001 8602421

Total Potassium (K) mg/L 6.3 6.9 7.4 7.5 0.2 8602421

Total Sodium (Na) mg/L 4.7 27 11 11 0.1 8602421

Total Zinc (Zn) mg/L 0.06 0.03 0.12 0.12 0.01 8602421

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C396348
Report Date: 2023/04/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VME661 VME662 VME663 VME664

Sampling Date 2023/04/04 2023/04/04 2023/04/04 2023/04/04

COC Number TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR TCEC-SWCM-APR

UNITS SS14A SS14B QC Batch SS15A PSSWDUP RDL QC Batch

Volatile Organics

Benzene ug/L <0.10 <0.10 8597970 <0.10 <0.10 0.10 8597969

Ethylbenzene ug/L <0.10 <0.10 8597970 <0.10 <0.10 0.10 8597969

Toluene ug/L <0.20 <0.20 8597970 <0.20 <0.20 0.20 8597969

p+m-Xylene ug/L <0.10 <0.10 8597970 <0.10 <0.10 0.10 8597969

o-Xylene ug/L <0.10 <0.10 8597970 <0.10 <0.10 0.10 8597969

Total Xylenes ug/L <0.10 <0.10 8597970 <0.10 <0.10 0.10 8597969

Surrogate Recovery (%)

4-Bromofluorobenzene % 100 98 8597970 91 92 8597969

D4-1,2-Dichloroethane % 101 100 8597970 95 92 8597969

D8-Toluene % 100 100 8597970 103 104 8597969

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C396348
Report Date: 2023/04/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BEG

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C396348
Report Date: 2023/04/14

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8597969 4-Bromofluorobenzene 2023/04/11 98 70 - 130 102 70 - 130 91 %

8597969 D4-1,2-Dichloroethane 2023/04/11 94 70 - 130 98 70 - 130 91 %

8597969 D8-Toluene 2023/04/11 103 70 - 130 102 70 - 130 102 %

8597970 4-Bromofluorobenzene 2023/04/11 99 70 - 130 100 70 - 130 97 %

8597970 D4-1,2-Dichloroethane 2023/04/11 92 70 - 130 97 70 - 130 97 %

8597970 D8-Toluene 2023/04/11 101 70 - 130 99 70 - 130 100 %

8595277 Alkalinity (Total as CaCO3) 2023/04/10 97 85 - 115 <1.0 mg/L      1.9 (1) 20

8595377 Dissolved Chloride (Cl-) 2023/04/10 88 80 - 120 92 80 - 120 <1.0 mg/L      4.2 (2) 20

8595389 Dissolved Sulphate (SO4) 2023/04/10 NC 75 - 125 91 80 - 120 <1.0 mg/L      4.5 (2) 20

8595627 Nitrate (N) 2023/04/10 91 (3) 80 - 120 95 80 - 120 <0.10 mg/L      0.64 (4) 20

8597969 Benzene 2023/04/11 NC 70 - 130 88 70 - 130 <0.10 ug/L      0.54 (2) 30

8597969 Ethylbenzene 2023/04/11 94 70 - 130 92 70 - 130 <0.10 ug/L      0.41 (2) 30

8597969 o-Xylene 2023/04/11 NC 70 - 130 92 70 - 130 <0.10 ug/L      1.5 (2) 30

8597969 p+m-Xylene 2023/04/11 NC 70 - 130 97 70 - 130 <0.10 ug/L      0.40 (2) 30

8597969 Toluene 2023/04/11 NC 70 - 130 91 70 - 130 <0.20 ug/L      0.51 (2) 30

8597969 Total Xylenes 2023/04/11 <0.10 ug/L      0.79 (2) 30

8597970 Benzene 2023/04/12 93 70 - 130 98 70 - 130 <0.10 ug/L      NC (5) 30

8597970 Ethylbenzene 2023/04/12 95 70 - 130 99 70 - 130 <0.10 ug/L      NC (5) 30

8597970 o-Xylene 2023/04/12 94 70 - 130 98 70 - 130 <0.10 ug/L      NC (5) 30

8597970 p+m-Xylene 2023/04/12 100 70 - 130 102 70 - 130 <0.10 ug/L      NC (5) 30

8597970 Toluene 2023/04/12 97 70 - 130 98 70 - 130 <0.20 ug/L      NC (5) 30

8597970 Total Xylenes 2023/04/12 <0.10 ug/L      NC (5) 30

8599017 Total Organic Carbon (TOC) 2023/04/11 93 80 - 120 99 80 - 120 <0.40 mg/L      1.1 (2) 20

8599394 Phenols-4AAP 2023/04/10 98 80 - 120 99 80 - 120 <0.0010 mg/L      NC (2) 20

8599612 Total Ammonia-N 2023/04/12 96 75 - 125 98 80 - 120 <0.050 mg/L      10 (2) 20

8602421 Total Boron (B) 2023/04/12 97 (6) 80 - 120 97 80 - 120 <0.02 mg/L      5.1 (7) 20

8602421 Total Calcium (Ca) 2023/04/12 NC (6) 80 - 120 97 80 - 120 <0.2 mg/L      6.8 (7) 20

8602421 Total Chromium (Cr) 2023/04/12 96 (6) 80 - 120 95 80 - 120 <0.005 mg/L      7.4 (7) 20

8602421 Total Iron (Fe) 2023/04/12 97 (6) 80 - 120 98 80 - 120 <0.1 mg/L      6.7 (7) 20

8602421 Total Magnesium (Mg) 2023/04/12 92 (6) 80 - 120 95 80 - 120 <0.05 mg/L      5.0 (7) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BEG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C396348
Report Date: 2023/04/14

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8602421 Total Nickel (Ni) 2023/04/12 95 (6) 80 - 120 96 80 - 120 <0.001 mg/L      8.8 (7) 20

8602421 Total Potassium (K) 2023/04/12 100 (6) 80 - 120 94 80 - 120 <0.2 mg/L      4.1 (7) 20

8602421 Total Sodium (Na) 2023/04/12 NC (6) 80 - 120 96 80 - 120 <0.1 mg/L      4.4 (7) 20

8602421 Total Zinc (Zn) 2023/04/12 103 (6) 80 - 120 104 80 - 120 <0.01 mg/L      3.5 (7) 20

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID [VME662-01]

(2) Duplicate Parent ID

(3) Matrix Spike Parent ID [VME663-01]

(4) Duplicate Parent ID [VME663-01]

(5) Duplicate Parent ID [VME661-05]

(6) Matrix Spike Parent ID [VME662-02]

(7) Duplicate Parent ID [VME662-02]
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Bureau Veritas Job #: C396348
Report Date: 2023/04/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BEG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3A9051
Received: 2023/04/19, 09:26

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/26
Report #: R7603371

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-APR

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 1 2023/04/24 2023/04/25 CAM SOP-00301 EPA 8270 m

Alkalinity 1 N/A 2023/04/21 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 1 2023/04/20 2023/04/25 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 1 N/A 2023/04/21 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 1 N/A 2023/04/21 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 1 N/A 2023/04/26

Conductivity 1 N/A 2023/04/21 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 1 N/A 2023/04/26

Dissolved Mercury in Water by CVAA 1 2023/04/21 2023/04/21 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 1 N/A 2023/04/21 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/04/24 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/04/21 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/04/20 2023/04/21 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2023/04/21 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/04/26 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/04/21 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/04/22 2023/04/24 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 1 N/A 2023/04/26 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/04/21 2023/04/25 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 1 2023/04/21 2023/04/21 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 1 2023/04/21 2023/04/24 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 1 N/A 2023/04/26

Un-ionized Ammonia (3) 1 2023/04/19 2023/04/26 Auto Calc. PWQO

Volatile Organic Compounds in Water 1 N/A 2023/04/21 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
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BUREAU VERITAS JOB #: C3A9051
Received: 2023/04/19, 09:26

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/04/26
Report #: R7603371

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-APR

Site Location: ON07

writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3A9051
Report Date: 2023/04/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID VOV868

Sampling Date 2023/04/17

COC Number TCEC-SWCM-APR

UNITS SP2 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0017 0.0017 8616638

Field Measurements

Field Conductivity uS/cm 492 N/A ONSITE

Field Dissolved Oxygen mg/L 10.5 N/A ONSITE

Field Temperature Celsius 10.2 N/A ONSITE

Field Turbidity NTU 75.0 N/A ONSITE

Field Measured pH pH 7.7 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8621336

Total BOD mg/L <2 2 8618226

Total Chemical Oxygen Demand (COD) mg/L 15 4.0 8621314

Conductivity umho/cm 490 1.0 8618844

Total Dissolved Solids mg/L 250 10 8622308

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8621182

pH pH 8.18 8618837

Phenols-4AAP mg/L <0.0010 0.0010 8621301

Total Phosphorus mg/L 0.032 0.030 8621187

Total Suspended Solids mg/L 33 10 8621219

Dissolved Sulphate (SO4) mg/L 110 1.0 8618856

Alkalinity (Total as CaCO3) mg/L 96 1.0 8618847

Dissolved Chloride (Cl-) mg/L 23 1.0 8618853

Nitrite (N) mg/L 0.013 0.010 8618727

Nitrate (N) mg/L 0.42 0.10 8618727

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3A9051
Report Date: 2023/04/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID VOV868

Sampling Date 2023/04/17

COC Number TCEC-SWCM-APR

UNITS SP2 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 0.10 8621209

Total Arsenic (As) mg/L 0.001 0.001 8620766

Total Barium (Ba) mg/L 0.033 0.005 8620766

Total Boron (B) mg/L 0.21 0.02 8620766

Total Cadmium (Cd) mg/L <0.0001 0.0001 8620766

Total Calcium (Ca) mg/L 53 0.2 8620766

Total Chromium (Cr) mg/L <0.005 0.005 8620766

Total Copper (Cu) mg/L 0.004 0.002 8620766

Total Iron (Fe) mg/L 1.7 0.1 8620766

Total Lead (Pb) mg/L 0.0007 0.0005 8620766

Total Magnesium (Mg) mg/L 18 0.05 8620766

Total Nickel (Ni) mg/L 0.004 0.001 8620766

Total Potassium (K) mg/L 4.2 0.2 8620766

Total Sodium (Na) mg/L 22 0.1 8620766

Total Zinc (Zn) mg/L <0.01 0.01 8620766

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3A9051
Report Date: 2023/04/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID VOV868

Sampling Date 2023/04/17

COC Number TCEC-SWCM-APR

UNITS SP2 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 0.80 8625730

1,2-Dichlorobenzene ug/L <2.0 2.0 8625730

1,3-Dichlorobenzene ug/L <2.0 2.0 8625730

1,4-Dichlorobenzene ug/L <2.0 2.0 8625730

Hexachlorobenzene ug/L <2.0 2.0 8625730

1,2,4-Trichlorobenzene ug/L <2.0 2.0 8625730

2,4-Dichlorophenol ug/L <1.2 1.2 8625730

Pentachlorophenol ug/L <4.0 4.0 8625730

Phenol ug/L <2.0 2.0 8625730

2,4,6-Trichlorophenol ug/L <2.0 2.0 8625730

Di-N-butyl phthalate ug/L <8.0 8.0 8625730

Diethyl phthalate ug/L <4.0 4.0 8625730

Dimethyl phthalate ug/L <4.0 4.0 8625730

Surrogate Recovery (%)

2,4,6-Tribromophenol % 40 8625730

2-Fluorobiphenyl % 64 8625730

2-Fluorophenol % 20 8625730

D14-Terphenyl % 82 8625730

D5-Nitrobenzene % 77 8625730

D5-Phenol % 21 8625730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3A9051
Report Date: 2023/04/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID VOV868

Sampling Date 2023/04/17

COC Number TCEC-SWCM-APR

UNITS SP2 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8618954

1,4-Dichlorobenzene ug/L <0.40 0.40 8618954

Ethylbenzene ug/L <0.20 0.20 8618954

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8618954

Toluene ug/L <0.20 0.20 8618954

Vinyl Chloride ug/L <0.20 0.20 8618954

p+m-Xylene ug/L <0.20 0.20 8618954

o-Xylene ug/L <0.20 0.20 8618954

Total Xylenes ug/L <0.20 0.20 8618954

Surrogate Recovery (%)

4-Bromofluorobenzene % 107 8618954

D4-1,2-Dichloroethane % 108 8618954

D8-Toluene % 91 8618954

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3A9051
Report Date: 2023/04/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Sample  VOV868 [SP2]  : ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3A9051
Report Date: 2023/04/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8618954 4-Bromofluorobenzene 2023/04/21 106 (4) 70 - 130 102 70 - 130 103 %

8618954 D4-1,2-Dichloroethane 2023/04/21 105 (4) 70 - 130 100 70 - 130 102 %

8618954 D8-Toluene 2023/04/21 94 (4) 70 - 130 102 70 - 130 98 %

8625730 2,4,6-Tribromophenol 2023/04/25 78 10 - 130 86 10 - 130 49 %

8625730 2-Fluorobiphenyl 2023/04/25 39 30 - 130 57 30 - 130 65 %

8625730 2-Fluorophenol 2023/04/25 15 10 - 130 47 10 - 130 38 %

8625730 D14-Terphenyl 2023/04/25 84 30 - 130 90 30 - 130 82 %

8625730 D5-Nitrobenzene 2023/04/25 50 30 - 130 81 30 - 130 79 %

8625730 D5-Phenol 2023/04/25 7.6 (10) 10 - 130 30 10 - 130 31 %

8618226 Total BOD 2023/04/25 <2 mg/L      3.2 (1) 30 92 80 - 120

8618727 Nitrate (N) 2023/04/21 97 80 - 120 100 80 - 120 <0.10 mg/L      NC (1) 20

8618727 Nitrite (N) 2023/04/21 99 80 - 120 102 80 - 120 <0.010 mg/L      NC (1) 20

8618837 pH 2023/04/21 102 98 - 103      0.31 (1) N/A

8618844 Conductivity 2023/04/21 100 85 - 115 <1.0
umho/c

m
     0.22 (1) 25

8618847 Alkalinity (Total as CaCO3) 2023/04/21 95 85 - 115 <1.0 mg/L      0.83 (1) 20

8618853 Dissolved Chloride (Cl-) 2023/04/21 NC (2) 80 - 120 96 80 - 120 <1.0 mg/L      1.1 (3) 20

8618856 Dissolved Sulphate (SO4) 2023/04/21 NC (2) 75 - 125 97 80 - 120 <1.0 mg/L      3.6 (3) 20

8618954 1,4-Dichlorobenzene 2023/04/21 97 (4) 70 - 130 107 70 - 130 <0.40 ug/L      NC (5) 30

8618954 Benzene 2023/04/21 97 (4) 70 - 130 87 70 - 130 <0.20 ug/L      NC (5) 30

8618954 Ethylbenzene 2023/04/21 86 (4) 70 - 130 87 70 - 130 <0.20 ug/L      NC (5) 30

8618954 Methylene Chloride(Dichloromethane) 2023/04/21 99 (4) 70 - 130 86 70 - 130 <2.0 ug/L      NC (5) 30

8618954 o-Xylene 2023/04/21 87 (4) 70 - 130 89 70 - 130 <0.20 ug/L      NC (5) 30

8618954 p+m-Xylene 2023/04/21 93 (4) 70 - 130 93 70 - 130 <0.20 ug/L      NC (5) 30

8618954 Toluene 2023/04/21 89 (4) 70 - 130 89 70 - 130 <0.20 ug/L      NC (5) 30

8618954 Total Xylenes 2023/04/21 <0.20 ug/L      NC (5) 30

8618954 Vinyl Chloride 2023/04/21 88 (4) 70 - 130 81 70 - 130 <0.20 ug/L      NC (5) 30

8620766 Total Arsenic (As) 2023/04/21 107 80 - 120 103 80 - 120 <0.001 mg/L      4.6 (1) 20

8620766 Total Barium (Ba) 2023/04/21 102 80 - 120 99 80 - 120 <0.005 mg/L      5.2 (1) 20

8620766 Total Boron (B) 2023/04/21 98 80 - 120 96 80 - 120 <0.02 mg/L      1.2 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3A9051
Report Date: 2023/04/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8620766 Total Cadmium (Cd) 2023/04/21 104 80 - 120 102 80 - 120 <0.0001 mg/L      NC (1) 20

8620766 Total Calcium (Ca) 2023/04/21 NC 80 - 120 104 80 - 120 <0.2 mg/L

8620766 Total Chromium (Cr) 2023/04/21 99 80 - 120 98 80 - 120 <0.005 mg/L      NC (1) 20

8620766 Total Copper (Cu) 2023/04/21 104 80 - 120 103 80 - 120 <0.002 mg/L      4.5 (1) 20

8620766 Total Iron (Fe) 2023/04/21 109 80 - 120 103 80 - 120 <0.1 mg/L      4.9 (1) 20

8620766 Total Lead (Pb) 2023/04/21 102 80 - 120 102 80 - 120 <0.0005 mg/L

8620766 Total Magnesium (Mg) 2023/04/21 NC 80 - 120 103 80 - 120 <0.05 mg/L

8620766 Total Nickel (Ni) 2023/04/21 99 80 - 120 100 80 - 120 <0.001 mg/L      1.8 (1) 20

8620766 Total Potassium (K) 2023/04/21 110 80 - 120 106 80 - 120 <0.2 mg/L      0.56 (1) 20

8620766 Total Sodium (Na) 2023/04/21 NC 80 - 120 105 80 - 120 <0.1 mg/L      4.6 (1) 20

8620766 Total Zinc (Zn) 2023/04/21 106 80 - 120 105 80 - 120 <0.01 mg/L      NC (1) 20

8621182 Total Kjeldahl Nitrogen (TKN) 2023/04/25 109 80 - 120 97 80 - 120 <0.7 mg/L      6.1 (1) 20 98 80 - 120

8621187 Total Phosphorus 2023/04/21 95 80 - 120 100 80 - 120 <0.030 mg/L      8.2 (1) 25 100 80 - 120

8621209 Dissolved Mercury (Hg) 2023/04/21 100 (6) 75 - 125 100 80 - 120 <0.10 ug/L      NC (7) 20

8621219 Total Suspended Solids 2023/04/24 <10 mg/L      14 (1) 20 99 85 - 115

8621301 Phenols-4AAP 2023/04/21 104 80 - 120 99 80 - 120 <0.0010 mg/L      NC (1) 20

8621314 Total Chemical Oxygen Demand (COD) 2023/04/21 96 (8) 80 - 120 103 80 - 120 <4.0 mg/L      11 (9) 20

8621336 Total Ammonia-N 2023/04/24 98 75 - 125 95 80 - 120 <0.15 mg/L      NC (1) 20

8622308 Total Dissolved Solids 2023/04/24 <10 mg/L      0.34 (1) 20 100 90 - 110

8625730 1,2,4-Trichlorobenzene 2023/04/25 30 (10) 30 - 130 40 30 - 130 <0.50 ug/L      NC (1) 40

8625730 1,2-Dichlorobenzene 2023/04/25 31 30 - 130 42 30 - 130 <0.50 ug/L      NC (1) 40

8625730 1,3-Dichlorobenzene 2023/04/25 28 (10) 30 - 130 36 30 - 130 <0.50 ug/L      NC (1) 40

8625730 1,4-Dichlorobenzene 2023/04/25 29 (10) 30 - 130 38 30 - 130 <0.50 ug/L      NC (1) 40

8625730 2,4,6-Trichlorophenol 2023/04/25 74 10 - 130 95 10 - 130 <0.50 ug/L      NC (1) 40

8625730 2,4-Dichlorophenol 2023/04/25 57 10 - 130 86 10 - 130 <0.30 ug/L      NC (1) 40

8625730 Benzo(a)pyrene 2023/04/25 94 30 - 130 102 30 - 130 <0.20 ug/L      NC (1) 40

8625730 Diethyl phthalate 2023/04/25 84 30 - 130 90 30 - 130 <1.0 ug/L      NC (1) 40

8625730 Dimethyl phthalate 2023/04/25 79 30 - 130 96 30 - 130 <1.0 ug/L      NC (1) 40

8625730 Di-N-butyl phthalate 2023/04/25 95 30 - 130 101 30 - 130 <2.0 ug/L      NC (1) 40

8625730 Hexachlorobenzene 2023/04/25 84 30 - 130 91 30 - 130 <0.50 ug/L      NC (1) 40
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3A9051
Report Date: 2023/04/26

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8625730 Pentachlorophenol 2023/04/25 57 10 - 130 59 10 - 130 <1.0 ug/L      NC (1) 40

8625730 Phenol 2023/04/25 9.1 (10) 10 - 130 36 10 - 130 <0.50 ug/L      NC (1) 40

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [VOV868-04]

(3) Duplicate Parent ID [VOV868-04]

(4) Matrix Spike Parent ID [VOV868-10]

(5) Duplicate Parent ID [VOV868-10]

(6) Matrix Spike Parent ID [VOV868-07]

(7) Duplicate Parent ID [VOV868-07]

(8) Matrix Spike Parent ID [VOV868-08]

(9) Duplicate Parent ID [VOV868-08]

(10) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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Bureau Veritas Job #: C3A9051
Report Date: 2023/04/26

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3C6238
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/05/11
Report #: R7625047

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-MAY

Site Location: ON07

Sample Matrix: Surface Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 1 2023/05/05 2023/05/09 CAM SOP-00301 EPA 8270 m

Alkalinity 1 N/A 2023/05/06 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 1 2023/05/06 2023/05/11 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 1 N/A 2023/05/08 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 1 N/A 2023/05/09 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 1 N/A 2023/05/09

Conductivity 1 N/A 2023/05/08 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 1 N/A 2023/05/09

Dissolved Mercury in Water by CVAA 1 2023/05/08 2023/05/08 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 1 N/A 2023/05/09 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/05/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/05/05 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/05/05 2023/05/06 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2023/05/09 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/05/09 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/05/08 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/05/08 2023/05/09 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 1 N/A 2023/05/09 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/05/05 2023/05/09 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 1 2023/05/05 2023/05/10 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 1 2023/05/09 2023/05/09 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 1 N/A 2023/05/09

Un-ionized Ammonia (3) 1 2023/05/04 2023/05/11 Auto Calc. PWQO

Volatile Organic Compounds in Water 1 N/A 2023/05/08 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
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BUREAU VERITAS JOB #: C3C6238
Received: 2023/05/04, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/05/11
Report #: R7625047

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-MAY

Site Location: ON07

writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3C6238
Report Date: 2023/05/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

RESULTS OF ANALYSES OF  SURFACE WATER

Bureau Veritas ID VSJ975

Sampling Date 2023/05/03

COC Number TCEC-SWCM-MAY

UNITS SS1 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0016 0.0016 8645912

Field Measurements

Field Conductivity uS/cm 635 N/A ONSITE

Field Dissolved Oxygen mg/L 10.97 N/A ONSITE

Field Temperature Celsius 6.7 N/A ONSITE

Field Turbidity NTU >1000 N/A ONSITE

Field Measured pH pH 7.8 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8653597

Total BOD mg/L <2 2 8650167

Total Chemical Oxygen Demand (COD) mg/L 6.8 4.0 8649738

Conductivity umho/cm 630 1.0 8648644

Total Dissolved Solids mg/L 420 10 8651798

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8649424

pH pH 8.03 8648642

Phenols-4AAP mg/L <0.0010 0.0010 8655339

Total Phosphorus mg/L 1.2 0.030 8649952

Total Suspended Solids mg/L 2700 100 8652778

Dissolved Sulphate (SO4) mg/L 35 1.0 8649175

Alkalinity (Total as CaCO3) mg/L 93 1.0 8648631

Dissolved Chloride (Cl-) mg/L 1.2 1.0 8649172

Nitrite (N) mg/L <0.010 0.010 8648593

Nitrate (N) mg/L 0.56 0.10 8648593

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6238
Report Date: 2023/05/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas ID VSJ975

Sampling Date 2023/05/03

COC Number TCEC-SWCM-MAY

UNITS SS1 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 0.10 8651667

Total Arsenic (As) mg/L 0.03 0.01 8652592

Total Barium (Ba) mg/L 0.33 0.05 8652592

Total Boron (B) mg/L 0.3 0.2 8652592

Total Cadmium (Cd) mg/L <0.001 0.001 8652592

Total Calcium (Ca) mg/L 270 2 8652592

Total Chromium (Cr) mg/L 0.11 0.05 8652592

Total Copper (Cu) mg/L 0.08 0.02 8652592

Total Iron (Fe) mg/L 100 1 8652592

Total Lead (Pb) mg/L 0.066 0.005 8652592

Total Magnesium (Mg) mg/L 77 0.5 8652592

Total Nickel (Ni) mg/L 0.15 0.01 8652592

Total Potassium (K) mg/L 25 2 8652592

Total Sodium (Na) mg/L 14 1 8652592

Total Zinc (Zn) mg/L 0.3 0.1 8652592

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6238
Report Date: 2023/05/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

SEMI-VOLATILE ORGANICS BY GC-MS (SURFACE WATER)

Bureau Veritas ID VSJ975

Sampling Date 2023/05/03

COC Number TCEC-SWCM-MAY

UNITS SS1 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.20 0.20 8649086

1,2-Dichlorobenzene ug/L <0.50 0.50 8649086

1,3-Dichlorobenzene ug/L <0.50 0.50 8649086

1,4-Dichlorobenzene ug/L <0.50 0.50 8649086

Hexachlorobenzene ug/L <0.50 0.50 8649086

1,2,4-Trichlorobenzene ug/L <0.50 0.50 8649086

2,4-Dichlorophenol ug/L <0.30 0.30 8649086

Pentachlorophenol ug/L <1.0 1.0 8649086

Phenol ug/L <0.50 0.50 8649086

2,4,6-Trichlorophenol ug/L <0.50 0.50 8649086

Di-N-butyl phthalate ug/L <2.0 2.0 8649086

Diethyl phthalate ug/L <1.0 1.0 8649086

Dimethyl phthalate ug/L <1.0 1.0 8649086

Surrogate Recovery (%)

2,4,6-Tribromophenol % 54 8649086

2-Fluorobiphenyl % 75 8649086

2-Fluorophenol % 26 8649086

D14-Terphenyl % 88 8649086

D5-Nitrobenzene % 75 8649086

D5-Phenol % 22 8649086

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6238
Report Date: 2023/05/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

VOLATILE ORGANICS BY GC/MS (SURFACE WATER)

Bureau Veritas ID VSJ975

Sampling Date 2023/05/03

COC Number TCEC-SWCM-MAY

UNITS SS1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8650459

1,4-Dichlorobenzene ug/L <0.40 0.40 8650459

Ethylbenzene ug/L <0.20 0.20 8650459

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8650459

Toluene ug/L <0.20 0.20 8650459

Vinyl Chloride ug/L <0.20 0.20 8650459

p+m-Xylene ug/L <0.20 0.20 8650459

o-Xylene ug/L <0.20 0.20 8650459

Total Xylenes ug/L <0.20 0.20 8650459

Surrogate Recovery (%)

4-Bromofluorobenzene % 96 8650459

D4-1,2-Dichloroethane % 117 8650459

D8-Toluene % 87 8650459

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3C6238
Report Date: 2023/05/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

GENERAL COMMENTS

Sample  VSJ975 [SS1]  : Metals Analysis:  Due to the sample matrix, the sample required dilution. Detection limits were adjusted accordingly.

Results relate only to the items tested.

Page 7 of 13

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3C6238
Report Date: 2023/05/11

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8649086 2,4,6-Tribromophenol 2023/05/08 87 10 - 130 79 10 - 130 57 %

8649086 2-Fluorobiphenyl 2023/05/08 62 30 - 130 70 30 - 130 69 %

8649086 2-Fluorophenol 2023/05/08 46 10 - 130 44 10 - 130 34 %

8649086 D14-Terphenyl 2023/05/08 91 30 - 130 88 30 - 130 88 %

8649086 D5-Nitrobenzene 2023/05/08 80 30 - 130 74 30 - 130 71 %

8649086 D5-Phenol 2023/05/08 30 10 - 130 28 10 - 130 23 %

8650459 4-Bromofluorobenzene 2023/05/08 101 70 - 130 101 70 - 130 101 %

8650459 D4-1,2-Dichloroethane 2023/05/08 108 70 - 130 104 70 - 130 113 %

8650459 D8-Toluene 2023/05/08 106 70 - 130 108 70 - 130 87 %

8648593 Nitrate (N) 2023/05/05 93 80 - 120 92 80 - 120 <0.10 mg/L      NC (1) 20

8648593 Nitrite (N) 2023/05/05 102 80 - 120 103 80 - 120 <0.010 mg/L      0.98 (1) 20

8648631 Alkalinity (Total as CaCO3) 2023/05/06 97 85 - 115 <1.0 mg/L      0.52 (1) 20

8648642 pH 2023/05/06 101 98 - 103      0.081 (1) N/A

8648644 Conductivity 2023/05/06 104 85 - 115 <1.0
umho/c

m
     1.4 (1) 25

8649086 1,2,4-Trichlorobenzene 2023/05/08 36 30 - 130 31 30 - 130 <0.50 ug/L      NC (1) 40

8649086 1,2-Dichlorobenzene 2023/05/08 37 30 - 130 33 30 - 130 <0.50 ug/L      NC (1) 40

8649086 1,3-Dichlorobenzene 2023/05/08 30 30 - 130 26 (2) 30 - 130 <0.50 ug/L      NC (1) 40

8649086 1,4-Dichlorobenzene 2023/05/08 32 30 - 130 28 (2) 30 - 130 <0.50 ug/L      NC (1) 40

8649086 2,4,6-Trichlorophenol 2023/05/08 90 10 - 130 88 10 - 130 <0.50 ug/L      NC (1) 40

8649086 2,4-Dichlorophenol 2023/05/08 79 10 - 130 75 10 - 130 <0.30 ug/L      NC (1) 40

8649086 Benzo(a)pyrene 2023/05/08 99 30 - 130 95 30 - 130 <0.20 ug/L      NC (1) 40

8649086 Diethyl phthalate 2023/05/08 88 30 - 130 85 30 - 130 <1.0 ug/L      NC (1) 40

8649086 Dimethyl phthalate 2023/05/08 93 30 - 130 89 30 - 130 <1.0 ug/L      NC (1) 40

8649086 Di-N-butyl phthalate 2023/05/08 96 30 - 130 94 30 - 130 <2.0 ug/L      NC (1) 40

8649086 Hexachlorobenzene 2023/05/08 88 30 - 130 83 30 - 130 <0.50 ug/L      NC (1) 40

8649086 Pentachlorophenol 2023/05/08 40 10 - 130 37 10 - 130 <1.0 ug/L      NC (1) 40

8649086 Phenol 2023/05/08 31 10 - 130 30 10 - 130 <0.50 ug/L      NC (1) 40

8649172 Dissolved Chloride (Cl-) 2023/05/08 NC 80 - 120 95 80 - 120 <1.0 mg/L      0.28 (1) 20

8649175 Dissolved Sulphate (SO4) 2023/05/08 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.39 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C6238
Report Date: 2023/05/11

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8649424 Total Kjeldahl Nitrogen (TKN) 2023/05/09 116 80 - 120 97 80 - 120 <0.7 mg/L      NC (1) 20 97 80 - 120

8649738 Total Chemical Oxygen Demand (COD) 2023/05/08 90 80 - 120 96 80 - 120 <4.0 mg/L      NC (1) 20

8649952 Total Phosphorus 2023/05/10 100 80 - 120 99 80 - 120 <0.030 mg/L      NC (1) 25 101 80 - 120

8650167 Total BOD 2023/05/11 <2 mg/L      NC (1) 30 93 80 - 120

8650459 1,4-Dichlorobenzene 2023/05/08 110 70 - 130 112 70 - 130 <0.40 ug/L      NC (1) 30

8650459 Benzene 2023/05/08 95 70 - 130 90 70 - 130 <0.20 ug/L      NC (1) 30

8650459 Ethylbenzene 2023/05/08 92 70 - 130 89 70 - 130 <0.20 ug/L      NC (1) 30

8650459 Methylene Chloride(Dichloromethane) 2023/05/08 104 70 - 130 98 70 - 130 <2.0 ug/L      NC (1) 30

8650459 o-Xylene 2023/05/08 92 70 - 130 94 70 - 130 <0.20 ug/L      NC (1) 30

8650459 p+m-Xylene 2023/05/08 98 70 - 130 94 70 - 130 <0.20 ug/L      NC (1) 30

8650459 Toluene 2023/05/08 100 70 - 130 95 70 - 130 <0.20 ug/L      NC (1) 30

8650459 Total Xylenes 2023/05/08 <0.20 ug/L      NC (1) 30

8650459 Vinyl Chloride 2023/05/08 97 70 - 130 91 70 - 130 <0.20 ug/L      NC (1) 30

8651667 Dissolved Mercury (Hg) 2023/05/08 93 (3) 75 - 125 97 80 - 120 <0.10 ug/L      NC (4) 20

8651798 Total Dissolved Solids 2023/05/09 <10 mg/L      1.2 (1) 20 102 90 - 110

8652592 Total Arsenic (As) 2023/05/10 NC (5) 80 - 120 100 80 - 120 <0.001 mg/L      5.0 (1) 20

8652592 Total Barium (Ba) 2023/05/10 NC (5) 80 - 120 92 80 - 120 <0.005 mg/L      3.1 (1) 20

8652592 Total Boron (B) 2023/05/10 NC (5) 80 - 120 100 80 - 120 <0.02 mg/L      1.4 (1) 20

8652592 Total Cadmium (Cd) 2023/05/10 NC (5) 80 - 120 98 80 - 120 <0.0001 mg/L      NC (1) 20

8652592 Total Calcium (Ca) 2023/05/10 NC (5) 80 - 120 99 80 - 120 <0.2 mg/L      3.7 (1) 20

8652592 Total Chromium (Cr) 2023/05/10 NC (5) 80 - 120 98 80 - 120 <0.005 mg/L      NC (1) 20

8652592 Total Copper (Cu) 2023/05/10 NC (5) 80 - 120 97 80 - 120 <0.002 mg/L      NC (1) 20

8652592 Total Iron (Fe) 2023/05/10 NC (5) 80 - 120 100 80 - 120 <0.1 mg/L      5.2 (1) 20

8652592 Total Lead (Pb) 2023/05/10 NC (5) 80 - 120 98 80 - 120 <0.0005 mg/L      NC (1) 20

8652592 Total Magnesium (Mg) 2023/05/10 NC (5) 80 - 120 102 80 - 120 <0.05 mg/L      3.2 (1) 20

8652592 Total Nickel (Ni) 2023/05/10 NC (5) 80 - 120 98 80 - 120 <0.001 mg/L      3.9 (1) 20

8652592 Total Potassium (K) 2023/05/10 NC (5) 80 - 120 98 80 - 120 <0.2 mg/L      3.3 (1) 20

8652592 Total Sodium (Na) 2023/05/10 NC (5) 80 - 120 104 80 - 120 <0.1 mg/L      4.0 (1) 20

8652592 Total Zinc (Zn) 2023/05/10 NC (5) 80 - 120 105 80 - 120 <0.01 mg/L      NC (1) 20

8652778 Total Suspended Solids 2023/05/09 <10 mg/L      NC (1) 20 96 85 - 115
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3C6238
Report Date: 2023/05/11

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8653597 Total Ammonia-N 2023/05/10 100 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20

8655339 Phenols-4AAP 2023/05/09 103 80 - 120 98 80 - 120 <0.0010 mg/L      NC (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

(3) Matrix Spike Parent ID [VSJ975-07]

(4) Duplicate Parent ID [VSJ975-07]

(5) Matrix Spike not calculated.  Original sample and matrix spike sample were analyzed at a dilution, due to high target analytes, or sample matrix interference.
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Bureau Veritas Job #: C3C6238
Report Date: 2023/05/11

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3J6410
Received: 2023/07/05, 08:58

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/12
Report #: R7711326

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

Sample Matrix: Surface Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 2 2023/07/06 2023/07/06 CAM SOP-00301 EPA 8270 m

Alkalinity 1 N/A 2023/07/05 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2023/07/06 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 2 2023/07/06 2023/07/11 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 2 N/A 2023/07/06 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 2 N/A 2023/07/06 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 2 N/A 2023/07/07

Conductivity 1 N/A 2023/07/05 CAM SOP-00414 SM 23 2510 m

Conductivity 1 N/A 2023/07/06 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 2 N/A 2023/07/07

Dissolved Mercury in Water by CVAA 2 2023/07/10 2023/07/10 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 2 N/A 2023/07/11 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2023/07/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 2 N/A 2023/07/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/07/05 2023/07/05 CAM SOP-00413 SM 4500H+ B m

pH 1 2023/07/05 2023/07/06 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2023/07/10 CAM SOP-00444 OMOE E3179 m

Phenols (4AAP) 1 N/A 2023/07/11 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 2 N/A 2023/07/07 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/07/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 2 2023/07/05 2023/07/06 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 2 N/A 2023/07/07 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/07/07 2023/07/11 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 2 2023/07/07 2023/07/11 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 2 2023/07/05 2023/07/06 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 2 N/A 2023/07/07

Un-ionized Ammonia (3) 2 2023/07/05 2023/07/11 Auto Calc. PWQO

Volatile Organic Compounds in Water 2 N/A 2023/07/10 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
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BUREAU VERITAS JOB #: C3J6410
Received: 2023/07/05, 08:58

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/12
Report #: R7711326

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3J6410
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

RESULTS OF ANALYSES OF  SURFACE WATER

Bureau Veritas ID WHE317 WHE319

Sampling Date 2023/07/03 2023/07/03

COC Number N/A N/A

UNITS SS1 QC Batch SSDUP1 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0073 8769373 0.0074 0.0073 8769373

Field Measurements

Field Conductivity uS/cm 443 ONSITE 443 N/A ONSITE

Field Dissolved Oxygen mg/L 8.4 ONSITE 8.4 N/A ONSITE

Field Temperature Celsius 23.9 ONSITE 23.9 N/A ONSITE

Field Turbidity NTU >1000 ONSITE >1000 N/A ONSITE

Field Measured pH pH 7.9 ONSITE 7.9 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 8776482 0.15 0.15 8776482

Total BOD mg/L 3 8771245 5 2 8771245

Total Chemical Oxygen Demand (COD) mg/L 7.2 8772638 6.9 4.0 8772638

Conductivity umho/cm 490 8770025 470 1.0 8770025

Total Dissolved Solids mg/L 330 8768555 435 10 8768555

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 8775667 <0.7 0.7 8775667

pH pH 8.05 8770026 8.06 8770026

Phenols-4AAP mg/L 0.0012 8779751 0.0010 0.0010 8779974

Total Phosphorus mg/L 1.9 8775684 1.9 0.030 8775684

Total Suspended Solids mg/L 4300 8768553 4200 100 8768553

Dissolved Sulphate (SO4) mg/L 140 8769820 140 1.0 8769820

Alkalinity (Total as CaCO3) mg/L 77 8770017 74 1.0 8770017

Dissolved Chloride (Cl-) mg/L 4.4 8769814 4.4 1.0 8769814

Nitrite (N) mg/L 0.020 8769789 0.011 0.010 8769789

Nitrate (N) mg/L 0.45 8769789 0.44 0.10 8769789

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J6410
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas ID WHE317 WHE319

Sampling Date 2023/07/03 2023/07/03

COC Number N/A N/A

UNITS SS1 SSDUP1 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 0.10 8778344

Total Arsenic (As) mg/L 0.04 0.04 0.01 8774144

Total Barium (Ba) mg/L 0.51 0.51 0.05 8774144

Total Boron (B) mg/L 0.3 0.3 0.2 8774144

Total Cadmium (Cd) mg/L <0.001 <0.001 0.001 8774144

Total Calcium (Ca) mg/L 370 380 2 8774144

Total Chromium (Cr) mg/L 0.17 0.17 0.05 8774144

Total Copper (Cu) mg/L 0.13 0.13 0.02 8774144

Total Iron (Fe) mg/L 170 160 1 8774144

Total Lead (Pb) mg/L 0.061 0.059 0.005 8774144

Total Magnesium (Mg) mg/L 100 100 0.5 8774144

Total Nickel (Ni) mg/L 0.25 0.24 0.01 8774144

Total Potassium (K) mg/L 36 36 2 8774144

Total Sodium (Na) mg/L 11 11 1 8774144

Total Zinc (Zn) mg/L 0.4 0.4 0.1 8774144

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J6410
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

SEMI-VOLATILE ORGANICS BY GC-MS (SURFACE WATER)

Bureau Veritas ID WHE317 WHE319

Sampling Date 2023/07/03 2023/07/03

COC Number N/A N/A

UNITS SS1 SSDUP1 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 <0.80 0.80 8771008

1,2-Dichlorobenzene ug/L <2.0 <2.0 2.0 8771008

1,3-Dichlorobenzene ug/L <2.0 <2.0 2.0 8771008

1,4-Dichlorobenzene ug/L <2.0 <2.0 2.0 8771008

Hexachlorobenzene ug/L <2.0 <2.0 2.0 8771008

1,2,4-Trichlorobenzene ug/L <2.0 <2.0 2.0 8771008

2,4-Dichlorophenol ug/L <1.2 <1.2 1.2 8771008

Pentachlorophenol ug/L <4.0 <4.0 4.0 8771008

Phenol ug/L <2.0 <2.0 2.0 8771008

2,4,6-Trichlorophenol ug/L <2.0 <2.0 2.0 8771008

Di-N-butyl phthalate ug/L <8.0 <8.0 8.0 8771008

Diethyl phthalate ug/L <4.0 <4.0 4.0 8771008

Dimethyl phthalate ug/L <4.0 <4.0 4.0 8771008

Surrogate Recovery (%)

2,4,6-Tribromophenol % 70 38 8771008

2-Fluorobiphenyl % 66 69 8771008

2-Fluorophenol % 35 16 8771008

D14-Terphenyl % 87 88 8771008

D5-Nitrobenzene % 65 68 8771008

D5-Phenol % 24 13 8771008

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J6410
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VOLATILE ORGANICS BY GC/MS (SURFACE WATER)

Bureau Veritas ID WHE317 WHE319

Sampling Date 2023/07/03 2023/07/03

COC Number N/A N/A

UNITS SS1 SSDUP1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 0.20 8772884

1,4-Dichlorobenzene ug/L <0.40 <0.40 0.40 8772884

Ethylbenzene ug/L <0.20 <0.20 0.20 8772884

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 2.0 8772884

Toluene ug/L <0.20 <0.20 0.20 8772884

Vinyl Chloride ug/L <0.20 <0.20 0.20 8772884

p+m-Xylene ug/L <0.20 <0.20 0.20 8772884

o-Xylene ug/L <0.20 <0.20 0.20 8772884

Total Xylenes ug/L <0.20 <0.20 0.20 8772884

Surrogate Recovery (%)

4-Bromofluorobenzene % 93 93 8772884

D4-1,2-Dichloroethane % 118 122 8772884

D8-Toluene % 104 104 8772884

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J6410
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

GENERAL COMMENTS

ABN Analysis: Due to the sample matrix, a smaller amount was used for analysis.  Detection limits were adjusted accordingly.

Sample  WHE317 [SS1]  : Metals:  Due to the sample matrix, the sample required dilution. Detection limits were adjusted accordingly.

Sample  WHE319 [SSDUP1]  : Metals:  Due to the sample matrix, the sample required dilution. Detection limits were adjusted accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3J6410
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8771008 2,4,6-Tribromophenol 2023/07/06 62 10 - 130 73 10 - 130 76 %

8771008 2-Fluorobiphenyl 2023/07/06 53 30 - 130 56 30 - 130 70 %

8771008 2-Fluorophenol 2023/07/06 32 10 - 130 36 10 - 130 36 %

8771008 D14-Terphenyl 2023/07/06 76 30 - 130 83 30 - 130 89 %

8771008 D5-Nitrobenzene 2023/07/06 57 30 - 130 64 30 - 130 74 %

8771008 D5-Phenol 2023/07/06 22 10 - 130 24 10 - 130 25 %

8772884 4-Bromofluorobenzene 2023/07/10 92 (5) 70 - 130 93 70 - 130 94 %

8772884 D4-1,2-Dichloroethane 2023/07/10 121 (5) 70 - 130 118 70 - 130 119 %

8772884 D8-Toluene 2023/07/10 103 (5) 70 - 130 107 70 - 130 106 %

8768553 Total Suspended Solids 2023/07/06 101 85 - 115 <10 mg/L      15 (1) 20

8768555 Total Dissolved Solids 2023/07/06 97 90 - 110 <10 mg/L      1.5 (1) 20

8769789 Nitrate (N) 2023/07/06 86 80 - 120 98 80 - 120 <0.10 mg/L      0.18 (1) 20

8769789 Nitrite (N) 2023/07/06 104 80 - 120 104 80 - 120 <0.010 mg/L      NC (1) 20

8769814 Dissolved Chloride (Cl-) 2023/07/06 NC 80 - 120 95 80 - 120 <1.0 mg/L      0.24 (1) 20

8769820 Dissolved Sulphate (SO4) 2023/07/06 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.78 (1) 20

8770017 Alkalinity (Total as CaCO3) 2023/07/05 96 85 - 115 <1.0 mg/L      2.2 (1) 20

8770025 Conductivity 2023/07/05 100 85 - 115 <1.0
umho/c

m
     0.27 (1) 10

8770026 pH 2023/07/05 102 98 - 103      0.54 (1) N/A

8771008 1,2,4-Trichlorobenzene 2023/07/06 35 30 - 130 35 30 - 130 <0.50 ug/L      NC (2) 40

8771008 1,2-Dichlorobenzene 2023/07/06 36 30 - 130 35 30 - 130 <0.50 ug/L      NC (2) 40

8771008 1,3-Dichlorobenzene 2023/07/06 31 30 - 130 32 30 - 130 <0.50 ug/L      NC (2) 40

8771008 1,4-Dichlorobenzene 2023/07/06 32 30 - 130 33 30 - 130 <0.50 ug/L      NC (2) 40

8771008 2,4,6-Trichlorophenol 2023/07/06 76 10 - 130 80 10 - 130 <0.50 ug/L      NC (2) 40

8771008 2,4-Dichlorophenol 2023/07/06 65 10 - 130 71 10 - 130 <0.30 ug/L      NC (2) 40

8771008 Benzo(a)pyrene 2023/07/06 69 30 - 130 88 30 - 130 <0.20 ug/L      NC (2) 40

8771008 Diethyl phthalate 2023/07/06 61 30 - 130 68 30 - 130 <1.0 ug/L      NC (2) 40

8771008 Dimethyl phthalate 2023/07/06 66 30 - 130 70 30 - 130 <1.0 ug/L      NC (2) 40

8771008 Di-N-butyl phthalate 2023/07/06 67 30 - 130 76 30 - 130 <2.0 ug/L      NC (2) 40

8771008 Hexachlorobenzene 2023/07/06 60 30 - 130 65 30 - 130 <0.50 ug/L      NC (2) 40
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3J6410
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8771008 Pentachlorophenol 2023/07/06 54 10 - 130 57 10 - 130 <1.0 ug/L      NC (2) 40

8771008 Phenol 2023/07/06 22 10 - 130 25 10 - 130 <0.50 ug/L      NC (2) 40

8771245 Total BOD 2023/07/11 <2 mg/L      2.0 (1) 30 98 80 - 120

8772638 Total Chemical Oxygen Demand (COD) 2023/07/06 100 (3) 80 - 120 99 80 - 120 <4.0 mg/L      NC (4) 20

8772884 1,4-Dichlorobenzene 2023/07/10 117 (5) 70 - 130 117 70 - 130 <0.40 ug/L      NC (6) 30

8772884 Benzene 2023/07/10 107 (5) 70 - 130 102 70 - 130 <0.20 ug/L      NC (6) 30

8772884 Ethylbenzene 2023/07/10 102 (5) 70 - 130 103 70 - 130 <0.20 ug/L      NC (6) 30

8772884 Methylene Chloride(Dichloromethane) 2023/07/10 117 (5) 70 - 130 111 70 - 130 <2.0 ug/L      NC (6) 30

8772884 o-Xylene 2023/07/10 102 (5) 70 - 130 103 70 - 130 <0.20 ug/L      NC (6) 30

8772884 p+m-Xylene 2023/07/10 106 (5) 70 - 130 108 70 - 130 <0.20 ug/L      NC (6) 30

8772884 Toluene 2023/07/10 105 (5) 70 - 130 105 70 - 130 <0.20 ug/L      NC (6) 30

8772884 Total Xylenes 2023/07/10 <0.20 ug/L      NC (6) 30

8772884 Vinyl Chloride 2023/07/10 117 (5) 70 - 130 112 70 - 130 <0.20 ug/L      NC (6) 30

8774144 Total Arsenic (As) 2023/07/11 102 80 - 120 99 80 - 120 <0.001 mg/L

8774144 Total Barium (Ba) 2023/07/11 97 80 - 120 95 80 - 120 <0.005 mg/L

8774144 Total Boron (B) 2023/07/11 99 80 - 120 99 80 - 120 <0.02 mg/L

8774144 Total Cadmium (Cd) 2023/07/11 97 80 - 120 97 80 - 120 <0.0001 mg/L

8774144 Total Calcium (Ca) 2023/07/11 NC 80 - 120 95 80 - 120 <0.2 mg/L

8774144 Total Chromium (Cr) 2023/07/11 97 80 - 120 94 80 - 120 <0.005 mg/L      0.67 (1) 20

8774144 Total Copper (Cu) 2023/07/11 101 80 - 120 97 80 - 120 <0.002 mg/L      0.92 (1) 20

8774144 Total Iron (Fe) 2023/07/11 95 80 - 120 94 80 - 120 <0.1 mg/L

8774144 Total Lead (Pb) 2023/07/11 92 80 - 120 93 80 - 120 <0.0005 mg/L

8774144 Total Magnesium (Mg) 2023/07/11 97 80 - 120 96 80 - 120 <0.05 mg/L

8774144 Total Nickel (Ni) 2023/07/11 94 80 - 120 94 80 - 120 <0.001 mg/L      1.2 (1) 20

8774144 Total Potassium (K) 2023/07/11 NC 80 - 120 94 80 - 120 <0.2 mg/L

8774144 Total Sodium (Na) 2023/07/11 NC 80 - 120 98 80 - 120 <0.1 mg/L

8774144 Total Zinc (Zn) 2023/07/11 95 80 - 120 99 80 - 120 <0.01 mg/L      0.44 (1) 20

8775667 Total Kjeldahl Nitrogen (TKN) 2023/07/11 87 80 - 120 98 80 - 120 <0.7 mg/L      NC (1) 20 106 80 - 120

8775684 Total Phosphorus 2023/07/11 95 80 - 120 98 80 - 120 <0.030 mg/L      3.4 (1) 25 105 80 - 120

8776482 Total Ammonia-N 2023/07/10 102 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3J6410
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8778344 Dissolved Mercury (Hg) 2023/07/10 97 (7) 75 - 125 99 80 - 120 <0.10 ug/L      NC (8) 20

8779751 Phenols-4AAP 2023/07/10 101 (9) 80 - 120 100 80 - 120 <0.0010 mg/L      0 (10) 20

8779974 Phenols-4AAP 2023/07/11 101 80 - 120 100 80 - 120 <0.0010 mg/L      8.2 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [WHE319-01]

(3) Matrix Spike Parent ID [WHE319-06]

(4) Duplicate Parent ID [WHE319-06]

(5) Matrix Spike Parent ID [WHE317-10]

(6) Duplicate Parent ID [WHE317-10]

(7) Matrix Spike Parent ID [WHE317-07]

(8) Duplicate Parent ID [WHE317-07]

(9) Matrix Spike Parent ID [WHE317-08]

(10) Duplicate Parent ID [WHE317-08]
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Bureau Veritas Job #: C3J6410
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3J6425
Received: 2023/07/05, 08:53

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/12
Report #: R7711279

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

Sample Matrix: Surface Water
# Samples Received: 3

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 3 N/A 2023/07/07 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 3 N/A 2023/07/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 3 N/A 2023/07/07

Field Measured Dissolved Oxygen in Water 3 N/A 2023/07/07

Total Metals by ICPMS 3 N/A 2023/07/11 CAM SOP-00447 EPA 6020B m

Total Ammonia-N 3 N/A 2023/07/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 3 N/A 2023/07/06 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Phenols (4AAP) 3 N/A 2023/07/10 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 3 N/A 2023/07/07 Field pH Meter

Sulphate by Automated Turbidimetry 3 N/A 2023/07/06 CAM SOP-00464 SM 23 4500-SO42- E m

Field Temperature (2) 3 N/A 2023/07/07 Field Thermometer

Total Organic Carbon (TOC) (3) 1 N/A 2023/07/07 CAM SOP-00446 SM 23 5310B m

Total Organic Carbon (TOC) (3) 2 N/A 2023/07/08 CAM SOP-00446 SM 23 5310B m

Turbidity - On-site 3 N/A 2023/07/07

Un-ionized Ammonia (4) 2 2023/07/05 2023/07/10 Auto Calc. PWQO

Un-ionized Ammonia (4) 1 2023/07/05 2023/07/11 Auto Calc. PWQO

Volatile Organic Compounds in Water 3 N/A 2023/07/07 CAM SOP-00226 EPA 8260D m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
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BUREAU VERITAS JOB #: C3J6425
Received: 2023/07/05, 08:53

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/12
Report #: R7711279

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: N/A

Site Location: ON07

customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable  TOC.
(4) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3J6425
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

RESULTS OF ANALYSES OF  SURFACE WATER

Bureau Veritas ID WHE369 WHE370 WHE371

Sampling Date 2023/07/03 2023/07/03 2023/07/03

COC Number N/A N/A N/A

UNITS SS14B RDL QC Batch SS15A QC Batch PSSWDUP RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.009 0.009 8769373 <0.0049 8769373 <0.0049 0.0049 8769373

Field Measurements

Field Conductivity uS/cm 690 N/A ONSITE 452 ONSITE 452 N/A ONSITE

Field Dissolved Oxygen mg/L 8.27 N/A ONSITE 7.27 ONSITE 7.27 N/A ONSITE

Field Temperature Celsius 32.5 N/A ONSITE 27.3 ONSITE 27.3 N/A ONSITE

Field Turbidity NTU >1000 N/A ONSITE 426 ONSITE 426 N/A ONSITE

Field Measured pH pH 8.26 ONSITE 8.12 ONSITE 8.12 ONSITE

Inorganics

Total Ammonia-N mg/L <0.050 0.050 8775935 <0.050 8774707 <0.050 0.050 8775935

Total Organic Carbon (TOC) mg/L 4.6 0.40 8776241 8.7 8776241 8.5 0.40 8774869

Phenols-4AAP mg/L 0.0013 0.0010 8779751 0.0014 8779751 0.0010 0.0010 8779751

Dissolved Sulphate (SO4) mg/L 140 1.0 8769820 100 8769820 100 1.0 8769820

Alkalinity (Total as CaCO3) mg/L 32 1.0 8772781 130 8772781 130 1.0 8772781

Dissolved Chloride (Cl-) mg/L 16 1.0 8769814 11 8769814 11 1.0 8769814

Nitrate (N) mg/L 1.11 0.10 8769789 0.26 8769789 0.30 0.10 8769789

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J6425
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas ID WHE369 WHE370 WHE371

Sampling Date 2023/07/03 2023/07/03 2023/07/03

COC Number N/A N/A N/A

UNITS SS14B SS15A PSSWDUP RDL QC Batch

Metals

Total Boron (B) mg/L 0.14 0.42 0.42 0.02 8774144

Total Calcium (Ca) mg/L 79 110 98 0.2 8774144

Total Chromium (Cr) mg/L <0.005 0.021 0.017 0.005 8774144

Total Iron (Fe) mg/L 2.5 21 17 0.1 8774144

Total Magnesium (Mg) mg/L 31 26 24 0.05 8774144

Total Nickel (Ni) mg/L 0.005 0.030 0.025 0.001 8774144

Total Potassium (K) mg/L 3.1 8.1 7.6 0.2 8774144

Total Sodium (Na) mg/L 22 14 15 0.1 8774144

Total Zinc (Zn) mg/L <0.01 0.06 0.05 0.01 8774144

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J6425
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VOLATILE ORGANICS BY GC/MS (SURFACE WATER)

Bureau Veritas ID WHE369 WHE370 WHE371

Sampling Date 2023/07/03 2023/07/03 2023/07/03

COC Number N/A N/A N/A

UNITS SS14B SS15A PSSWDUP RDL QC Batch

Volatile Organics

Benzene ug/L <0.10 <0.10 <0.10 0.10 8768734

Ethylbenzene ug/L <0.10 <0.10 <0.10 0.10 8768734

Toluene ug/L <0.20 <0.20 <0.20 0.20 8768734

p+m-Xylene ug/L <0.10 <0.10 <0.10 0.10 8768734

o-Xylene ug/L <0.10 <0.10 <0.10 0.10 8768734

Total Xylenes ug/L <0.10 <0.10 <0.10 0.10 8768734

Surrogate Recovery (%)

4-Bromofluorobenzene % 98 96 97 8768734

D4-1,2-Dichloroethane % 102 103 101 8768734

D8-Toluene % 100 98 99 8768734

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J6425
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3J6425
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8768734 4-Bromofluorobenzene 2023/07/07 101 70 - 130 102 70 - 130 95 %

8768734 D4-1,2-Dichloroethane 2023/07/07 98 70 - 130 99 70 - 130 98 %

8768734 D8-Toluene 2023/07/07 100 70 - 130 99 70 - 130 100 %

8768734 Benzene 2023/07/07 100 70 - 130 90 70 - 130 <0.10 ug/L      NC (1) 30

8768734 Ethylbenzene 2023/07/07 97 70 - 130 88 70 - 130 <0.10 ug/L      NC (1) 30

8768734 o-Xylene 2023/07/07 98 70 - 130 90 70 - 130 <0.10 ug/L      NC (1) 30

8768734 p+m-Xylene 2023/07/07 103 70 - 130 94 70 - 130 <0.10 ug/L      NC (1) 30

8768734 Toluene 2023/07/07 101 70 - 130 90 70 - 130 <0.20 ug/L      NC (1) 30

8768734 Total Xylenes 2023/07/07 <0.10 ug/L      NC (1) 30

8769789 Nitrate (N) 2023/07/06 86 80 - 120 98 80 - 120 <0.10 mg/L      0.18 (1) 20

8769814 Dissolved Chloride (Cl-) 2023/07/06 NC 80 - 120 95 80 - 120 <1.0 mg/L      0.24 (1) 20

8769820 Dissolved Sulphate (SO4) 2023/07/06 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.78 (1) 20

8772781 Alkalinity (Total as CaCO3) 2023/07/06 95 85 - 115 <1.0 mg/L      2.4 (1) 20

8774144 Total Boron (B) 2023/07/11 99 80 - 120 99 80 - 120 <0.02 mg/L

8774144 Total Calcium (Ca) 2023/07/11 NC 80 - 120 95 80 - 120 <0.2 mg/L

8774144 Total Chromium (Cr) 2023/07/11 97 80 - 120 94 80 - 120 <0.005 mg/L      0.67 (1) 20

8774144 Total Iron (Fe) 2023/07/11 95 80 - 120 94 80 - 120 <0.1 mg/L

8774144 Total Magnesium (Mg) 2023/07/11 97 80 - 120 96 80 - 120 <0.05 mg/L

8774144 Total Nickel (Ni) 2023/07/11 94 80 - 120 94 80 - 120 <0.001 mg/L      1.2 (1) 20

8774144 Total Potassium (K) 2023/07/11 NC 80 - 120 94 80 - 120 <0.2 mg/L

8774144 Total Sodium (Na) 2023/07/11 NC 80 - 120 98 80 - 120 <0.1 mg/L

8774144 Total Zinc (Zn) 2023/07/11 95 80 - 120 99 80 - 120 <0.01 mg/L      0.44 (1) 20

8774707 Total Ammonia-N 2023/07/10 102 75 - 125 98 80 - 120 <0.050 mg/L      NC (1) 20

8774869 Total Organic Carbon (TOC) 2023/07/07 101 80 - 120 103 80 - 120 <0.40 mg/L      0.073 (1) 20

8775935 Total Ammonia-N 2023/07/10 94 75 - 125 101 80 - 120 <0.050 mg/L      NC (1) 20

8776241 Total Organic Carbon (TOC) 2023/07/08 96 (2) 80 - 120 97 80 - 120 <0.40 mg/L      3.5 (3) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3J6425
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8779751 Phenols-4AAP 2023/07/10 101 80 - 120 100 80 - 120 <0.0010 mg/L      0 (1) 20

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [WHE369-03]

(3) Duplicate Parent ID [WHE369-03]
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Bureau Veritas Job #: C3J6425
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3J7155
Received: 2023/07/05, 12:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/12
Report #: R7711194

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-JUL

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/07/07 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/07/07 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 1 N/A 2023/07/07

Conductivity 1 N/A 2023/07/07 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 1 N/A 2023/07/07

Total Metals by ICPMS 1 N/A 2023/07/11 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/07/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/07/07 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/07/06 2023/07/07 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2023/07/10 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/07/07 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/07/07 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/07/08 2023/07/10 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 1 N/A 2023/07/07 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/07/07 2023/07/11 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 1 2023/07/07 2023/07/11 CAM SOP-00407 SM 23 4500-P I

Turbidity - On-site 1 N/A 2023/07/07

Un-ionized Ammonia (3) 1 2023/07/05 2023/07/11 Auto Calc. PWQO

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
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BUREAU VERITAS JOB #: C3J7155
Received: 2023/07/05, 12:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/12
Report #: R7711194

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-JUL

Site Location: ON07

otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3J7155
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID WHI080

Sampling Date 2023/07/03

COC Number TCEC-SWCM-JUL

UNITS SS10 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.015 0.015 8769373

Field Measurements

Field Conductivity uS/cm 919 N/A ONSITE

Field Dissolved Oxygen mg/L 6.97 N/A ONSITE

Field Temperature Celsius 28.1 N/A ONSITE

Field Turbidity NTU 2.76 N/A ONSITE

Field Measured pH pH 8.10 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8776482

Conductivity umho/cm 1000 1.0 8773283

Total Dissolved Solids mg/L 745 10 8775404

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8775667

pH pH 8.01 8773279

Phenols-4AAP mg/L 0.0014 0.0010 8779751

Total Phosphorus mg/L 0.083 0.030 8775684

Dissolved Sulphate (SO4) mg/L 290 1.0 8773464

Alkalinity (Total as CaCO3) mg/L 150 1.0 8773272

Dissolved Chloride (Cl-) mg/L 7.3 1.0 8773455

Nitrite (N) mg/L 0.062 0.010 8773230

Nitrate (N) mg/L 21.7 0.50 8773230

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J7155
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID WHI080

Sampling Date 2023/07/03

COC Number TCEC-SWCM-JUL

UNITS SS10 RDL QC Batch

Metals

Total Boron (B) mg/L 0.19 0.02 8774144

Total Calcium (Ca) mg/L 150 0.2 8774144

Total Chromium (Cr) mg/L <0.005 0.005 8774144

Total Iron (Fe) mg/L 1.4 0.1 8774144

Total Magnesium (Mg) mg/L 32 0.05 8774144

Total Nickel (Ni) mg/L 0.003 0.001 8774144

Total Potassium (K) mg/L 2.7 0.2 8774144

Total Sodium (Na) mg/L 9.7 0.1 8774144

Total Zinc (Zn) mg/L <0.01 0.01 8774144

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J7155
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3J7155
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8773230 Nitrate (N) 2023/07/07 98 80 - 120 94 80 - 120 <0.10 mg/L      NC (1) 20

8773230 Nitrite (N) 2023/07/07 104 80 - 120 104 80 - 120 <0.010 mg/L      NC (1) 20

8773272 Alkalinity (Total as CaCO3) 2023/07/07 95 85 - 115 <1.0 mg/L      4.7 (2) 20

8773279 pH 2023/07/07 102 98 - 103      0.51 (2) N/A

8773283 Conductivity 2023/07/07 101 85 - 115 <1.0
umho/c

m
     0.30 (2) 10

8773455 Dissolved Chloride (Cl-) 2023/07/07 101 80 - 120 91 80 - 120 <1.0 mg/L      NC (1) 20

8773464 Dissolved Sulphate (SO4) 2023/07/07 84 75 - 125 93 80 - 120 <1.0 mg/L      13 (1) 20

8774144 Total Boron (B) 2023/07/11 99 80 - 120 99 80 - 120 <0.02 mg/L

8774144 Total Calcium (Ca) 2023/07/11 NC 80 - 120 95 80 - 120 <0.2 mg/L

8774144 Total Chromium (Cr) 2023/07/11 97 80 - 120 94 80 - 120 <0.005 mg/L      0.67 (1) 20

8774144 Total Iron (Fe) 2023/07/11 95 80 - 120 94 80 - 120 <0.1 mg/L

8774144 Total Magnesium (Mg) 2023/07/11 97 80 - 120 96 80 - 120 <0.05 mg/L

8774144 Total Nickel (Ni) 2023/07/11 94 80 - 120 94 80 - 120 <0.001 mg/L      1.2 (1) 20

8774144 Total Potassium (K) 2023/07/11 NC 80 - 120 94 80 - 120 <0.2 mg/L

8774144 Total Sodium (Na) 2023/07/11 NC 80 - 120 98 80 - 120 <0.1 mg/L

8774144 Total Zinc (Zn) 2023/07/11 95 80 - 120 99 80 - 120 <0.01 mg/L      0.44 (1) 20

8775404 Total Dissolved Solids 2023/07/10 102 90 - 110 <10 mg/L      1.2 (1) 20

8775667 Total Kjeldahl Nitrogen (TKN) 2023/07/11 87 80 - 120 98 80 - 120 <0.7 mg/L      NC (1) 20 106 80 - 120

8775684 Total Phosphorus 2023/07/11 95 80 - 120 98 80 - 120 <0.030 mg/L      3.4 (1) 25 105 80 - 120

8776482 Total Ammonia-N 2023/07/10 102 (3) 75 - 125 100 80 - 120 <0.15 mg/L      NC (4) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3J7155
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8779751 Phenols-4AAP 2023/07/10 101 80 - 120 100 80 - 120 <0.0010 mg/L      0 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Duplicate Parent ID [WHI080-01]

(3) Matrix Spike Parent ID [WHI080-06]

(4) Duplicate Parent ID [WHI080-06]
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Bureau Veritas Job #: C3J7155
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3J7161
Received: 2023/07/05, 12:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/12
Report #: R7711222

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SMCM-JUL

Site Location: ON07

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 4 2023/07/10 2023/07/10 CAM SOP-00301 EPA 8270 m

Alkalinity 3 N/A 2023/07/07 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2023/07/08 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 4 2023/07/06 2023/07/11 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 4 N/A 2023/07/07 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 4 N/A 2023/07/07 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 4 N/A 2023/07/10

Conductivity 3 N/A 2023/07/07 CAM SOP-00414 SM 23 2510 m

Conductivity 1 N/A 2023/07/08 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 4 N/A 2023/07/10

Dissolved Mercury in Water by CVAA 4 2023/07/10 2023/07/10 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 4 N/A 2023/07/11 CAM SOP-00447 EPA 6020B m

Ammonia-N 4 N/A 2023/07/10 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 4 N/A 2023/07/07 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 3 2023/07/06 2023/07/07 CAM SOP-00413 SM 4500H+ B m

pH 1 2023/07/06 2023/07/08 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 4 N/A 2023/07/10 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 4 N/A 2023/07/10 Field pH Meter

Sulphate by Automated Turbidimetry 4 N/A 2023/07/07 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/07/07 2023/07/10 CAM SOP-00428 SM 23 2540C m

Total Dissolved Solids 3 2023/07/08 2023/07/10 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 4 N/A 2023/07/10 Field Thermometer

Total Kjeldahl Nitrogen in Water 4 2023/07/07 2023/07/11 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 4 2023/07/07 2023/07/11 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 4 2023/07/07 2023/07/10 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 4 N/A 2023/07/10

Un-ionized Ammonia (3) 4 2023/07/05 2023/07/11 Auto Calc. PWQO

Volatile Organic Compounds in Water 4 N/A 2023/07/11 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
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BUREAU VERITAS JOB #: C3J7161
Received: 2023/07/05, 12:20

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/12
Report #: R7711222

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SMCM-JUL

Site Location: ON07

Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID WHI093 WHI094 WHI095

Sampling Date 2023/07/03 2023/07/03 2023/07/03

COC Number TCEC-SMCM-JUL TCEC-SMCM-JUL TCEC-SMCM-JUL

UNITS SP1 RDL QC Batch SP2 RDL SP3 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.11 0.11 8769373 <0.13 0.13 <0.16 0.16 8769373

Field Measurements

Field Conductivity uS/cm 334 N/A ONSITE 478 N/A 617 N/A ONSITE

Field Dissolved Oxygen mg/L 9.01 N/A ONSITE 9.35 N/A 14.14 N/A ONSITE

Field Temperature Celsius 25.9 N/A ONSITE 27.4 N/A 28.7 N/A ONSITE

Field Turbidity NTU 184.0 N/A ONSITE 58.1 N/A 12.3 N/A ONSITE

Field Measured pH pH 9.4 ONSITE 9.6 10.0 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8776482 <0.15 0.15 <0.15 0.15 8776482

Total BOD mg/L <2 2 8771244 <2 2 <2 2 8771244

Total Chemical Oxygen Demand (COD) mg/L 16 4.0 8775590 24 4.0 27 4.0 8775590

Conductivity umho/cm 310 1.0 8773283 500 1.0 660 1.0 8773283

Total Dissolved Solids mg/L 195 10 8775362 310 10 435 10 8775404

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8775667 <0.7 0.7 0.9 0.7 8775667

pH pH 8.96 8773279 8.73 8.94 8773279

Phenols-4AAP mg/L 0.0015 0.0010 8779751 0.0011 0.0010 <0.0010 0.0010 8779751

Total Phosphorus mg/L 0.086 0.030 8775684 0.063 0.030 <0.030 0.030 8775684

Total Suspended Solids mg/L 140 10 8774160 13 10 <10 10 8774148

Dissolved Sulphate (SO4) mg/L 73 1.0 8773464 140 1.0 240 1.0 8773464

Alkalinity (Total as CaCO3) mg/L 60 1.0 8773272 47 1.0 54 1.0 8773272

Dissolved Chloride (Cl-) mg/L 9.6 1.0 8773455 30 1.0 21 1.0 8773455

Nitrite (N) mg/L <0.010 0.010 8773230 <0.010 0.010 <0.010 0.010 8773230

Nitrate (N) mg/L <0.10 0.10 8773230 <0.10 0.10 <0.10 0.10 8773230

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID WHI096

Sampling Date 2023/07/03

COC Number TCEC-SMCM-JUL

UNITS SPDUP RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.13 0.13 8769373

Field Measurements

Field Conductivity uS/cm 478 N/A ONSITE

Field Dissolved Oxygen mg/L 9.35 N/A ONSITE

Field Temperature Celsius 27.4 N/A ONSITE

Field Turbidity NTU 58.1 N/A ONSITE

Field Measured pH pH 9.6 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8776482

Total BOD mg/L <2 2 8771244

Total Chemical Oxygen Demand (COD) mg/L 23 4.0 8775590

Conductivity umho/cm 500 1.0 8773283

Total Dissolved Solids mg/L 315 10 8775404

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8775667

pH pH 8.69 8773279

Phenols-4AAP mg/L 0.0012 0.0010 8779751

Total Phosphorus mg/L 0.061 0.030 8775684

Total Suspended Solids mg/L 14 10 8774148

Dissolved Sulphate (SO4) mg/L 140 1.0 8773464

Alkalinity (Total as CaCO3) mg/L 46 1.0 8773272

Dissolved Chloride (Cl-) mg/L 30 1.0 8773455

Nitrite (N) mg/L <0.010 0.010 8773230

Nitrate (N) mg/L <0.10 0.10 8773230

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID WHI093 WHI094 WHI095 WHI096

Sampling Date 2023/07/03 2023/07/03 2023/07/03 2023/07/03

COC Number TCEC-SMCM-JUL TCEC-SMCM-JUL TCEC-SMCM-JUL TCEC-SMCM-JUL

UNITS SP1 SP2 SP3 SPDUP RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 <0.10 <0.10 0.10 8778344

Total Arsenic (As) mg/L 0.005 0.003 0.005 0.003 0.001 8774144

Total Barium (Ba) mg/L 0.024 0.020 0.018 0.020 0.005 8774144

Total Boron (B) mg/L 0.31 0.26 0.17 0.27 0.02 8774144

Total Cadmium (Cd) mg/L <0.0001 <0.0001 <0.0001 <0.0001 0.0001 8774144

Total Calcium (Ca) mg/L 27 32 40 34 0.2 8774144

Total Chromium (Cr) mg/L <0.005 <0.005 <0.005 <0.005 0.005 8774144

Total Copper (Cu) mg/L 0.004 0.002 <0.002 0.002 0.002 8774144

Total Iron (Fe) mg/L 3.4 0.6 0.3 0.6 0.1 8774144

Total Lead (Pb) mg/L 0.0018 0.0007 <0.0005 <0.0005 0.0005 8774144

Total Magnesium (Mg) mg/L 19 20 39 21 0.05 8774144

Total Nickel (Ni) mg/L 0.006 0.003 0.003 0.003 0.001 8774144

Total Potassium (K) mg/L 2.4 1.4 4.0 1.4 0.2 8774144

Total Sodium (Na) mg/L 16 30 31 31 0.1 8774144

Total Zinc (Zn) mg/L 0.01 <0.01 <0.01 <0.01 0.01 8774144

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID WHI093 WHI094 WHI095 WHI096

Sampling Date 2023/07/03 2023/07/03 2023/07/03 2023/07/03

COC Number TCEC-SMCM-JUL TCEC-SMCM-JUL TCEC-SMCM-JUL TCEC-SMCM-JUL

UNITS SP1 SP2 SP3 SPDUP RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8777983

1,2-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 0.50 8777983

1,3-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 0.50 8777983

1,4-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 0.50 8777983

Hexachlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 0.50 8777983

1,2,4-Trichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 0.50 8777983

2,4-Dichlorophenol ug/L <0.30 <0.30 <0.30 <0.30 0.30 8777983

Pentachlorophenol ug/L <1.0 <1.0 <1.0 <1.0 1.0 8777983

Phenol ug/L <0.50 <0.50 <0.50 <0.50 0.50 8777983

2,4,6-Trichlorophenol ug/L <0.50 <0.50 <0.50 <0.50 0.50 8777983

Di-N-butyl phthalate ug/L <2.0 <2.0 <2.0 <2.0 2.0 8777983

Diethyl phthalate ug/L <1.0 <1.0 <1.0 <1.0 1.0 8777983

Dimethyl phthalate ug/L <1.0 <1.0 <1.0 <1.0 1.0 8777983

Surrogate Recovery (%)

2,4,6-Tribromophenol % 84 79 78 76 8777983

2-Fluorobiphenyl % 84 78 75 70 8777983

2-Fluorophenol % 31 30 29 28 8777983

D14-Terphenyl % 114 113 108 105 8777983

D5-Nitrobenzene % 80 75 74 66 8777983

D5-Phenol % 23 22 21 20 8777983

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID WHI093 WHI094 WHI095 WHI096

Sampling Date 2023/07/03 2023/07/03 2023/07/03 2023/07/03

COC Number TCEC-SMCM-JUL TCEC-SMCM-JUL TCEC-SMCM-JUL TCEC-SMCM-JUL

UNITS SP1 SP2 SP3 SPDUP RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8774965

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 0.40 8774965

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8774965

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 2.0 8774965

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8774965

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 0.20 8774965

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8774965

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 0.20 8774965

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 0.20 8774965

Surrogate Recovery (%)

4-Bromofluorobenzene % 105 105 105 103 8774965

D4-1,2-Dichloroethane % 104 106 105 106 8774965

D8-Toluene % 84 84 84 83 8774965

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3J7161
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8774965 4-Bromofluorobenzene 2023/07/11 107 (2) 70 - 130 108 70 - 130 108 %

8774965 D4-1,2-Dichloroethane 2023/07/11 98 (2) 70 - 130 97 70 - 130 104 %

8774965 D8-Toluene 2023/07/11 101 (2) 70 - 130 101 70 - 130 83 %

8777983 2,4,6-Tribromophenol 2023/07/10 93 10 - 130 91 10 - 130 70 %

8777983 2-Fluorobiphenyl 2023/07/10 89 30 - 130 73 30 - 130 82 %

8777983 2-Fluorophenol 2023/07/10 43 10 - 130 45 10 - 130 38 %

8777983 D14-Terphenyl 2023/07/10 124 30 - 130 116 30 - 130 116 %

8777983 D5-Nitrobenzene 2023/07/10 88 30 - 130 85 30 - 130 83 %

8777983 D5-Phenol 2023/07/10 30 10 - 130 29 10 - 130 26 %

8771244 Total BOD 2023/07/11 <2 mg/L      2.7 (1) 30 99 80 - 120

8773230 Nitrate (N) 2023/07/07 98 80 - 120 94 80 - 120 <0.10 mg/L      NC (1) 20

8773230 Nitrite (N) 2023/07/07 104 80 - 120 104 80 - 120 <0.010 mg/L      NC (1) 20

8773272 Alkalinity (Total as CaCO3) 2023/07/07 95 85 - 115 <1.0 mg/L      4.7 (1) 20

8773279 pH 2023/07/07 102 98 - 103      0.51 (1) N/A

8773283 Conductivity 2023/07/07 101 85 - 115 <1.0
umho/c

m
     0.30 (1) 10

8773455 Dissolved Chloride (Cl-) 2023/07/07 101 80 - 120 91 80 - 120 <1.0 mg/L      NC (1) 20

8773464 Dissolved Sulphate (SO4) 2023/07/07 84 75 - 125 93 80 - 120 <1.0 mg/L      13 (1) 20

8774144 Total Arsenic (As) 2023/07/11 102 80 - 120 99 80 - 120 <0.001 mg/L

8774144 Total Barium (Ba) 2023/07/11 97 80 - 120 95 80 - 120 <0.005 mg/L

8774144 Total Boron (B) 2023/07/11 99 80 - 120 99 80 - 120 <0.02 mg/L

8774144 Total Cadmium (Cd) 2023/07/11 97 80 - 120 97 80 - 120 <0.0001 mg/L

8774144 Total Calcium (Ca) 2023/07/11 NC 80 - 120 95 80 - 120 <0.2 mg/L

8774144 Total Chromium (Cr) 2023/07/11 97 80 - 120 94 80 - 120 <0.005 mg/L      0.67 (1) 20

8774144 Total Copper (Cu) 2023/07/11 101 80 - 120 97 80 - 120 <0.002 mg/L      0.92 (1) 20

8774144 Total Iron (Fe) 2023/07/11 95 80 - 120 94 80 - 120 <0.1 mg/L

8774144 Total Lead (Pb) 2023/07/11 92 80 - 120 93 80 - 120 <0.0005 mg/L

8774144 Total Magnesium (Mg) 2023/07/11 97 80 - 120 96 80 - 120 <0.05 mg/L

8774144 Total Nickel (Ni) 2023/07/11 94 80 - 120 94 80 - 120 <0.001 mg/L      1.2 (1) 20

8774144 Total Potassium (K) 2023/07/11 NC 80 - 120 94 80 - 120 <0.2 mg/L
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8774144 Total Sodium (Na) 2023/07/11 NC 80 - 120 98 80 - 120 <0.1 mg/L

8774144 Total Zinc (Zn) 2023/07/11 95 80 - 120 99 80 - 120 <0.01 mg/L      0.44 (1) 20

8774148 Total Suspended Solids 2023/07/10 95 85 - 115 <10 mg/L      5.4 (1) 20

8774160 Total Suspended Solids 2023/07/10 100 85 - 115 <10 mg/L      NC (1) 20

8774965 1,4-Dichlorobenzene 2023/07/11 105 (2) 70 - 130 101 70 - 130 <0.40 ug/L      NC (3) 30

8774965 Benzene 2023/07/11 92 (2) 70 - 130 89 70 - 130 <0.20 ug/L      NC (3) 30

8774965 Ethylbenzene 2023/07/11 85 (2) 70 - 130 83 70 - 130 <0.20 ug/L      NC (3) 30

8774965 Methylene Chloride(Dichloromethane) 2023/07/11 100 (2) 70 - 130 96 70 - 130 <2.0 ug/L      NC (3) 30

8774965 o-Xylene 2023/07/11 84 (2) 70 - 130 87 70 - 130 <0.20 ug/L      NC (3) 30

8774965 p+m-Xylene 2023/07/11 89 (2) 70 - 130 87 70 - 130 <0.20 ug/L      NC (3) 30

8774965 Toluene 2023/07/11 94 (2) 70 - 130 91 70 - 130 <0.20 ug/L      NC (3) 30

8774965 Total Xylenes 2023/07/11 <0.20 ug/L      NC (3) 30

8774965 Vinyl Chloride 2023/07/11 89 (2) 70 - 130 86 70 - 130 <0.20 ug/L      NC (3) 30

8775362 Total Dissolved Solids 2023/07/10 98 90 - 110 <10 mg/L      2.5 (1) 20

8775404 Total Dissolved Solids 2023/07/10 102 90 - 110 <10 mg/L      1.2 (1) 20

8775590 Total Chemical Oxygen Demand (COD) 2023/07/07 92 80 - 120 98 80 - 120 <4.0 mg/L      0 (1) 20

8775667 Total Kjeldahl Nitrogen (TKN) 2023/07/11 87 80 - 120 98 80 - 120 <0.7 mg/L      NC (1) 20 106 80 - 120

8775684 Total Phosphorus 2023/07/11 95 80 - 120 98 80 - 120 <0.030 mg/L      3.4 (1) 25 105 80 - 120

8776482 Total Ammonia-N 2023/07/10 102 75 - 125 100 80 - 120 <0.15 mg/L      NC (1) 20

8777983 1,2,4-Trichlorobenzene 2023/07/10 61 30 - 130 54 30 - 130 <0.50 ug/L      NC (4) 40

8777983 1,2-Dichlorobenzene 2023/07/10 62 30 - 130 55 30 - 130 <0.50 ug/L      NC (4) 40

8777983 1,3-Dichlorobenzene 2023/07/10 54 30 - 130 48 30 - 130 <0.50 ug/L      NC (4) 40

8777983 1,4-Dichlorobenzene 2023/07/10 55 30 - 130 50 30 - 130 <0.50 ug/L      NC (4) 40

8777983 2,4,6-Trichlorophenol 2023/07/10 98 10 - 130 99 10 - 130 <0.50 ug/L      NC (4) 40

8777983 2,4-Dichlorophenol 2023/07/10 91 10 - 130 82 10 - 130 <0.30 ug/L      NC (4) 40

8777983 Benzo(a)pyrene 2023/07/10 104 30 - 130 100 30 - 130 <0.20 ug/L      NC (4) 40

8777983 Diethyl phthalate 2023/07/10 99 30 - 130 97 30 - 130 <1.0 ug/L      NC (4) 40

8777983 Dimethyl phthalate 2023/07/10 107 30 - 130 103 30 - 130 <1.0 ug/L      NC (4) 40

8777983 Di-N-butyl phthalate 2023/07/10 106 30 - 130 107 30 - 130 <2.0 ug/L      NC (4) 40

8777983 Hexachlorobenzene 2023/07/10 103 30 - 130 94 30 - 130 <0.50 ug/L      NC (4) 40
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8777983 Pentachlorophenol 2023/07/10 75 10 - 130 68 10 - 130 <1.0 ug/L      NC (4) 40

8777983 Phenol 2023/07/10 33 10 - 130 32 10 - 130 <0.50 ug/L      NC (4) 40

8778344 Dissolved Mercury (Hg) 2023/07/10 97 75 - 125 99 80 - 120 <0.10 ug/L      NC (1) 20

8779751 Phenols-4AAP 2023/07/10 101 80 - 120 100 80 - 120 <0.0010 mg/L      0 (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [WHI093-08]

(3) Duplicate Parent ID [WHI093-08]

(4) Duplicate Parent ID [WHI094-01]
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Bureau Veritas Job #: C3J7161
Report Date: 2023/07/12

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3K1644
Received: 2023/07/08, 12:29

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/17
Report #: R7720667

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

Sample Matrix: Surface Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2023/07/13 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 1 N/A 2023/07/13 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 1 N/A 2023/07/12

Field Measured Dissolved Oxygen in Water 1 N/A 2023/07/12

Total Metals by ICPMS 1 N/A 2023/07/13 CAM SOP-00447 EPA 6020B m

Total Ammonia-N 1 N/A 2023/07/13 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/07/13 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Phenols (4AAP) 1 N/A 2023/07/11 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/07/12 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/07/13 CAM SOP-00464 SM 23 4500-SO42- E m

Field Temperature (2) 1 N/A 2023/07/12 Field Thermometer

Total Organic Carbon (TOC) (3) 1 N/A 2023/07/13 CAM SOP-00446 SM 23 5310B m

Turbidity - On-site 1 N/A 2023/07/12

Un-ionized Ammonia (4) 1 2023/07/10 2023/07/13 Auto Calc. PWQO

Volatile Organic Compounds in Water 1 N/A 2023/07/11 CAM SOP-00226 EPA 8260D m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
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BUREAU VERITAS JOB #: C3K1644
Received: 2023/07/08, 12:29

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/17
Report #: R7720667

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable  TOC.
(4) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3K1644
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

RESULTS OF ANALYSES OF  SURFACE WATER

Bureau Veritas ID WIF648

Sampling Date 2023/07/07

COC Number n/a

UNITS SS14A RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0035 0.0035 8778915

Field Measurements

Field Conductivity uS/cm 520 N/A ONSITE

Field Dissolved Oxygen mg/L 5.95 N/A ONSITE

Field Temperature Celsius 25.8 N/A ONSITE

Field Turbidity NTU 29.0 N/A ONSITE

Field Measured pH pH 8.0 ONSITE

Inorganics

Total Ammonia-N mg/L <0.050 0.050 8781030

Total Organic Carbon (TOC) mg/L 13 0.40 8783728

Phenols-4AAP mg/L 0.0012 0.0010 8782515

Dissolved Sulphate (SO4) mg/L 110 1.0 8780075

Alkalinity (Total as CaCO3) mg/L 160 1.0 8779281

Dissolved Chloride (Cl-) mg/L 5.0 1.0 8780070

Nitrate (N) mg/L <0.10 0.10 8779183

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K1644
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas ID WIF648

Sampling Date 2023/07/07

COC Number n/a

UNITS SS14A RDL QC Batch

Metals

Total Boron (B) mg/L 0.10 0.02 8783356

Total Calcium (Ca) mg/L 79 0.2 8783356

Total Chromium (Cr) mg/L <0.005 0.005 8783356

Total Iron (Fe) mg/L 0.8 0.1 8783356

Total Magnesium (Mg) mg/L 22 0.05 8783356

Total Nickel (Ni) mg/L 0.003 0.001 8783356

Total Potassium (K) mg/L 6.4 0.2 8783356

Total Sodium (Na) mg/L 7.7 0.1 8783356

Total Zinc (Zn) mg/L <0.01 0.01 8783356

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K1644
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VOLATILE ORGANICS BY GC/MS (SURFACE WATER)

Bureau Veritas ID WIF648

Sampling Date 2023/07/07

COC Number n/a

UNITS SS14A RDL QC Batch

Volatile Organics

Benzene ug/L <0.50 0.50 8778716

Ethylbenzene ug/L <0.50 0.50 8778716

Toluene ug/L <1.0 1.0 8778716

p+m-Xylene ug/L <0.50 0.50 8778716

o-Xylene ug/L <0.50 0.50 8778716

Total Xylenes ug/L <0.50 0.50 8778716

Surrogate Recovery (%)

4-Bromofluorobenzene % 100 8778716

D4-1,2-Dichloroethane % 105 8778716

D8-Toluene % 98 8778716

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K1644
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

GENERAL COMMENTS

Sample  WIF648 [SS14A]  : VOC Water Analysis: Due to foaming, sample required dilution. The detection limits were adjusted accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3K1644
Report Date: 2023/07/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8778716 4-Bromofluorobenzene 2023/07/11 103 (1) 70 - 130 104 70 - 130 98 %

8778716 D4-1,2-Dichloroethane 2023/07/11 103 (1) 70 - 130 107 70 - 130 102 %

8778716 D8-Toluene 2023/07/11 98 (1) 70 - 130 97 70 - 130 97 %

8778716 Benzene 2023/07/11 94 (1) 70 - 130 97 70 - 130 <0.10 ug/L      NC (2) 30

8778716 Ethylbenzene 2023/07/11 91 (1) 70 - 130 92 70 - 130 <0.10 ug/L      NC (2) 30

8778716 o-Xylene 2023/07/11 94 (1) 70 - 130 96 70 - 130 <0.10 ug/L      NC (2) 30

8778716 p+m-Xylene 2023/07/11 98 (1) 70 - 130 99 70 - 130 <0.10 ug/L      NC (2) 30

8778716 Toluene 2023/07/11 95 (1) 70 - 130 95 70 - 130 <0.20 ug/L      NC (2) 30

8778716 Total Xylenes 2023/07/11 <0.10 ug/L      NC (2) 30

8779183 Nitrate (N) 2023/07/13 99 80 - 120 98 80 - 120 <0.10 mg/L      NC (3) 20

8779281 Alkalinity (Total as CaCO3) 2023/07/13 99 85 - 115 <1.0 mg/L      8.4 (3) 20

8780070 Dissolved Chloride (Cl-) 2023/07/13 86 (4) 80 - 120 93 80 - 120 <1.0 mg/L      17 (5) 20

8780075 Dissolved Sulphate (SO4) 2023/07/13 NC (4) 75 - 125 97 80 - 120 <1.0 mg/L      2.2 (5) 20

8781030 Total Ammonia-N 2023/07/13 98 75 - 125 102 80 - 120 <0.050 mg/L      4.4 (3) 20

8782515 Phenols-4AAP 2023/07/11 99 80 - 120 101 80 - 120 <0.0010 mg/L      NC (3) 20

8783356 Total Boron (B) 2023/07/13 NC 80 - 120 102 80 - 120 <0.02 mg/L

8783356 Total Calcium (Ca) 2023/07/13 NC 80 - 120 100 80 - 120 <0.2 mg/L

8783356 Total Chromium (Cr) 2023/07/13 98 80 - 120 96 80 - 120 <0.005 mg/L      0.55 (3) 20

8783356 Total Iron (Fe) 2023/07/13 100 80 - 120 98 80 - 120 <0.1 mg/L

8783356 Total Magnesium (Mg) 2023/07/13 NC 80 - 120 99 80 - 120 <0.05 mg/L

8783356 Total Nickel (Ni) 2023/07/13 95 80 - 120 97 80 - 120 <0.001 mg/L      1.2 (3) 20

8783356 Total Potassium (K) 2023/07/13 98 80 - 120 99 80 - 120 <0.2 mg/L

8783356 Total Sodium (Na) 2023/07/13 NC 80 - 120 99 80 - 120 <0.1 mg/L

8783356 Total Zinc (Zn) 2023/07/13 100 80 - 120 102 80 - 120 <0.01 mg/L      1.4 (3) 20

Page 7 of 11

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: BG

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3K1644
Report Date: 2023/07/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

8783728 Total Organic Carbon (TOC) 2023/07/12 96 80 - 120 98 80 - 120 <0.40 mg/L      NC (3) 20

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Matrix Spike Parent ID [WIF648-05]

(2) Duplicate Parent ID [WIF648-05]

(3) Duplicate Parent ID

(4) Matrix Spike Parent ID [WIF648-01]

(5) Duplicate Parent ID [WIF648-01]
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Bureau Veritas Job #: C3K1644
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: BG

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3K1651
Received: 2023/07/08, 12:29

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/17
Report #: R7720613

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

Sample Matrix: Surface Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 1 2023/07/11 2023/07/11 CAM SOP-00301 EPA 8270 m

Alkalinity 1 N/A 2023/07/12 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 1 2023/07/10 2023/07/15 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 1 N/A 2023/07/13 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 1 N/A 2023/07/11 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 1 N/A 2023/07/12

Conductivity 1 N/A 2023/07/12 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 1 N/A 2023/07/12

Dissolved Mercury in Water by CVAA 1 2023/07/12 2023/07/12 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 1 N/A 2023/07/13 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/07/12 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/07/13 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/07/10 2023/07/12 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2023/07/10 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/07/12 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/07/13 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/07/13 2023/07/14 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 1 N/A 2023/07/12 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/07/11 2023/07/13 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 1 2023/07/11 2023/07/12 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 1 2023/07/13 2023/07/14 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 1 N/A 2023/07/12

Un-ionized Ammonia (3) 1 2023/07/10 2023/07/12 Auto Calc. PWQO

Volatile Organic Compounds in Water 1 N/A 2023/07/13 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
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BUREAU VERITAS JOB #: C3K1651
Received: 2023/07/08, 12:29

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/17
Report #: R7720613

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3K1651
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

RESULTS OF ANALYSES OF  SURFACE WATER

Bureau Veritas ID WIF655

Sampling Date 2023/07/07

COC Number n/a

UNITS SP4 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.042 0.042 8778915

Field Measurements

Field Conductivity uS/cm 586 N/A ONSITE

Field Dissolved Oxygen mg/L 8.59 N/A ONSITE

Field Temperature Celsius 28.8 N/A ONSITE

Field Turbidity NTU 49.7 N/A ONSITE

Field Measured pH pH 8.6 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8781046

Total BOD mg/L 3 2 8778977

Total Chemical Oxygen Demand (COD) mg/L 17 4.0 8780823

Conductivity umho/cm 640 1.0 8780042

Total Dissolved Solids mg/L 440 10 8786523

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8780987

pH pH 7.94 8780044

Phenols-4AAP mg/L <0.0010 0.0010 8780135

Total Phosphorus mg/L 0.043 0.030 8780980

Total Suspended Solids mg/L 50 10 8786465

Dissolved Sulphate (SO4) mg/L 170 1.0 8780075

Alkalinity (Total as CaCO3) mg/L 90 1.0 8780038

Dissolved Chloride (Cl-) mg/L 32 1.0 8780070

Nitrite (N) mg/L <0.010 0.010 8780037

Nitrate (N) mg/L <0.10 0.10 8780037

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K1651
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas ID WIF655

Sampling Date 2023/07/07

COC Number n/a

UNITS SP4 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 0.10 8783420

Total Arsenic (As) mg/L 0.003 0.001 8783356

Total Barium (Ba) mg/L 0.036 0.005 8783356

Total Boron (B) mg/L 0.07 0.02 8783356

Total Cadmium (Cd) mg/L <0.0001 0.0001 8783356

Total Calcium (Ca) mg/L 70 0.2 8783356

Total Chromium (Cr) mg/L <0.005 0.005 8783356

Total Copper (Cu) mg/L 0.002 0.002 8783356

Total Iron (Fe) mg/L 1.7 0.1 8783356

Total Lead (Pb) mg/L 0.0008 0.0005 8783356

Total Magnesium (Mg) mg/L 26 0.05 8783356

Total Nickel (Ni) mg/L 0.003 0.001 8783356

Total Potassium (K) mg/L 2.9 0.2 8783356

Total Sodium (Na) mg/L 23 0.1 8783356

Total Zinc (Zn) mg/L <0.01 0.01 8783356

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K1651
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

SEMI-VOLATILE ORGANICS BY GC-MS (SURFACE WATER)

Bureau Veritas ID WIF655

Sampling Date 2023/07/07

COC Number n/a

UNITS SP4 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 0.80 8780444

1,2-Dichlorobenzene ug/L <2.0 2.0 8780444

1,3-Dichlorobenzene ug/L <2.0 2.0 8780444

1,4-Dichlorobenzene ug/L <2.0 2.0 8780444

Hexachlorobenzene ug/L <2.0 2.0 8780444

1,2,4-Trichlorobenzene ug/L <2.0 2.0 8780444

2,4-Dichlorophenol ug/L <1.2 1.2 8780444

Pentachlorophenol ug/L <4.0 4.0 8780444

Phenol ug/L <2.0 2.0 8780444

2,4,6-Trichlorophenol ug/L <2.0 2.0 8780444

Di-N-butyl phthalate ug/L <8.0 8.0 8780444

Diethyl phthalate ug/L <4.0 4.0 8780444

Dimethyl phthalate ug/L <4.0 4.0 8780444

Surrogate Recovery (%)

2,4,6-Tribromophenol % 77 8780444

2-Fluorobiphenyl % 79 8780444

2-Fluorophenol % 39 8780444

D14-Terphenyl % 128 8780444

D5-Nitrobenzene % 81 8780444

D5-Phenol % 25 8780444

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K1651
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

VOLATILE ORGANICS BY GC/MS (SURFACE WATER)

Bureau Veritas ID WIF655

Sampling Date 2023/07/07

COC Number n/a

UNITS SP4 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8781728

1,4-Dichlorobenzene ug/L <0.40 0.40 8781728

Ethylbenzene ug/L <0.20 0.20 8781728

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8781728

Toluene ug/L <0.20 0.20 8781728

Vinyl Chloride ug/L <0.20 0.20 8781728

p+m-Xylene ug/L <0.20 0.20 8781728

o-Xylene ug/L <0.20 0.20 8781728

Total Xylenes ug/L <0.20 0.20 8781728

Surrogate Recovery (%)

4-Bromofluorobenzene % 99 8781728

D4-1,2-Dichloroethane % 110 8781728

D8-Toluene % 99 8781728

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K1651
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

GENERAL COMMENTS

Sample  WIF655 [SP4]  : ABN Analysis: Due to the sample matrix, a smaller than usual portion of the sample was used for extraction. Detection limits
were adjusted accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3K1651
Report Date: 2023/07/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8780444 2,4,6-Tribromophenol 2023/07/11 83 10 - 130 67 %

8780444 2-Fluorobiphenyl 2023/07/11 73 30 - 130 79 %

8780444 2-Fluorophenol 2023/07/11 44 10 - 130 39 %

8780444 D14-Terphenyl 2023/07/11 124 30 - 130 124 %

8780444 D5-Nitrobenzene 2023/07/11 80 30 - 130 83 %

8780444 D5-Phenol 2023/07/11 29 10 - 130 25 %

8781728 4-Bromofluorobenzene 2023/07/13 99 70 - 130 98 70 - 130 100 %

8781728 D4-1,2-Dichloroethane 2023/07/13 109 70 - 130 101 70 - 130 107 %

8781728 D8-Toluene 2023/07/13 99 70 - 130 100 70 - 130 99 %

8778977 Total BOD 2023/07/15 <2 mg/L      18 (1) 30 96 80 - 120

8780037 Nitrate (N) 2023/07/13 100 80 - 120 97 80 - 120 <0.10 mg/L      NC (2) 20

8780037 Nitrite (N) 2023/07/13 86 80 - 120 105 80 - 120 <0.010 mg/L      NC (2) 20

8780038 Alkalinity (Total as CaCO3) 2023/07/12 96 85 - 115 <1.0 mg/L      0.58 (3) 20

8780042 Conductivity 2023/07/12 101 85 - 115 <1.0
umho/c

m
     0.31 (3) 10

8780044 pH 2023/07/12 102 98 - 103      1.3 (3) N/A

8780070 Dissolved Chloride (Cl-) 2023/07/13 86 80 - 120 93 80 - 120 <1.0 mg/L      17 (2) 20

8780075 Dissolved Sulphate (SO4) 2023/07/13 NC 75 - 125 97 80 - 120 <1.0 mg/L      2.2 (2) 20

8780135 Phenols-4AAP 2023/07/10 102 80 - 120 101 80 - 120 <0.0010 mg/L      0 (2) 20

8780444 1,2,4-Trichlorobenzene 2023/07/11 41 30 - 130 <0.50 ug/L      13 (2) 40

8780444 1,2-Dichlorobenzene 2023/07/11 41 30 - 130 <0.50 ug/L      13 (2) 40

8780444 1,3-Dichlorobenzene 2023/07/11 37 30 - 130 <0.50 ug/L      12 (2) 40

8780444 1,4-Dichlorobenzene 2023/07/11 38 30 - 130 <0.50 ug/L      12 (2) 40

8780444 2,4,6-Trichlorophenol 2023/07/11 91 10 - 130 <0.50 ug/L      0.50 (2) 40

8780444 2,4-Dichlorophenol 2023/07/11 75 10 - 130 <0.30 ug/L      0.78 (2) 40

8780444 Benzo(a)pyrene 2023/07/11 94 30 - 130 <0.20 ug/L      5.5 (2) 40

8780444 Diethyl phthalate 2023/07/11 90 30 - 130 <1.0 ug/L      2.7 (2) 40

8780444 Dimethyl phthalate 2023/07/11 96 30 - 130 <1.0 ug/L      2.9 (2) 40

8780444 Di-N-butyl phthalate 2023/07/11 95 30 - 130 <2.0 ug/L      3.0 (2) 40

8780444 Hexachlorobenzene 2023/07/11 87 30 - 130 <0.50 ug/L      3.9 (2) 40
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3K1651
Report Date: 2023/07/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8780444 Pentachlorophenol 2023/07/11 63 10 - 130 <1.0 ug/L      3.3 (2) 40

8780444 Phenol 2023/07/11 29 10 - 130 <0.50 ug/L      1.7 (2) 40

8780823 Total Chemical Oxygen Demand (COD) 2023/07/11 93 80 - 120 98 80 - 120 <4.0 mg/L      4.5 (2) 20

8780980 Total Phosphorus 2023/07/12 97 (4) 80 - 120 100 80 - 120 <0.030 mg/L      3.6 (5) 25 104 80 - 120

8780987 Total Kjeldahl Nitrogen (TKN) 2023/07/13 97 (4) 80 - 120 95 80 - 120 <0.7 mg/L      NC (5) 20 94 80 - 120

8781046 Total Ammonia-N 2023/07/12 101 (6) 75 - 125 99 80 - 120 <0.15 mg/L      NC (7) 20

8781728 1,4-Dichlorobenzene 2023/07/13 106 70 - 130 106 70 - 130 <0.40 ug/L      NC (2) 30

8781728 Benzene 2023/07/13 92 70 - 130 89 70 - 130 <0.20 ug/L      NC (2) 30

8781728 Ethylbenzene 2023/07/13 90 70 - 130 92 70 - 130 <0.20 ug/L      NC (2) 30

8781728 Methylene Chloride(Dichloromethane) 2023/07/13 101 70 - 130 95 70 - 130 <2.0 ug/L      NC (2) 30

8781728 o-Xylene 2023/07/13 89 70 - 130 91 70 - 130 <0.20 ug/L      NC (2) 30

8781728 p+m-Xylene 2023/07/13 94 70 - 130 96 70 - 130 <0.20 ug/L      NC (2) 30

8781728 Toluene 2023/07/13 91 70 - 130 91 70 - 130 <0.20 ug/L      NC (2) 30

8781728 Total Xylenes 2023/07/13 <0.20 ug/L      NC (2) 30

8781728 Vinyl Chloride 2023/07/13 88 70 - 130 92 70 - 130 <0.20 ug/L

8783356 Total Arsenic (As) 2023/07/13 103 80 - 120 100 80 - 120 <0.001 mg/L

8783356 Total Barium (Ba) 2023/07/13 98 80 - 120 95 80 - 120 <0.005 mg/L

8783356 Total Boron (B) 2023/07/13 NC 80 - 120 102 80 - 120 <0.02 mg/L

8783356 Total Cadmium (Cd) 2023/07/13 99 80 - 120 98 80 - 120 <0.0001 mg/L

8783356 Total Calcium (Ca) 2023/07/13 NC 80 - 120 100 80 - 120 <0.2 mg/L

8783356 Total Chromium (Cr) 2023/07/13 98 80 - 120 96 80 - 120 <0.005 mg/L      0.55 (2) 20

8783356 Total Copper (Cu) 2023/07/13 105 80 - 120 100 80 - 120 <0.002 mg/L      0.19 (2) 20

8783356 Total Iron (Fe) 2023/07/13 100 80 - 120 98 80 - 120 <0.1 mg/L

8783356 Total Lead (Pb) 2023/07/13 98 80 - 120 100 80 - 120 <0.0005 mg/L

8783356 Total Magnesium (Mg) 2023/07/13 NC 80 - 120 99 80 - 120 <0.05 mg/L

8783356 Total Nickel (Ni) 2023/07/13 95 80 - 120 97 80 - 120 <0.001 mg/L      1.2 (2) 20

8783356 Total Potassium (K) 2023/07/13 98 80 - 120 99 80 - 120 <0.2 mg/L

8783356 Total Sodium (Na) 2023/07/13 NC 80 - 120 99 80 - 120 <0.1 mg/L

8783356 Total Zinc (Zn) 2023/07/13 100 80 - 120 102 80 - 120 <0.01 mg/L      1.4 (2) 20

8783420 Dissolved Mercury (Hg) 2023/07/12 99 75 - 125 103 80 - 120 <0.10 ug/L      NC (2) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3K1651
Report Date: 2023/07/17

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8786465 Total Suspended Solids 2023/07/14 101 85 - 115 <10 mg/L      2.2 (2) 20

8786523 Total Dissolved Solids 2023/07/14 97 90 - 110 <10 mg/L      3.4 (2) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID [WIF655-04]

(2) Duplicate Parent ID

(3) Duplicate Parent ID [WIF655-02]

(4) Matrix Spike Parent ID [WIF655-05]

(5) Duplicate Parent ID [WIF655-05]

(6) Matrix Spike Parent ID [WIF655-10]

(7) Duplicate Parent ID [WIF655-10]
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Bureau Veritas Job #: C3K1651
Report Date: 2023/07/17

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3K9585
Received: 2023/07/14, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/24
Report #: R7732004

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 1 2023/07/19 2023/07/20 CAM SOP-00301 EPA 8270 m

Alkalinity 1 N/A 2023/07/17 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 1 2023/07/15 2023/07/20 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 1 N/A 2023/07/17 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 1 N/A 2023/07/19 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 1 N/A 2023/07/20

Conductivity 1 N/A 2023/07/17 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 1 N/A 2023/07/20

Dissolved Mercury in Water by CVAA 1 2023/07/18 2023/07/20 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 1 N/A 2023/07/21 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/07/20 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/07/17 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/07/15 2023/07/17 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2023/07/18 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/07/20 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/07/17 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/07/18 2023/07/19 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 1 N/A 2023/07/20 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/07/17 2023/07/18 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 1 2023/07/18 2023/07/18 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 1 2023/07/18 2023/07/19 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 1 N/A 2023/07/20

Un-ionized Ammonia (3) 1 2023/07/14 2023/07/20 Auto Calc. PWQO

Volatile Organic Compounds in Water 1 N/A 2023/07/16 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
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BUREAU VERITAS JOB #: C3K9585
Received: 2023/07/14, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/24
Report #: R7732004

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3K9585
Report Date: 2023/07/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID WJW566

Sampling Date 2023/07/13

COC Number n/a

UNITS SS1 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0091 0.0091 8790373

Field Measurements

Field Conductivity uS/cm 398 N/A ONSITE

Field Dissolved Oxygen mg/L 8.95 N/A ONSITE

Field Temperature Celsius 20.6 N/A ONSITE

Field Turbidity NTU 356 N/A ONSITE

Field Measured pH pH 8.1 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8796490

Total BOD mg/L 5 2 8791527

Total Chemical Oxygen Demand (COD) mg/L 23 4.0 8793273

Conductivity umho/cm 440 1.0 8791915

Total Dissolved Solids mg/L 270 10 8795336

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8793374

pH pH 7.98 8791929

Phenols-4AAP mg/L 0.0015 0.0010 8796202

Total Phosphorus mg/L 0.16 0.030 8795617

Total Suspended Solids mg/L 170 10 8795300

Dissolved Sulphate (SO4) mg/L 110 1.0 8791838

Alkalinity (Total as CaCO3) mg/L 81 1.0 8791933

Dissolved Chloride (Cl-) mg/L 11 1.0 8791832

Nitrite (N) mg/L 0.017 0.010 8791793

Nitrate (N) mg/L 0.18 0.10 8791793

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K9585
Report Date: 2023/07/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID WJW566

Sampling Date 2023/07/13

COC Number n/a

UNITS SS1 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 0.10 8795689

Total Arsenic (As) mg/L 0.006 0.001 8795263

Total Barium (Ba) mg/L 0.046 0.005 8795263

Total Boron (B) mg/L 0.23 0.02 8795263

Total Cadmium (Cd) mg/L <0.0001 0.0001 8795263

Total Calcium (Ca) mg/L 66 0.2 8795263

Total Chromium (Cr) mg/L 0.010 0.005 8795263

Total Copper (Cu) mg/L 0.009 0.002 8795263

Total Iron (Fe) mg/L 9.8 0.1 8795263

Total Lead (Pb) mg/L 0.0040 0.0005 8795263

Total Magnesium (Mg) mg/L 26 0.05 8795263

Total Nickel (Ni) mg/L 0.015 0.001 8795263

Total Potassium (K) mg/L 4.4 0.2 8795263

Total Sodium (Na) mg/L 15 0.1 8795263

Total Zinc (Zn) mg/L 0.02 0.01 8795263

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 4 of 13

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C3K9585
Report Date: 2023/07/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID WJW566

Sampling Date 2023/07/13

COC Number n/a

UNITS SS1 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.20 0.20 8799644

1,2-Dichlorobenzene ug/L <0.50 0.50 8799644

1,3-Dichlorobenzene ug/L <0.50 0.50 8799644

1,4-Dichlorobenzene ug/L <0.50 0.50 8799644

Hexachlorobenzene ug/L <0.50 0.50 8799644

1,2,4-Trichlorobenzene ug/L <0.50 0.50 8799644

2,4-Dichlorophenol ug/L <0.30 0.30 8799644

Pentachlorophenol ug/L <1.0 1.0 8799644

Phenol ug/L <0.50 0.50 8799644

2,4,6-Trichlorophenol ug/L <0.50 0.50 8799644

Di-N-butyl phthalate ug/L <2.0 2.0 8799644

Diethyl phthalate ug/L <1.0 1.0 8799644

Dimethyl phthalate ug/L <1.0 1.0 8799644

Surrogate Recovery (%)

2,4,6-Tribromophenol % 70 8799644

2-Fluorobiphenyl % 65 8799644

2-Fluorophenol % 36 8799644

D14-Terphenyl % 89 8799644

D5-Nitrobenzene % 74 8799644

D5-Phenol % 27 8799644

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K9585
Report Date: 2023/07/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID WJW566

Sampling Date 2023/07/13

COC Number n/a

UNITS SS1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8790526

1,4-Dichlorobenzene ug/L <0.40 0.40 8790526

Ethylbenzene ug/L <0.20 0.20 8790526

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8790526

Toluene ug/L <0.20 0.20 8790526

Vinyl Chloride ug/L <0.20 0.20 8790526

p+m-Xylene ug/L <0.20 0.20 8790526

o-Xylene ug/L <0.20 0.20 8790526

Total Xylenes ug/L <0.20 0.20 8790526

Surrogate Recovery (%)

4-Bromofluorobenzene % 94 8790526

D4-1,2-Dichloroethane % 113 8790526

D8-Toluene % 100 8790526

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K9585
Report Date: 2023/07/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

GENERAL COMMENTS

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3K9585
Report Date: 2023/07/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8790526 4-Bromofluorobenzene 2023/07/15 95 70 - 130 94 70 - 130 95 %

8790526 D4-1,2-Dichloroethane 2023/07/15 113 70 - 130 109 70 - 130 109 %

8790526 D8-Toluene 2023/07/15 102 70 - 130 102 70 - 130 101 %

8799644 2,4,6-Tribromophenol 2023/07/20 83 10 - 130 90 10 - 130 66 %

8799644 2-Fluorobiphenyl 2023/07/20 36 30 - 130 67 30 - 130 60 %

8799644 2-Fluorophenol 2023/07/20 19 10 - 130 50 10 - 130 39 %

8799644 D14-Terphenyl 2023/07/20 85 30 - 130 98 30 - 130 83 %

8799644 D5-Nitrobenzene 2023/07/20 39 30 - 130 82 30 - 130 66 %

8799644 D5-Phenol 2023/07/20 15 10 - 130 32 10 - 130 25 %

8790526 1,4-Dichlorobenzene 2023/07/16 101 70 - 130 110 70 - 130 <0.40 ug/L      NC (1) 30

8790526 Benzene 2023/07/16 90 70 - 130 98 70 - 130 <0.20 ug/L      NC (1) 30

8790526 Ethylbenzene 2023/07/16 87 70 - 130 96 70 - 130 <0.20 ug/L      NC (1) 30

8790526 Methylene Chloride(Dichloromethane) 2023/07/16 93 70 - 130 99 70 - 130 <2.0 ug/L      NC (1) 30

8790526 o-Xylene 2023/07/16 88 70 - 130 97 70 - 130 <0.20 ug/L      NC (1) 30

8790526 p+m-Xylene 2023/07/16 88 70 - 130 98 70 - 130 <0.20 ug/L      5.7 (1) 30

8790526 Toluene 2023/07/16 88 70 - 130 97 70 - 130 <0.20 ug/L      3.7 (1) 30

8790526 Total Xylenes 2023/07/16 <0.20 ug/L      5.7 (1) 30

8790526 Vinyl Chloride 2023/07/16 89 70 - 130 102 70 - 130 <0.20 ug/L      0.97 (1) 30

8791527 Total BOD 2023/07/20 <2 mg/L      NC (1) 30 94 80 - 120

8791793 Nitrate (N) 2023/07/17 98 80 - 120 98 80 - 120 <0.10 mg/L      NC (1) 20

8791793 Nitrite (N) 2023/07/17 107 80 - 120 106 80 - 120 <0.010 mg/L      1.4 (1) 20

8791832 Dissolved Chloride (Cl-) 2023/07/17 86 80 - 120 98 80 - 120 <1.0 mg/L      7.6 (1) 20

8791838 Dissolved Sulphate (SO4) 2023/07/17 89 75 - 125 96 80 - 120 <1.0 mg/L      7.3 (1) 20

8791915 Conductivity 2023/07/17 103 85 - 115 <1.0
umho/c

m
     0.53 (1) 10

8791929 pH 2023/07/17 102 98 - 103      1.4 (1) N/A

8791933 Alkalinity (Total as CaCO3) 2023/07/17 93 85 - 115 <1.0 mg/L      0.049 (1) 20

8793273 Total Chemical Oxygen Demand (COD) 2023/07/19 99 80 - 120 106 80 - 120 <4.0 mg/L      NC (1) 20

8793374 Total Kjeldahl Nitrogen (TKN) 2023/07/18 99 80 - 120 103 80 - 120 <0.7 mg/L      NC (1) 20 101 80 - 120

8795263 Total Arsenic (As) 2023/07/21 102 (2) 80 - 120 101 80 - 120 <0.001 mg/L      1.5 (3) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3K9585
Report Date: 2023/07/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8795263 Total Barium (Ba) 2023/07/21 100 (2) 80 - 120 99 80 - 120 <0.005 mg/L      1.7 (3) 20

8795263 Total Boron (B) 2023/07/21 97 (2) 80 - 120 99 80 - 120 <0.02 mg/L      0.73 (3) 20

8795263 Total Cadmium (Cd) 2023/07/21 101 (2) 80 - 120 100 80 - 120 <0.0001 mg/L      NC (3) 20

8795263 Total Calcium (Ca) 2023/07/21 NC (2) 80 - 120 102 80 - 120 <0.2 mg/L      2.8 (3) 20

8795263 Total Chromium (Cr) 2023/07/21 97 (2) 80 - 120 96 80 - 120 <0.005 mg/L      2.2 (3) 20

8795263 Total Copper (Cu) 2023/07/21 98 (2) 80 - 120 100 80 - 120 <0.002 mg/L      1.8 (3) 20

8795263 Total Iron (Fe) 2023/07/21 99 (2) 80 - 120 98 80 - 120 <0.1 mg/L      1.8 (3) 20

8795263 Total Lead (Pb) 2023/07/21 99 (2) 80 - 120 95 80 - 120 <0.0005 mg/L      0.65 (3) 20

8795263 Total Magnesium (Mg) 2023/07/21 NC (2) 80 - 120 98 80 - 120 <0.05 mg/L      0.87 (3) 20

8795263 Total Nickel (Ni) 2023/07/21 94 (2) 80 - 120 95 80 - 120 <0.001 mg/L      2.0 (3) 20

8795263 Total Potassium (K) 2023/07/21 102 (2) 80 - 120 101 80 - 120 <0.2 mg/L      1.1 (3) 20

8795263 Total Sodium (Na) 2023/07/21 96 (2) 80 - 120 99 80 - 120 <0.1 mg/L      1.5 (3) 20

8795263 Total Zinc (Zn) 2023/07/21 100 (2) 80 - 120 100 80 - 120 <0.01 mg/L      5.5 (3) 20

8795300 Total Suspended Solids 2023/07/19 98 85 - 115 <10 mg/L      13 (1) 20

8795336 Total Dissolved Solids 2023/07/19 95 90 - 110 <10 mg/L      1.2 (1) 20

8795617 Total Phosphorus 2023/07/18 103 80 - 120 105 80 - 120 <0.030 mg/L      2.8 (1) 25 109 80 - 120

8795689 Dissolved Mercury (Hg) 2023/07/20 100 75 - 125 105 80 - 120 <0.10 ug/L      NC (1) 20

8796202 Phenols-4AAP 2023/07/18 103 (4) 80 - 120 102 80 - 120 <0.0010 mg/L      14 (5) 20

8796490 Total Ammonia-N 2023/07/20 101 75 - 125 101 80 - 120 <0.15 mg/L      17 (1) 20

8799644 1,2,4-Trichlorobenzene 2023/07/20 24 (6) 30 - 130 43 30 - 130 <0.50 ug/L

8799644 1,2-Dichlorobenzene 2023/07/20 24 (6) 30 - 130 46 30 - 130 <0.50 ug/L

8799644 1,3-Dichlorobenzene 2023/07/20 22 (6) 30 - 130 40 30 - 130 <0.50 ug/L

8799644 1,4-Dichlorobenzene 2023/07/20 22 (6) 30 - 130 41 30 - 130 <0.50 ug/L

8799644 2,4,6-Trichlorophenol 2023/07/20 66 10 - 130 97 10 - 130 <0.50 ug/L

8799644 2,4-Dichlorophenol 2023/07/20 47 10 - 130 80 10 - 130 <0.30 ug/L

8799644 Benzo(a)pyrene 2023/07/20 99 30 - 130 105 30 - 130 <0.20 ug/L

8799644 Diethyl phthalate 2023/07/20 80 30 - 130 97 30 - 130 <1.0 ug/L

8799644 Dimethyl phthalate 2023/07/20 75 30 - 130 97 30 - 130 <1.0 ug/L

8799644 Di-N-butyl phthalate 2023/07/20 95 30 - 130 106 30 - 130 <2.0 ug/L      NC (1) 40

8799644 Hexachlorobenzene 2023/07/20 77 30 - 130 90 30 - 130 <0.50 ug/L
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3K9585
Report Date: 2023/07/24

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8799644 Pentachlorophenol 2023/07/20 82 10 - 130 81 10 - 130 <1.0 ug/L

8799644 Phenol 2023/07/20 16 10 - 130 34 10 - 130 <0.50 ug/L

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [WJW566-06]

(3) Duplicate Parent ID [WJW566-06]

(4) Matrix Spike Parent ID [WJW566-08]

(5) Duplicate Parent ID [WJW566-08]

(6) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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Bureau Veritas Job #: C3K9585
Report Date: 2023/07/24

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3K9595
Received: 2023/07/14, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/25
Report #: R7734215

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

Sample Matrix: Water
# Samples Received: 1

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 1 2023/07/22 2023/07/24 CAM SOP-00301 EPA 8270 m

Alkalinity 1 N/A 2023/07/17 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 1 2023/07/15 2023/07/20 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 1 N/A 2023/07/17 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 1 N/A 2023/07/19 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 1 N/A 2023/07/20

Conductivity 1 N/A 2023/07/17 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 1 N/A 2023/07/20

Dissolved Mercury in Water by CVAA 1 2023/07/18 2023/07/20 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 1 N/A 2023/07/21 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/07/20 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/07/17 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/07/15 2023/07/17 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2023/07/18 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/07/20 Field pH Meter

Sulphate by Automated Turbidimetry 1 N/A 2023/07/17 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 1 2023/07/18 2023/07/19 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 1 N/A 2023/07/20 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/07/17 2023/07/18 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 1 2023/07/18 2023/07/18 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 1 2023/07/18 2023/07/19 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 1 N/A 2023/07/20

Un-ionized Ammonia (3) 1 2023/07/14 2023/07/20 Auto Calc. PWQO

Volatile Organic Compounds in Water 1 N/A 2023/07/16 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in

Page 1 of 13

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BUREAU VERITAS JOB #: C3K9595
Received: 2023/07/14, 09:00

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/07/25
Report #: R7734215

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3K9595
Report Date: 2023/07/25

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID WJW595

Sampling Date 2023/07/13

COC Number n/a

UNITS SP2 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.075 0.075 8790373

Field Measurements

Field Conductivity uS/cm 461 N/A ONSITE

Field Dissolved Oxygen mg/L 9.43 N/A ONSITE

Field Temperature Celsius 21.5 N/A ONSITE

Field Turbidity NTU 14.5 N/A ONSITE

Field Measured pH pH 9.2 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8796490

Total BOD mg/L <2 2 8791527

Total Chemical Oxygen Demand (COD) mg/L 22 4.0 8793273

Conductivity umho/cm 490 1.0 8791915

Total Dissolved Solids mg/L 285 10 8795336

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8793374

pH pH 8.89 8791929

Phenols-4AAP mg/L <0.0010 0.0010 8796202

Total Phosphorus mg/L <0.030 0.030 8795617

Total Suspended Solids mg/L 16 10 8795300

Dissolved Sulphate (SO4) mg/L 130 1.0 8791838

Alkalinity (Total as CaCO3) mg/L 48 1.0 8791933

Dissolved Chloride (Cl-) mg/L 25 1.0 8791832

Nitrite (N) mg/L <0.010 0.010 8791793

Nitrate (N) mg/L <0.10 0.10 8791793

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K9595
Report Date: 2023/07/25

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID WJW595

Sampling Date 2023/07/13

COC Number n/a

UNITS SP2 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 0.10 8795689

Total Arsenic (As) mg/L 0.003 0.001 8795263

Total Barium (Ba) mg/L 0.020 0.005 8795263

Total Boron (B) mg/L 0.23 0.02 8795263

Total Cadmium (Cd) mg/L <0.0001 0.0001 8795263

Total Calcium (Ca) mg/L 37 0.2 8795263

Total Chromium (Cr) mg/L <0.005 0.005 8795263

Total Copper (Cu) mg/L 0.002 0.002 8795263

Total Iron (Fe) mg/L 0.4 0.1 8795263

Total Lead (Pb) mg/L <0.0005 0.0005 8795263

Total Magnesium (Mg) mg/L 20 0.05 8795263

Total Nickel (Ni) mg/L 0.002 0.001 8795263

Total Potassium (K) mg/L 2.0 0.2 8795263

Total Sodium (Na) mg/L 29 0.1 8795263

Total Zinc (Zn) mg/L <0.01 0.01 8795263

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K9595
Report Date: 2023/07/25

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID WJW595

Sampling Date 2023/07/13

COC Number n/a

UNITS SP2 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.20 0.20 8806243

1,2-Dichlorobenzene ug/L <0.50 0.50 8806243

1,3-Dichlorobenzene ug/L <0.50 0.50 8806243

1,4-Dichlorobenzene ug/L <0.50 0.50 8806243

Hexachlorobenzene ug/L <0.50 0.50 8806243

1,2,4-Trichlorobenzene ug/L <0.50 0.50 8806243

2,4-Dichlorophenol ug/L <0.30 0.30 8806243

Pentachlorophenol ug/L <1.0 1.0 8806243

Phenol ug/L <0.50 0.50 8806243

2,4,6-Trichlorophenol ug/L <0.50 0.50 8806243

Di-N-butyl phthalate ug/L <2.0 2.0 8806243

Diethyl phthalate ug/L <1.0 1.0 8806243

Dimethyl phthalate ug/L <1.0 1.0 8806243

Surrogate Recovery (%)

2,4,6-Tribromophenol % 92 8806243

2-Fluorobiphenyl % 79 8806243

2-Fluorophenol % 31 8806243

D14-Terphenyl % 101 8806243

D5-Nitrobenzene % 86 8806243

D5-Phenol % 26 8806243

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K9595
Report Date: 2023/07/25

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID WJW595

Sampling Date 2023/07/13

COC Number n/a

UNITS SP2 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8790526

1,4-Dichlorobenzene ug/L <0.40 0.40 8790526

Ethylbenzene ug/L <0.20 0.20 8790526

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8790526

Toluene ug/L <0.20 0.20 8790526

Vinyl Chloride ug/L <0.20 0.20 8790526

p+m-Xylene ug/L <0.20 0.20 8790526

o-Xylene ug/L <0.20 0.20 8790526

Total Xylenes ug/L <0.20 0.20 8790526

Surrogate Recovery (%)

4-Bromofluorobenzene % 94 8790526

D4-1,2-Dichloroethane % 114 8790526

D8-Toluene % 100 8790526

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3K9595
Report Date: 2023/07/25

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

GENERAL COMMENTS

Results relate only to the items tested.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3K9595
Report Date: 2023/07/25

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8790526 4-Bromofluorobenzene 2023/07/15 95 70 - 130 94 70 - 130 95 %

8790526 D4-1,2-Dichloroethane 2023/07/15 113 70 - 130 109 70 - 130 109 %

8790526 D8-Toluene 2023/07/15 102 70 - 130 102 70 - 130 101 %

8806243 2,4,6-Tribromophenol 2023/07/24 99 10 - 130 85 10 - 130 75 %

8806243 2-Fluorobiphenyl 2023/07/24 73 30 - 130 59 30 - 130 69 %

8806243 2-Fluorophenol 2023/07/24 45 10 - 130 43 10 - 130 43 %

8806243 D14-Terphenyl 2023/07/24 103 30 - 130 89 30 - 130 91 %

8806243 D5-Nitrobenzene 2023/07/24 97 30 - 130 79 30 - 130 82 %

8806243 D5-Phenol 2023/07/24 34 10 - 130 29 10 - 130 29 %

8790526 1,4-Dichlorobenzene 2023/07/16 101 70 - 130 110 70 - 130 <0.40 ug/L      NC (1) 30

8790526 Benzene 2023/07/16 90 70 - 130 98 70 - 130 <0.20 ug/L      NC (1) 30

8790526 Ethylbenzene 2023/07/16 87 70 - 130 96 70 - 130 <0.20 ug/L      NC (1) 30

8790526 Methylene Chloride(Dichloromethane) 2023/07/16 93 70 - 130 99 70 - 130 <2.0 ug/L      NC (1) 30

8790526 o-Xylene 2023/07/16 88 70 - 130 97 70 - 130 <0.20 ug/L      NC (1) 30

8790526 p+m-Xylene 2023/07/16 88 70 - 130 98 70 - 130 <0.20 ug/L      5.7 (1) 30

8790526 Toluene 2023/07/16 88 70 - 130 97 70 - 130 <0.20 ug/L      3.7 (1) 30

8790526 Total Xylenes 2023/07/16 <0.20 ug/L      5.7 (1) 30

8790526 Vinyl Chloride 2023/07/16 89 70 - 130 102 70 - 130 <0.20 ug/L      0.97 (1) 30

8791527 Total BOD 2023/07/20 <2 mg/L      NC (1) 30 94 80 - 120

8791793 Nitrate (N) 2023/07/17 98 80 - 120 98 80 - 120 <0.10 mg/L      NC (1) 20

8791793 Nitrite (N) 2023/07/17 107 80 - 120 106 80 - 120 <0.010 mg/L      1.4 (1) 20

8791832 Dissolved Chloride (Cl-) 2023/07/17 86 80 - 120 98 80 - 120 <1.0 mg/L      7.6 (1) 20

8791838 Dissolved Sulphate (SO4) 2023/07/17 89 75 - 125 96 80 - 120 <1.0 mg/L      7.3 (1) 20

8791915 Conductivity 2023/07/17 103 85 - 115 <1.0
umho/c

m
     0.53 (1) 10

8791929 pH 2023/07/17 102 98 - 103      1.4 (1) N/A

8791933 Alkalinity (Total as CaCO3) 2023/07/17 93 85 - 115 <1.0 mg/L      0.049 (1) 20

8793273 Total Chemical Oxygen Demand (COD) 2023/07/19 99 80 - 120 106 80 - 120 <4.0 mg/L      NC (1) 20

8793374 Total Kjeldahl Nitrogen (TKN) 2023/07/18 99 80 - 120 103 80 - 120 <0.7 mg/L      NC (1) 20 101 80 - 120

8795263 Total Arsenic (As) 2023/07/21 102 80 - 120 101 80 - 120 <0.001 mg/L      1.5 (1) 20
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3K9595
Report Date: 2023/07/25

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8795263 Total Barium (Ba) 2023/07/21 100 80 - 120 99 80 - 120 <0.005 mg/L      1.7 (1) 20

8795263 Total Boron (B) 2023/07/21 97 80 - 120 99 80 - 120 <0.02 mg/L      0.73 (1) 20

8795263 Total Cadmium (Cd) 2023/07/21 101 80 - 120 100 80 - 120 <0.0001 mg/L      NC (1) 20

8795263 Total Calcium (Ca) 2023/07/21 NC 80 - 120 102 80 - 120 <0.2 mg/L      2.8 (1) 20

8795263 Total Chromium (Cr) 2023/07/21 97 80 - 120 96 80 - 120 <0.005 mg/L      2.2 (1) 20

8795263 Total Copper (Cu) 2023/07/21 98 80 - 120 100 80 - 120 <0.002 mg/L      1.8 (1) 20

8795263 Total Iron (Fe) 2023/07/21 99 80 - 120 98 80 - 120 <0.1 mg/L      1.8 (1) 20

8795263 Total Lead (Pb) 2023/07/21 99 80 - 120 95 80 - 120 <0.0005 mg/L      0.65 (1) 20

8795263 Total Magnesium (Mg) 2023/07/21 NC 80 - 120 98 80 - 120 <0.05 mg/L      0.87 (1) 20

8795263 Total Nickel (Ni) 2023/07/21 94 80 - 120 95 80 - 120 <0.001 mg/L      2.0 (1) 20

8795263 Total Potassium (K) 2023/07/21 102 80 - 120 101 80 - 120 <0.2 mg/L      1.1 (1) 20

8795263 Total Sodium (Na) 2023/07/21 96 80 - 120 99 80 - 120 <0.1 mg/L      1.5 (1) 20

8795263 Total Zinc (Zn) 2023/07/21 100 80 - 120 100 80 - 120 <0.01 mg/L      5.5 (1) 20

8795300 Total Suspended Solids 2023/07/19 98 85 - 115 <10 mg/L      13 (1) 20

8795336 Total Dissolved Solids 2023/07/19 95 90 - 110 <10 mg/L      1.2 (1) 20

8795617 Total Phosphorus 2023/07/18 103 80 - 120 105 80 - 120 <0.030 mg/L      2.8 (1) 25 109 80 - 120

8795689 Dissolved Mercury (Hg) 2023/07/20 100 (2) 75 - 125 105 80 - 120 <0.10 ug/L      NC (3) 20

8796202 Phenols-4AAP 2023/07/18 103 80 - 120 102 80 - 120 <0.0010 mg/L      14 (1) 20

8796490 Total Ammonia-N 2023/07/20 101 75 - 125 101 80 - 120 <0.15 mg/L      17 (1) 20

8806243 1,2,4-Trichlorobenzene 2023/07/24 56 30 - 130 28 (4) 30 - 130 <0.50 ug/L

8806243 1,2-Dichlorobenzene 2023/07/24 55 30 - 130 32 30 - 130 <0.50 ug/L

8806243 1,3-Dichlorobenzene 2023/07/24 45 30 - 130 26 (4) 30 - 130 <0.50 ug/L

8806243 1,4-Dichlorobenzene 2023/07/24 50 30 - 130 27 (4) 30 - 130 <0.50 ug/L

8806243 2,4,6-Trichlorophenol 2023/07/24 89 10 - 130 92 10 - 130 <0.50 ug/L

8806243 2,4-Dichlorophenol 2023/07/24 84 10 - 130 83 10 - 130 <0.30 ug/L

8806243 Benzo(a)pyrene 2023/07/24 101 30 - 130 96 30 - 130 <0.20 ug/L

8806243 Diethyl phthalate 2023/07/24 84 30 - 130 87 30 - 130 <1.0 ug/L

8806243 Dimethyl phthalate 2023/07/24 91 30 - 130 90 30 - 130 <1.0 ug/L

8806243 Di-N-butyl phthalate 2023/07/24 101 30 - 130 94 30 - 130 <2.0 ug/L      NC (1) 40

8806243 Hexachlorobenzene 2023/07/24 90 30 - 130 88 30 - 130 <0.50 ug/L
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: AW

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3K9595
Report Date: 2023/07/25

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

8806243 Pentachlorophenol 2023/07/24 86 10 - 130 73 10 - 130 <1.0 ug/L

8806243 Phenol 2023/07/24 34 10 - 130 30 10 - 130 <0.50 ug/L

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [WJW595-05]

(3) Duplicate Parent ID [WJW595-05]

(4) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.

Page 10 of 13

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3K9595
Report Date: 2023/07/25

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: AW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by {0}, {1} responsible
for {2} {3} laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y5025
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/11/15
Report #: R7912533

Version: 2 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-NOV

Site Location: ON07

Sample Matrix: Surface Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 2 2023/11/10 2023/11/11 CAM SOP-00301 EPA 8270 m

Alkalinity 2 N/A 2023/11/04 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 2 2023/11/04 2023/11/09 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 2 N/A 2023/11/06 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 2 N/A 2023/11/07 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 2 N/A 2023/11/08

Conductivity 2 N/A 2023/11/04 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 2 N/A 2023/11/08

Dissolved Mercury in Water by CVAA 2 2023/11/07 2023/11/07 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 2 N/A 2023/11/06 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/11/06 CAM SOP-00441 USGS I-2522-90 m

Ammonia-N 1 N/A 2023/11/07 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/11/13 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/11/15 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2023/11/03 2023/11/04 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 2 N/A 2023/11/08 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 2 N/A 2023/11/08 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/11/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 2 2023/11/08 2023/11/09 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 2 N/A 2023/11/08 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 2 2023/11/06 2023/11/07 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 2 2023/11/08 2023/11/08 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 2 N/A 2023/11/08

Un-ionized Ammonia (3) 1 2023/11/03 2023/11/08 Auto Calc. PWQO

Un-ionized Ammonia (3) 1 2023/11/03 2023/11/09 Auto Calc. PWQO

Volatile Organic Compounds in Water 2 N/A 2023/11/07 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.
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BUREAU VERITAS JOB #: C3Y5025
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/11/15
Report #: R7912533

Version: 2 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-NOV

Site Location: ON07

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  SURFACE WATER

Bureau Veritas ID XMP622 XMP623

Sampling Date 2023/11/02 2023/11/02

COC Number TCEC-SWCM-NOV TCEC-SWCM-NOV

UNITS SS1 QC Batch SSDUP1 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 9027219 <0.00061 0.00061 9027219

Field Measurements

Field Conductivity uS/cm 655 ONSITE 655 N/A ONSITE

Field Dissolved Oxygen mg/L 12.91 ONSITE 12.91 N/A ONSITE

Field Temperature Celsius 6.2 ONSITE 6.2 N/A ONSITE

Field Measured Field Turbidity NTU 50.6 ONSITE 50.6 N/A ONSITE

Field Measured pH pH 6.5 ONSITE 6.5 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 9032227 <0.15 0.15 9028493

Total BOD mg/L <2 9029003 <2 2 9029003

Total Chemical Oxygen Demand (COD) mg/L 14 9032331 12 4.0 9032331

Conductivity umho/cm 660 9028739 670 1.0 9028739

Total Dissolved Solids mg/L 445 9036922 445 10 9036922

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 9030517 <0.7 0.7 9030517

pH pH 8.00 9028263 8.02 9028263

Phenols-4AAP mg/L <0.0010 9036043 <0.0010 0.0010 9036043

Total Phosphorus mg/L 0.036 9030499 0.036 0.030 9030499

Total Suspended Solids mg/L 28 9029439 35 10 9029439

Dissolved Sulphate (SO4) mg/L 180 9028232 180 1.0 9028232

Alkalinity (Total as CaCO3) mg/L 130 9028738 130 1.0 9028738

Dissolved Chloride (Cl-) mg/L 12 9028223 12 1.0 9028223

Nitrite (N) mg/L 0.012 9028730 0.012 0.010 9028220

Nitrate (N) mg/L 0.66 9028730 0.63 0.10 9028220

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas ID XMP622 XMP623

Sampling Date 2023/11/02 2023/11/02

COC Number TCEC-SWCM-NOV TCEC-SWCM-NOV

UNITS SS1 SSDUP1 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 0.10 9033697

Total Arsenic (As) mg/L 0.001 0.001 0.001 9030359

Total Barium (Ba) mg/L 0.031 0.030 0.005 9030359

Total Boron (B) mg/L 0.15 0.15 0.02 9030359

Total Cadmium (Cd) mg/L <0.0001 <0.0001 0.0001 9030359

Total Calcium (Ca) mg/L 81 78 0.2 9030359

Total Chromium (Cr) mg/L <0.005 <0.005 0.005 9030359

Total Copper (Cu) mg/L 0.002 0.002 0.002 9030359

Total Iron (Fe) mg/L 1.2 1.2 0.1 9030359

Total Lead (Pb) mg/L 0.0005 0.0005 0.0005 9030359

Total Magnesium (Mg) mg/L 30 29 0.05 9030359

Total Nickel (Ni) mg/L 0.003 0.003 0.001 9030359

Total Potassium (K) mg/L 4.8 4.7 0.2 9030359

Total Sodium (Na) mg/L 15 15 0.1 9030359

Total Zinc (Zn) mg/L <0.01 <0.01 0.01 9030359

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (SURFACE WATER)

Bureau Veritas ID XMP622 XMP623

Sampling Date 2023/11/02 2023/11/02

COC Number TCEC-SWCM-NOV TCEC-SWCM-NOV

UNITS SS1 SSDUP1 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.20 <0.20 0.20 9041453

1,2-Dichlorobenzene ug/L <0.50 <0.50 0.50 9041453

1,3-Dichlorobenzene ug/L <0.50 <0.50 0.50 9041453

1,4-Dichlorobenzene ug/L <0.50 <0.50 0.50 9041453

Hexachlorobenzene ug/L <0.50 <0.50 0.50 9041453

1,2,4-Trichlorobenzene ug/L <0.50 <0.50 0.50 9041453

2,4-Dichlorophenol ug/L <0.30 <0.30 0.30 9041453

Pentachlorophenol ug/L <1.0 <1.0 1.0 9041453

Phenol ug/L <0.50 <0.50 0.50 9041453

2,4,6-Trichlorophenol ug/L <0.50 <0.50 0.50 9041453

Di-N-butyl phthalate ug/L <2.0 <2.0 2.0 9041453

Diethyl phthalate ug/L <1.0 <1.0 1.0 9041453

Dimethyl phthalate ug/L <1.0 <1.0 1.0 9041453

Surrogate Recovery (%)

2,4,6-Tribromophenol % 41 42 9041453

2-Fluorobiphenyl % 83 72 9041453

2-Fluorophenol % 19 19 9041453

D14-Terphenyl % 91 88 9041453

D5-Nitrobenzene % 86 79 9041453

D5-Phenol % 19 17 9041453

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (SURFACE WATER)

Bureau Veritas ID XMP622 XMP623

Sampling Date 2023/11/02 2023/11/02

COC Number TCEC-SWCM-NOV TCEC-SWCM-NOV

UNITS SS1 SSDUP1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 0.20 9030036

1,4-Dichlorobenzene ug/L <0.40 <0.40 0.40 9030036

Ethylbenzene ug/L <0.20 <0.20 0.20 9030036

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 2.0 9030036

Toluene ug/L <0.20 <0.20 0.20 9030036

Vinyl Chloride ug/L <0.20 <0.20 0.20 9030036

p+m-Xylene ug/L <0.20 <0.20 0.20 9030036

o-Xylene ug/L <0.20 <0.20 0.20 9030036

Total Xylenes ug/L <0.20 <0.20 0.20 9030036

Surrogate Recovery (%)

4-Bromofluorobenzene % 101 101 9030036

D4-1,2-Dichloroethane % 103 100 9030036

D8-Toluene % 96 97 9030036

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.7°C

Package 2 6.7°C

Package 3 9.0°C

Package 4 7.3°C

Package 5 6.3°C

Package 6 5.0°C

Nitrate & Nitrite: Analysis was performed past sample holding time.  This may increase the variability associated with these results.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9030036 4-Bromofluorobenzene 2023/11/07 103 70 - 130 101 70 - 130 102 %

9030036 D4-1,2-Dichloroethane 2023/11/07 102 70 - 130 98 70 - 130 101 %

9030036 D8-Toluene 2023/11/07 101 70 - 130 102 70 - 130 96 %

9041453 2,4,6-Tribromophenol 2023/11/10 80 10 - 130 73 10 - 130 51 %

9041453 2-Fluorobiphenyl 2023/11/10 73 30 - 130 67 30 - 130 74 %

9041453 2-Fluorophenol 2023/11/10 40 10 - 130 40 10 - 130 33 %

9041453 D14-Terphenyl 2023/11/10 88 30 - 130 86 30 - 130 86 %

9041453 D5-Nitrobenzene 2023/11/10 80 30 - 130 78 30 - 130 77 %

9041453 D5-Phenol 2023/11/10 24 10 - 130 27 10 - 130 23 %

9028220 Nitrate (N) 2023/11/15 96 80 - 120 95 80 - 120 <0.10 mg/L      NC (1) 20

9028220 Nitrite (N) 2023/11/15 104 80 - 120 108 80 - 120 <0.010 mg/L

9028223 Dissolved Chloride (Cl-) 2023/11/06 97 80 - 120 99 80 - 120 <1.0 mg/L      NC (1) 20

9028232 Dissolved Sulphate (SO4) 2023/11/06 90 75 - 125 101 80 - 120 <1.0 mg/L      NC (1) 20

9028263 pH 2023/11/04 102 98 - 103      1.4 (1) N/A

9028493 Total Ammonia-N 2023/11/07 NC 75 - 125 100 80 - 120 <0.15 mg/L      1.6 (1) 20

9028730 Nitrate (N) 2023/11/13 90 80 - 120 101 80 - 120 <0.10 mg/L      NC (1) 20

9028730 Nitrite (N) 2023/11/13 104 80 - 120 104 80 - 120 <0.010 mg/L      NC (1) 20

9028738 Alkalinity (Total as CaCO3) 2023/11/04 95 85 - 115 <1.0 mg/L      0.55 (1) 20

9028739 Conductivity 2023/11/04 100 85 - 115 <1.0
umho/c

m
     0.74 (1) 10

9029003 Total BOD 2023/11/09 <2 mg/L      12 (1) 30 96 80 - 120

9029439 Total Suspended Solids 2023/11/08 98 85 - 115 <10 mg/L      6.1 (1) 20

9030036 1,4-Dichlorobenzene 2023/11/07 106 70 - 130 108 70 - 130 <0.40 ug/L      NC (1) 30

9030036 Benzene 2023/11/07 92 70 - 130 90 70 - 130 <0.20 ug/L      NC (1) 30

9030036 Ethylbenzene 2023/11/07 93 70 - 130 92 70 - 130 <0.20 ug/L      NC (1) 30

9030036 Methylene Chloride(Dichloromethane) 2023/11/07 98 70 - 130 95 70 - 130 <2.0 ug/L      NC (1) 30

9030036 o-Xylene 2023/11/07 84 70 - 130 84 70 - 130 <0.20 ug/L

9030036 p+m-Xylene 2023/11/07 98 70 - 130 97 70 - 130 <0.20 ug/L

9030036 Toluene 2023/11/07 93 70 - 130 92 70 - 130 <0.20 ug/L      NC (1) 30

9030036 Total Xylenes 2023/11/07 <0.20 ug/L      NC (1) 30
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9030036 Vinyl Chloride 2023/11/07 95 70 - 130 93 70 - 130 <0.20 ug/L

9030359 Total Arsenic (As) 2023/11/06 100 80 - 120 98 80 - 120 <0.001 mg/L

9030359 Total Barium (Ba) 2023/11/06 96 80 - 120 95 80 - 120 <0.005 mg/L

9030359 Total Boron (B) 2023/11/06 NC 80 - 120 101 80 - 120 <0.02 mg/L      6.4 (1) 20

9030359 Total Cadmium (Cd) 2023/11/06 98 80 - 120 97 80 - 120 <0.0001 mg/L      NC (1) 20

9030359 Total Calcium (Ca) 2023/11/06 NC 80 - 120 97 80 - 120 <0.2 mg/L      5.2 (1) 20

9030359 Total Chromium (Cr) 2023/11/06 98 80 - 120 97 80 - 120 <0.005 mg/L      0 (1) 20

9030359 Total Copper (Cu) 2023/11/06 101 80 - 120 98 80 - 120 <0.002 mg/L      17 (1) 20

9030359 Total Iron (Fe) 2023/11/06 98 80 - 120 98 80 - 120 <0.1 mg/L

9030359 Total Lead (Pb) 2023/11/06 94 80 - 120 96 80 - 120 <0.0005 mg/L      NC (1) 20

9030359 Total Magnesium (Mg) 2023/11/06 NC 80 - 120 98 80 - 120 <0.05 mg/L      3.4 (1) 20

9030359 Total Nickel (Ni) 2023/11/06 94 80 - 120 96 80 - 120 <0.001 mg/L      0.66 (1) 20

9030359 Total Potassium (K) 2023/11/06 NC 80 - 120 99 80 - 120 <0.2 mg/L      3.5 (1) 20

9030359 Total Sodium (Na) 2023/11/06 NC 80 - 120 99 80 - 120 <0.1 mg/L      3.4 (1) 20

9030359 Total Zinc (Zn) 2023/11/06 95 80 - 120 97 80 - 120 <0.01 mg/L      6.8 (1) 20

9030499 Total Phosphorus 2023/11/07 114 80 - 120 109 80 - 120 <0.030 mg/L      12 (1) 25 103 80 - 120

9030517 Total Kjeldahl Nitrogen (TKN) 2023/11/07 NC 80 - 120 105 80 - 120 <0.7 mg/L      1.3 (1) 20 98 80 - 120

9032227 Total Ammonia-N 2023/11/07 101 (2) 75 - 125 102 80 - 120 <0.15 mg/L      NC (3) 20

9032331 Total Chemical Oxygen Demand (COD) 2023/11/07 88 80 - 120 100 80 - 120 <4.0 mg/L      9.1 (1) 20

9033697 Dissolved Mercury (Hg) 2023/11/07 101 (4) 75 - 125 103 80 - 120 <0.10 ug/L      NC (5) 20

9036043 Phenols-4AAP 2023/11/08 103 80 - 120 102 80 - 120 <0.0010 mg/L      NC (1) 20

9036922 Total Dissolved Solids 2023/11/09 100 90 - 110 <10 mg/L      3.5 (1) 20

9041453 1,2,4-Trichlorobenzene 2023/11/10 47 30 - 130 49 30 - 130 <0.50 ug/L      NC (1) 40

9041453 1,2-Dichlorobenzene 2023/11/10 47 30 - 130 49 30 - 130 <0.50 ug/L      NC (1) 40

9041453 1,3-Dichlorobenzene 2023/11/10 43 30 - 130 44 30 - 130 <0.50 ug/L      NC (1) 40

9041453 1,4-Dichlorobenzene 2023/11/10 44 30 - 130 46 30 - 130 <0.50 ug/L      NC (1) 40

9041453 2,4,6-Trichlorophenol 2023/11/10 78 10 - 130 74 10 - 130 <0.50 ug/L      NC (1) 40

9041453 2,4-Dichlorophenol 2023/11/10 75 10 - 130 63 10 - 130 <0.30 ug/L      NC (1) 40

9041453 Benzo(a)pyrene 2023/11/10 89 30 - 130 92 30 - 130 <0.20 ug/L      NC (1) 40

9041453 Diethyl phthalate 2023/11/10 74 30 - 130 74 30 - 130 <1.0 ug/L      NC (1) 40

Page 9 of 13

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9041453 Dimethyl phthalate 2023/11/10 80 30 - 130 76 30 - 130 <1.0 ug/L      NC (1) 40

9041453 Di-N-butyl phthalate 2023/11/10 78 30 - 130 77 30 - 130 <2.0 ug/L      NC (1) 40

9041453 Hexachlorobenzene 2023/11/10 75 30 - 130 75 30 - 130 <0.50 ug/L      NC (1) 40

9041453 Pentachlorophenol 2023/11/10 58 10 - 130 47 10 - 130 <1.0 ug/L      NC (1) 40

9041453 Phenol 2023/11/10 26 10 - 130 27 10 - 130 <0.50 ug/L      NC (1) 40

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [XMP622-08]

(3) Duplicate Parent ID [XMP622-08]

(4) Matrix Spike Parent ID [XMP623-04]

(5) Duplicate Parent ID [XMP623-04]
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Bureau Veritas Job #: C3Y5025
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y5314
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/11/14
Report #: R7911665

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-NOV

Site Location: ON07

Sample Matrix: Surface Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 2 N/A 2023/11/04 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 2 N/A 2023/11/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 2 N/A 2023/11/09

Conductivity 2 N/A 2023/11/04 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 2 N/A 2023/11/09

Total Metals by ICPMS 2 N/A 2023/11/06 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2023/11/06 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 2 N/A 2023/11/13 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2023/11/03 2023/11/04 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 2 N/A 2023/11/08 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 2 N/A 2023/11/09 Field pH Meter

Sulphate by Automated Turbidimetry 2 N/A 2023/11/06 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 2 2023/11/08 2023/11/09 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 2 N/A 2023/11/09 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2023/11/06 2023/11/07 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 2 2023/11/06 2023/11/07 CAM SOP-00407 SM 23 4500-P I

Turbidity - On-site 2 N/A 2023/11/09

Un-ionized Ammonia (3) 2 2023/11/03 2023/11/09 Auto Calc. PWQO

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
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BUREAU VERITAS JOB #: C3Y5314
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/11/14
Report #: R7911665

Version: 1 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-NOV

Site Location: ON07

otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3Y5314
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  SURFACE WATER

Bureau Veritas ID XMR657 XMR658

Sampling Date 2023/11/02 2023/11/02

COC Number TCEC-SWCM-NOV TCEC-SWCM-NOV

UNITS SS10 RDL QC Batch SS16 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 0.00061 9027219 <0.0015 0.0015 9027219

Field Measurements

Field Conductivity uS/cm 360 N/A ONSITE 627 N/A ONSITE

Field Dissolved Oxygen mg/L 11.74 N/A ONSITE 11.38 N/A ONSITE

Field Temperature Celsius 4.4 N/A ONSITE 5.8 N/A ONSITE

Field Measured Field Turbidity NTU 46.6 N/A ONSITE 31.6 N/A ONSITE

Field Measured pH pH 6.4 ONSITE 7.8 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 9028493 <0.15 0.15 9028493

Conductivity umho/cm 340 1.0 9028739 590 1.0 9028739

Total Dissolved Solids mg/L 220 10 9034008 405 10 9034008

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 9030517 <0.7 0.7 9030517

pH pH 7.81 9028263 7.90 9028263

Phenols-4AAP mg/L <0.0010 0.0010 9036043 0.0014 0.0010 9036043

Total Phosphorus mg/L 0.25 0.030 9030499 0.17 0.030 9030499

Dissolved Sulphate (SO4) mg/L 32 1.0 9029629 77 1.0 9028232

Alkalinity (Total as CaCO3) mg/L 130 1.0 9028738 230 1.0 9028738

Dissolved Chloride (Cl-) mg/L 2.7 1.0 9029619 4.4 1.0 9028223

Nitrite (N) mg/L <0.010 0.010 9028730 <0.010 0.010 9028730

Nitrate (N) mg/L <0.10 0.10 9028730 <0.10 0.10 9028730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 3 of 11

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Bureau Veritas Job #: C3Y5314
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas ID XMR657 XMR658

Sampling Date 2023/11/02 2023/11/02

COC Number TCEC-SWCM-NOV TCEC-SWCM-NOV

UNITS SS10 SS16 RDL QC Batch

Metals

Total Boron (B) mg/L 0.05 0.04 0.02 9030359

Total Calcium (Ca) mg/L 47 88 0.2 9030359

Total Chromium (Cr) mg/L <0.005 <0.005 0.005 9030359

Total Iron (Fe) mg/L 2.0 1.8 0.1 9030359

Total Magnesium (Mg) mg/L 11 21 0.05 9030359

Total Nickel (Ni) mg/L 0.003 0.004 0.001 9030359

Total Potassium (K) mg/L 3.6 8.8 0.2 9030359

Total Sodium (Na) mg/L 3.5 4.2 0.1 9030359

Total Zinc (Zn) mg/L <0.01 <0.01 0.01 9030359

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5314
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.7°C

Package 2 6.7°C

Package 3 9.0°C

Package 4 7.3°C

Package 5 6.3°C

Package 6 5.0°C

Nitrate & Nitrite: Analysis was performed past sample holding time.  This may increase the variability associated with these results.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y5314
Report Date: 2023/11/14

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9028223 Dissolved Chloride (Cl-) 2023/11/06 97 80 - 120 99 80 - 120 <1.0 mg/L      NC (1) 20

9028232 Dissolved Sulphate (SO4) 2023/11/06 90 75 - 125 101 80 - 120 <1.0 mg/L      NC (1) 20

9028263 pH 2023/11/04 102 98 - 103      1.4 (1) N/A

9028493 Total Ammonia-N 2023/11/07 NC 75 - 125 100 80 - 120 <0.15 mg/L      1.6 (1) 20

9028730 Nitrate (N) 2023/11/13 90 80 - 120 101 80 - 120 <0.10 mg/L      NC (1) 20

9028730 Nitrite (N) 2023/11/13 104 80 - 120 104 80 - 120 <0.010 mg/L      NC (1) 20

9028738 Alkalinity (Total as CaCO3) 2023/11/04 95 85 - 115 <1.0 mg/L      0.55 (1) 20

9028739 Conductivity 2023/11/04 100 85 - 115 <1.0
umho/c

m
     0.74 (1) 10

9029619 Dissolved Chloride (Cl-) 2023/11/06 NC 80 - 120 95 80 - 120 <1.0 mg/L      1.7 (1) 20

9029629 Dissolved Sulphate (SO4) 2023/11/06 NC 75 - 125 94 80 - 120 <1.0 mg/L      0.64 (1) 20

9030359 Total Boron (B) 2023/11/06 NC 80 - 120 101 80 - 120 <0.02 mg/L      6.4 (1) 20

9030359 Total Calcium (Ca) 2023/11/06 NC 80 - 120 97 80 - 120 <0.2 mg/L      5.2 (1) 20

9030359 Total Chromium (Cr) 2023/11/06 98 80 - 120 97 80 - 120 <0.005 mg/L      0 (1) 20

9030359 Total Iron (Fe) 2023/11/06 98 80 - 120 98 80 - 120 <0.1 mg/L

9030359 Total Magnesium (Mg) 2023/11/06 NC 80 - 120 98 80 - 120 <0.05 mg/L      3.4 (1) 20

9030359 Total Nickel (Ni) 2023/11/06 94 80 - 120 96 80 - 120 <0.001 mg/L      0.66 (1) 20

9030359 Total Potassium (K) 2023/11/06 NC 80 - 120 99 80 - 120 <0.2 mg/L      3.5 (1) 20

9030359 Total Sodium (Na) 2023/11/06 NC 80 - 120 99 80 - 120 <0.1 mg/L      3.4 (1) 20

9030359 Total Zinc (Zn) 2023/11/06 95 80 - 120 97 80 - 120 <0.01 mg/L      6.8 (1) 20

9030499 Total Phosphorus 2023/11/07 114 80 - 120 109 80 - 120 <0.030 mg/L      12 (1) 25 103 80 - 120

9030517 Total Kjeldahl Nitrogen (TKN) 2023/11/07 NC 80 - 120 105 80 - 120 <0.7 mg/L      1.3 (1) 20 98 80 - 120

9034008 Total Dissolved Solids 2023/11/09 97 90 - 110 <10 mg/L      5.0 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5314
Report Date: 2023/11/14

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9036043 Phenols-4AAP 2023/11/08 103 80 - 120 102 80 - 120 <0.0010 mg/L      NC (1) 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

Page 7 of 11

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



Bureau Veritas Job #: C3Y5314
Report Date: 2023/11/14

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BUREAU VERITAS JOB #: C3Y5345
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/11/15
Report #: R7912525

Version: 2 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

Sample Matrix: Water
# Samples Received: 4

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 4 N/A 2023/11/05 CAM SOP-00448 SM 23 2320 B m

Chloride by Automated Colourimetry 4 N/A 2023/11/06 CAM SOP-00463 SM 23 4500-Cl E m

Conductance in Water - On-site 4 N/A 2023/11/10

Field Measured Dissolved Oxygen in Water 4 N/A 2023/11/10

Total Metals by ICPMS 4 N/A 2023/11/06 CAM SOP-00447 EPA 6020B m

Total Ammonia-N 3 N/A 2023/11/06 CAM SOP-00441 USGS I-2522-90 m

Total Ammonia-N 1 N/A 2023/11/07 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 2 N/A 2023/11/13 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Nitrate & Nitrite as Nitrogen in Water (1) 2 N/A 2023/11/15 CAM SOP-00440 SM 23 4500-NO3I/NO2B

Phenols (4AAP) 4 N/A 2023/11/08 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 4 N/A 2023/11/10 Field pH Meter

Sulphate by Automated Turbidimetry 4 N/A 2023/11/06 CAM SOP-00464 SM 23 4500-SO42- E m

Field Temperature (2) 4 N/A 2023/11/10 Field Thermometer

Total Organic Carbon (TOC) (3) 4 N/A 2023/11/07 CAM SOP-00446 SM 23 5310B m

Turbidity - On-site 4 N/A 2023/11/10

Un-ionized Ammonia (4) 4 2023/11/03 2023/11/10 Auto Calc. PWQO

Volatile Organic Compounds in Water 4 N/A 2023/11/06 CAM SOP-00226 EPA 8260D m

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
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BUREAU VERITAS JOB #: C3Y5345
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/11/15
Report #: R7912525

Version: 2 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(2) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(3) Total Organic Carbon (TOC) present in the sample should be considered as non-purgeable  TOC.
(4) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 
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Bureau Veritas Job #: C3Y5345
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMR924 XMR925 XMR926

Sampling Date 2023/11/02 2023/11/02 2023/11/02

COC Number n/a n/a n/a

UNITS SS14A QC Batch SS14B QC Batch SS15A RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 9027219 <0.00061 9027219 <0.00061 0.00061 9027219

Field Measurements

Field Conductivity uS/cm 818 ONSITE 1218 ONSITE 852 N/A ONSITE

Field Dissolved Oxygen mg/L 12.6 ONSITE 13.31 ONSITE 12.54 N/A ONSITE

Field Temperature Celsius 4.3 ONSITE 4.5 ONSITE 4.5 N/A ONSITE

Field Measured Field Turbidity NTU 13.0 ONSITE 31.1 ONSITE 54.4 N/A ONSITE

Field Measured pH pH 6.8 ONSITE 6.9 ONSITE 6.7 ONSITE

Inorganics

Total Ammonia-N mg/L <0.050 9032099 <0.050 9032099 <0.050 0.050 9032099

Total Organic Carbon (TOC) mg/L 8.4 9031429 9.0 9031429 11 0.40 9031429

Phenols-4AAP mg/L <0.0010 9036043 <0.0010 9036043 <0.0010 0.0010 9036043

Dissolved Sulphate (SO4) mg/L 210 9028232 320 9028232 130 1.0 9028232

Alkalinity (Total as CaCO3) mg/L 230 9028253 180 9028253 220 1.0 9028253

Dissolved Chloride (Cl-) mg/L 12 9028223 110 9028223 63 1.0 9028223

Nitrate (N) mg/L <0.10 9028220 2.40 9028730 1.43 0.10 9028220

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5345
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID XMR927

Sampling Date 2023/11/02

COC Number n/a

UNITS PSSWDUP RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 0.00061 9027219

Field Measurements

Field Conductivity uS/cm 1218 N/A ONSITE

Field Dissolved Oxygen mg/L 13.1 N/A ONSITE

Field Temperature Celsius 4.5 N/A ONSITE

Field Measured Field Turbidity NTU 31.1 N/A ONSITE

Field Measured pH pH 6.9 ONSITE

Inorganics

Total Ammonia-N mg/L 0.061 0.050 9032099

Total Organic Carbon (TOC) mg/L 9.2 0.40 9031429

Phenols-4AAP mg/L <0.0010 0.0010 9036043

Dissolved Sulphate (SO4) mg/L 310 1.0 9028232

Alkalinity (Total as CaCO3) mg/L 180 1.0 9028253

Dissolved Chloride (Cl-) mg/L 110 1.0 9028223

Nitrate (N) mg/L 2.40 0.10 9028730

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5345
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID XMR924 XMR925 XMR926 XMR927

Sampling Date 2023/11/02 2023/11/02 2023/11/02 2023/11/02

COC Number n/a n/a n/a n/a

UNITS SS14A SS14B SS15A PSSWDUP RDL QC Batch

Metals

Total Boron (B) mg/L 0.18 0.45 1.4 0.47 0.02 9030359

Total Calcium (Ca) mg/L 95 79 110 83 0.2 9030359

Total Chromium (Cr) mg/L <0.005 0.011 <0.005 0.011 0.005 9030359

Total Iron (Fe) mg/L 1.8 10 0.9 10 0.1 9030359

Total Magnesium (Mg) mg/L 29 31 35 32 0.05 9030359

Total Nickel (Ni) mg/L 0.004 0.018 0.012 0.018 0.001 9030359

Total Potassium (K) mg/L 6.8 6.5 13 6.8 0.2 9030359

Total Sodium (Na) mg/L 20 42 100 43 0.1 9030359

Total Zinc (Zn) mg/L <0.01 0.03 0.07 0.03 0.01 9030359

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5345
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID XMR924 XMR925 XMR926 XMR927

Sampling Date 2023/11/02 2023/11/02 2023/11/02 2023/11/02

COC Number n/a n/a n/a n/a

UNITS SS14A SS14B SS15A PSSWDUP RDL QC Batch

Volatile Organics

Benzene ug/L <0.10 <0.10 <0.10 <0.10 0.10 9029684

Ethylbenzene ug/L <0.10 <0.10 <0.10 <0.10 0.10 9029684

Toluene ug/L <0.20 <0.20 <0.20 <0.20 0.20 9029684

p+m-Xylene ug/L <0.10 <0.10 <0.10 <0.10 0.10 9029684

o-Xylene ug/L <0.10 <0.10 <0.10 <0.10 0.10 9029684

Total Xylenes ug/L <0.10 <0.10 <0.10 <0.10 0.10 9029684

Surrogate Recovery (%)

4-Bromofluorobenzene % 103 103 103 103 9029684

D4-1,2-Dichloroethane % 109 108 108 109 9029684

D8-Toluene % 98 98 98 98 9029684

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5345
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.7°C

Package 2 6.7°C

Package 3 9.0°C

Package 4 7.3°C

Package 5 6.3°C

Package 6 5.0°C

Nitrate & Nitrite: Analysis was performed past sample holding time.  This may increase the variability associated with these results.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y5345
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

9029684 4-Bromofluorobenzene 2023/11/06 104 70 - 130 105 70 - 130 100 %

9029684 D4-1,2-Dichloroethane 2023/11/06 100 70 - 130 104 70 - 130 104 %

9029684 D8-Toluene 2023/11/06 101 70 - 130 100 70 - 130 99 %

9028220 Nitrate (N) 2023/11/15 96 80 - 120 95 80 - 120 <0.10 mg/L      NC (1) 20

9028223 Dissolved Chloride (Cl-) 2023/11/06 97 80 - 120 99 80 - 120 <1.0 mg/L      NC (1) 20

9028232 Dissolved Sulphate (SO4) 2023/11/06 90 75 - 125 101 80 - 120 <1.0 mg/L      NC (1) 20

9028253 Alkalinity (Total as CaCO3) 2023/11/05 96 85 - 115 <1.0 mg/L      1.1 (1) 20

9028730 Nitrate (N) 2023/11/13 90 80 - 120 101 80 - 120 <0.10 mg/L      NC (1) 20

9029684 Benzene 2023/11/06 95 70 - 130 95 70 - 130 <0.10 ug/L      NC (1) 30

9029684 Ethylbenzene 2023/11/06 97 70 - 130 96 70 - 130 <0.10 ug/L      NC (1) 30

9029684 o-Xylene 2023/11/06 87 70 - 130 89 70 - 130 <0.10 ug/L      NC (1) 30

9029684 p+m-Xylene 2023/11/06 102 70 - 130 101 70 - 130 <0.10 ug/L      NC (1) 30

9029684 Toluene 2023/11/06 95 70 - 130 94 70 - 130 <0.20 ug/L      NC (1) 30

9029684 Total Xylenes 2023/11/06 <0.10 ug/L

9030359 Total Boron (B) 2023/11/06 NC 80 - 120 101 80 - 120 <0.02 mg/L      6.4 (1) 20

9030359 Total Calcium (Ca) 2023/11/06 NC 80 - 120 97 80 - 120 <0.2 mg/L      5.2 (1) 20

9030359 Total Chromium (Cr) 2023/11/06 98 80 - 120 97 80 - 120 <0.005 mg/L      0 (1) 20

9030359 Total Iron (Fe) 2023/11/06 98 80 - 120 98 80 - 120 <0.1 mg/L

9030359 Total Magnesium (Mg) 2023/11/06 NC 80 - 120 98 80 - 120 <0.05 mg/L      3.4 (1) 20

9030359 Total Nickel (Ni) 2023/11/06 94 80 - 120 96 80 - 120 <0.001 mg/L      0.66 (1) 20

9030359 Total Potassium (K) 2023/11/06 NC 80 - 120 99 80 - 120 <0.2 mg/L      3.5 (1) 20

9030359 Total Sodium (Na) 2023/11/06 NC 80 - 120 99 80 - 120 <0.1 mg/L      3.4 (1) 20

9030359 Total Zinc (Zn) 2023/11/06 95 80 - 120 97 80 - 120 <0.01 mg/L      6.8 (1) 20

9031429 Total Organic Carbon (TOC) 2023/11/07 94 80 - 120 99 80 - 120 <0.40 mg/L      2.5 (1) 20

9032099 Total Ammonia-N 2023/11/06 98 75 - 125 102 80 - 120 <0.050 mg/L      0.64 (1) 20
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RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5345
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

9036043 Phenols-4AAP 2023/11/08 103 80 - 120 102 80 - 120 <0.0010 mg/L      NC (1) 20

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID
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Bureau Veritas Job #: C3Y5345
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Cristina Carriere, Senior Scientific Specialist

Patricia Legette, Project Manager

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 10 of 14

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com



Page 11 of 14



Page 12 of 14



Page 13 of 14



Page 14 of 14



BUREAU VERITAS JOB #: C3Y5363
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/11/15
Report #: R7912811

Version: 2 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

Sample Matrix: Surface Water
# Samples Received: 5

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

ABN Compounds in Water by GC/MS 1 2023/11/10 2023/11/10 CAM SOP-00301 EPA 8270 m

ABN Compounds in Water by GC/MS 4 2023/11/10 2023/11/11 CAM SOP-00301 EPA 8270 m

Alkalinity 5 N/A 2023/11/08 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 5 2023/11/06 2023/11/11 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 5 N/A 2023/11/09 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 5 N/A 2023/11/08 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 5 N/A 2023/11/15

Conductivity 5 N/A 2023/11/08 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen (1) 5 N/A 2023/11/09 Field pH Meter

Dissolved Mercury in Water by CVAA 5 2023/11/08 2023/11/08 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 5 N/A 2023/11/09 CAM SOP-00447 EPA 6020B m

Ammonia-N 5 N/A 2023/11/09 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (2) 5 N/A 2023/11/14 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 5 2023/11/06 2023/11/08 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 5 N/A 2023/11/08 CAM SOP-00444 OMOE E3179 m

Field Measured pH (1) 5 N/A 2023/11/09 Field pH Meter

Sulphate by Automated Turbidimetry 5 N/A 2023/11/09 CAM SOP-00464 SM 23 4500-SO42- E m

Total Dissolved Solids 5 2023/11/08 2023/11/09 CAM SOP-00428 SM 23 2540C m

Field Temperature (1) 5 N/A 2023/11/09 Field Thermometer

Total Kjeldahl Nitrogen in Water 5 2023/11/07 2023/11/09 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 5 2023/11/06 2023/11/07 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 5 2023/11/08 2023/11/09 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 5 N/A 2023/11/09

Un-ionized Ammonia (3) 5 2023/11/06 2023/11/09 Auto Calc. PWQO

Volatile Organic Compounds in Water 5 N/A 2023/11/08 CAM SOP-00228 EPA 8260D

Remarks:

Bureau Veritas is accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used by Bureau
Veritas are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCCFP, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Bureau Veritas' profession
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BUREAU VERITAS JOB #: C3Y5363
Received: 2023/11/03, 08:57

CERTIFICATE OF ANALYSIS

Your P.O. #: 12285756
Your Project #: 2303459.01
Site#: 700

Report Date: 2023/11/15
Report #: R7912811

Version: 2 - Final

Attention: Khalid Hussein - Twin Creeks

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: n/a

Site Location: ON07

using accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Bureau Veritas in
writing). All data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are
reported; unless indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement
Uncertainty has not been accounted for when stating conformity to the referenced standard.

Bureau Veritas liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or
implied. Bureau Veritas has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Bureau Veritas, unless
otherwise agreed in writing. Bureau Veritas is not responsible for the accuracy or any data impacts, that result from the information provided by the
customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by Bureau Veritas, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This is a field test, therefore, the results relate to items that were not analysed at Bureau Veritas.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.
(3) Un-ionized ammonia is calculated using the total ammonia result and field data provided by the client for pH and temperature.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to:
Patricia Legette, Project Manager
Email: Patricia.Legette@bureauveritas.com
Phone# (905)817-5799
==================================================================== 
Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. 
For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific Analyst/Supervisor 
validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major, General Manager responsible 
for Ontario Environmental laboratory operations. 

Total Cover Pages : 2
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Bureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

RESULTS OF ANALYSES OF  SURFACE WATER

Bureau Veritas ID XMS025 XMS026 XMS027 XMS028 XMS029

Sampling Date 2023/11/02 2023/11/02 2023/11/02 2023/11/02 2023/11/02

COC Number n/a n/a n/a n/a n/a

UNITS SP1 SP2 SP3 SPDUP SP4 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.00061 <0.00061 0.00070 <0.00061 <0.00061 0.00061 9030770

Field Measurements

Field Measured Dissolved oxygen mg/L 12.06 12.47 11.75 12.47 11.8 N/A ONSITE

Field Conductivity uS/cm 4.98 3.71 6.77 3.71 7.04 N/A ONSITE

Field Temperature Celsius 5.9 7.6 5.9 7.6 5.6 N/A ONSITE

Field Measured Field Turbidity NTU 32.4 11.4 6.61 11.4 60.8 N/A ONSITE

Field Measured pH pH 7.2 7.2 6.8 7.2 6.7 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 <0.15 0.68 <0.15 0.34 0.15 9034448

Total BOD mg/L <2 6 6 <2 3 2 9031078

Total Chemical Oxygen Demand (COD) mg/L 20 17 22 16 15 4.0 9033097

Conductivity umho/cm 510 380 720 380 760 1.0 9031425

Total Dissolved Solids mg/L 315 235 490 235 545 10 9036922

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 1.3 <0.7 0.9 0.7 9034454

pH pH 8.12 8.02 8.01 8.07 7.88 9031415

Phenols-4AAP mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.0010 9037493

Total Phosphorus mg/L <0.030 <0.030 <0.030 <0.030 <0.030 0.030 9030499

Total Suspended Solids mg/L 27 <10 <10 11 33 10 9036167

Dissolved Sulphate (SO4) mg/L 98 73 220 72 260 1.0 9031497

Alkalinity (Total as CaCO3) mg/L 140 82 100 82 93 1.0 9031421

Dissolved Chloride (Cl-) mg/L 8.4 13 14 13 8.4 1.0 9031491

Nitrite (N) mg/L 0.012 <0.010 0.035 <0.010 0.038 0.010 9031515

Nitrate (N) mg/L 0.14 <0.10 0.16 <0.10 0.45 0.10 9031515

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (SURFACE WATER)

Bureau Veritas ID XMS025 XMS026 XMS027 XMS028 XMS029

Sampling Date 2023/11/02 2023/11/02 2023/11/02 2023/11/02 2023/11/02

COC Number n/a n/a n/a n/a n/a

UNITS SP1 SP2 SP3 SPDUP SP4 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 <0.10 <0.10 <0.10 0.10 9036956

Total Arsenic (As) mg/L 0.001 0.002 0.001 0.001 <0.001 0.001 9038447

Total Barium (Ba) mg/L 0.040 0.022 0.036 0.019 0.040 0.005 9038447

Total Boron (B) mg/L 0.20 0.18 0.11 0.19 0.12 0.02 9038447

Total Cadmium (Cd) mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 9038447

Total Calcium (Ca) mg/L 63 39 76 39 91 0.2 9038447

Total Chromium (Cr) mg/L <0.005 <0.005 <0.005 <0.005 <0.005 0.005 9038447

Total Copper (Cu) mg/L 0.002 <0.002 <0.002 <0.002 0.002 0.002 9038447

Total Iron (Fe) mg/L 1.3 0.4 0.2 0.2 1.6 0.1 9038447

Total Lead (Pb) mg/L 0.0005 <0.0005 <0.0005 <0.0005 0.0006 0.0005 9038447

Total Magnesium (Mg) mg/L 20 13 29 13 32 0.05 9038447

Total Nickel (Ni) mg/L 0.003 0.002 0.002 0.002 0.004 0.001 9038447

Total Potassium (K) mg/L 4.6 3.1 3.7 3.1 3.9 0.2 9038447

Total Sodium (Na) mg/L 11 14 19 15 15 0.1 9038447

Total Zinc (Zn) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 9038447

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (SURFACE WATER)

Bureau Veritas ID XMS025 XMS026 XMS027 XMS028 XMS029

Sampling Date 2023/11/02 2023/11/02 2023/11/02 2023/11/02 2023/11/02

COC Number n/a n/a n/a n/a n/a

UNITS SP1 SP2 SP3 SPDUP SP4 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 9041453

1,2-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 9041453

1,3-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 9041453

1,4-Dichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 9041453

Hexachlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 9041453

1,2,4-Trichlorobenzene ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 9041453

2,4-Dichlorophenol ug/L <0.30 <0.30 <0.30 <0.30 <0.30 0.30 9041453

Pentachlorophenol ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 9041453

Phenol ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 9041453

2,4,6-Trichlorophenol ug/L <0.50 <0.50 <0.50 <0.50 <0.50 0.50 9041453

Di-N-butyl phthalate ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 9041453

Diethyl phthalate ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 9041453

Dimethyl phthalate ug/L <1.0 <1.0 <1.0 <1.0 <1.0 1.0 9041453

Surrogate Recovery (%)

2,4,6-Tribromophenol % 43 43 57 58 42 9041453

2-Fluorobiphenyl % 78 76 71 86 74 9041453

2-Fluorophenol % 20 18 24 26 17 9041453

D14-Terphenyl % 90 87 88 89 91 9041453

D5-Nitrobenzene % 82 76 70 87 78 9041453

D5-Phenol % 19 16 18 21 17 9041453

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (SURFACE WATER)

Bureau Veritas ID XMS025 XMS026 XMS027 XMS028 XMS029

Sampling Date 2023/11/02 2023/11/02 2023/11/02 2023/11/02 2023/11/02

COC Number n/a n/a n/a n/a n/a

UNITS SP1 SP2 SP3 SPDUP SP4 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 9033194

1,4-Dichlorobenzene ug/L <0.40 <0.40 <0.40 <0.40 <0.40 0.40 9033194

Ethylbenzene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 9033194

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 <2.0 <2.0 <2.0 2.0 9033194

Toluene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 9033194

Vinyl Chloride ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 9033194

p+m-Xylene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 9033194

o-Xylene ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 9033194

Total Xylenes ug/L <0.20 <0.20 <0.20 <0.20 <0.20 0.20 9033194

Surrogate Recovery (%)

4-Bromofluorobenzene % 102 102 102 101 102 9033194

D4-1,2-Dichloroethane % 102 102 102 101 102 9033194

D8-Toluene % 96 96 96 96 95 9033194

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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Bureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

Package 1 7.7°C

Package 2 6.7°C

Package 3 9.0°C

Package 4 7.3°C

Package 5 6.3°C

Package 6 5.0°C

Nitrate & Nitrite: Analysis was performed past sample holding time.  This may increase the variability associated with these results.

Results relate only to the items tested.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9033194 4-Bromofluorobenzene 2023/11/08 102 70 - 130 101 70 - 130 103 %

9033194 D4-1,2-Dichloroethane 2023/11/08 101 70 - 130 99 70 - 130 100 %

9033194 D8-Toluene 2023/11/08 102 70 - 130 101 70 - 130 96 %

9041453 2,4,6-Tribromophenol 2023/11/10 80 10 - 130 73 10 - 130 51 %

9041453 2-Fluorobiphenyl 2023/11/10 73 30 - 130 67 30 - 130 74 %

9041453 2-Fluorophenol 2023/11/10 40 10 - 130 40 10 - 130 33 %

9041453 D14-Terphenyl 2023/11/10 88 30 - 130 86 30 - 130 86 %

9041453 D5-Nitrobenzene 2023/11/10 80 30 - 130 78 30 - 130 77 %

9041453 D5-Phenol 2023/11/10 24 10 - 130 27 10 - 130 23 %

9030499 Total Phosphorus 2023/11/07 114 80 - 120 109 80 - 120 <0.030 mg/L      12 (1) 25 103 80 - 120

9031078 Total BOD 2023/11/11 <2 mg/L      4.4 (1) 30 96 80 - 120

9031415 pH 2023/11/08 102 98 - 103      0.16 (1) N/A

9031421 Alkalinity (Total as CaCO3) 2023/11/08 97 85 - 115 <1.0 mg/L      0.10 (1) 20

9031425 Conductivity 2023/11/08 101 85 - 115 <1.0
umho/c

m
     0.15 (1) 10

9031491 Dissolved Chloride (Cl-) 2023/11/09 NC 80 - 120 94 80 - 120 <1.0 mg/L      7.1 (1) 20

9031497 Dissolved Sulphate (SO4) 2023/11/09 NC 75 - 125 95 80 - 120 <1.0 mg/L      1.1 (1) 20

9031515 Nitrate (N) 2023/11/14 97 (2) 80 - 120 106 80 - 120 <0.10 mg/L      NC (3) 20

9031515 Nitrite (N) 2023/11/14 100 (2) 80 - 120 105 80 - 120 <0.010 mg/L      NC (3) 20

9033097 Total Chemical Oxygen Demand (COD) 2023/11/08 96 80 - 120 96 80 - 120 <4.0 mg/L      NC (1) 20

9033194 1,4-Dichlorobenzene 2023/11/08 106 70 - 130 108 70 - 130 <0.40 ug/L      NC (1) 30

9033194 Benzene 2023/11/08 91 70 - 130 91 70 - 130 <0.20 ug/L      NC (1) 30

9033194 Ethylbenzene 2023/11/08 93 70 - 130 94 70 - 130 <0.20 ug/L      NC (1) 30

9033194 Methylene Chloride(Dichloromethane) 2023/11/08 97 70 - 130 96 70 - 130 <2.0 ug/L      NC (1) 30

9033194 o-Xylene 2023/11/08 84 70 - 130 87 70 - 130 <0.20 ug/L      NC (1) 30

9033194 p+m-Xylene 2023/11/08 98 70 - 130 100 70 - 130 <0.20 ug/L      NC (1) 30

9033194 Toluene 2023/11/08 93 70 - 130 94 70 - 130 <0.20 ug/L      NC (1) 30

9033194 Total Xylenes 2023/11/08 <0.20 ug/L      NC (1) 30

9033194 Vinyl Chloride 2023/11/08 87 70 - 130 90 70 - 130 <0.20 ug/L      NC (1) 30

9034448 Total Ammonia-N 2023/11/09 101 (4) 75 - 125 102 80 - 120 <0.15 mg/L      NC (5) 20

Page 8 of 16

Bureau Veritas 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvna.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9034454 Total Kjeldahl Nitrogen (TKN) 2023/11/09 102 (6) 80 - 120 99 80 - 120 <0.7 mg/L      6.4 (7) 20 117 80 - 120

9036167 Total Suspended Solids 2023/11/09 95 85 - 115 <10 mg/L      NC (1) 20

9036922 Total Dissolved Solids 2023/11/09 100 90 - 110 <10 mg/L      3.5 (1) 20

9036956 Dissolved Mercury (Hg) 2023/11/08 105 75 - 125 101 80 - 120 <0.10 ug/L      NC (1) 20

9037493 Phenols-4AAP 2023/11/08 103 (8) 80 - 120 101 80 - 120 <0.0010 mg/L      NC (9) 20

9038447 Total Arsenic (As) 2023/11/09 99 (10) 80 - 120 97 80 - 120 <0.001 mg/L      NC (11) 20

9038447 Total Barium (Ba) 2023/11/09 101 (10) 80 - 120 100 80 - 120 <0.005 mg/L      0.96 (11) 20

9038447 Total Boron (B) 2023/11/09 110 (10) 80 - 120 100 80 - 120 <0.02 mg/L      0.32 (11) 20

9038447 Total Cadmium (Cd) 2023/11/09 101 (10) 80 - 120 98 80 - 120 <0.0001 mg/L      NC (11) 20

9038447 Total Calcium (Ca) 2023/11/09 NC (10) 80 - 120 101 80 - 120 <0.2 mg/L      1.1 (11) 20

9038447 Total Chromium (Cr) 2023/11/09 96 (10) 80 - 120 94 80 - 120 <0.005 mg/L      NC (11) 20

9038447 Total Copper (Cu) 2023/11/09 98 (10) 80 - 120 94 80 - 120 <0.002 mg/L      3.2 (11) 20

9038447 Total Iron (Fe) 2023/11/09 99 (10) 80 - 120 94 80 - 120 <0.1 mg/L      1.1 (11) 20

9038447 Total Lead (Pb) 2023/11/09 97 (10) 80 - 120 94 80 - 120 <0.0005 mg/L      0.32 (11) 20

9038447 Total Magnesium (Mg) 2023/11/09 NC (10) 80 - 120 98 80 - 120 <0.05 mg/L      1.6 (11) 20

9038447 Total Nickel (Ni) 2023/11/09 96 (10) 80 - 120 95 80 - 120 <0.001 mg/L      8.0 (11) 20

9038447 Total Potassium (K) 2023/11/09 104 (10) 80 - 120 101 80 - 120 <0.2 mg/L      1.3 (11) 20

9038447 Total Sodium (Na) 2023/11/09 101 (10) 80 - 120 97 80 - 120 <0.1 mg/L      2.3 (11) 20

9038447 Total Zinc (Zn) 2023/11/09 99 (10) 80 - 120 97 80 - 120 <0.01 mg/L      NC (11) 20

9041453 1,2,4-Trichlorobenzene 2023/11/10 47 30 - 130 49 30 - 130 <0.50 ug/L      NC (12) 40

9041453 1,2-Dichlorobenzene 2023/11/10 47 30 - 130 49 30 - 130 <0.50 ug/L      NC (12) 40

9041453 1,3-Dichlorobenzene 2023/11/10 43 30 - 130 44 30 - 130 <0.50 ug/L      NC (12) 40

9041453 1,4-Dichlorobenzene 2023/11/10 44 30 - 130 46 30 - 130 <0.50 ug/L      NC (12) 40

9041453 2,4,6-Trichlorophenol 2023/11/10 78 10 - 130 74 10 - 130 <0.50 ug/L      NC (12) 40

9041453 2,4-Dichlorophenol 2023/11/10 75 10 - 130 63 10 - 130 <0.30 ug/L      NC (12) 40

9041453 Benzo(a)pyrene 2023/11/10 89 30 - 130 92 30 - 130 <0.20 ug/L      NC (12) 40

9041453 Diethyl phthalate 2023/11/10 74 30 - 130 74 30 - 130 <1.0 ug/L      NC (12) 40

9041453 Dimethyl phthalate 2023/11/10 80 30 - 130 76 30 - 130 <1.0 ug/L      NC (12) 40

9041453 Di-N-butyl phthalate 2023/11/10 78 30 - 130 77 30 - 130 <2.0 ug/L      NC (12) 40

9041453 Hexachlorobenzene 2023/11/10 75 30 - 130 75 30 - 130 <0.50 ug/L      NC (12) 40
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



RWDI Inc.
Client Project #: 2303459.01

Your P.O. #: 12285756
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits % Recovery QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD QC Standard

9041453 Pentachlorophenol 2023/11/10 58 10 - 130 47 10 - 130 <1.0 ug/L      NC (12) 40

9041453 Phenol 2023/11/10 26 10 - 130 27 10 - 130 <0.50 ug/L      NC (12) 40

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Duplicate Parent ID

(2) Matrix Spike Parent ID [XMS026-02]

(3) Duplicate Parent ID [XMS026-02]

(4) Matrix Spike Parent ID [XMS025-08]

(5) Duplicate Parent ID [XMS025-08]

(6) Matrix Spike Parent ID [XMS027-07]

(7) Duplicate Parent ID [XMS027-07]

(8) Matrix Spike Parent ID [XMS025-09]

(9) Duplicate Parent ID [XMS025-09]

(10) Matrix Spike Parent ID [XMS029-05]

(11) Duplicate Parent ID [XMS029-05]

(12) Duplicate Parent ID [XMS026-01]
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Bureau Veritas Job #: C3Y5363
Report Date: 2023/11/15

RWDI Inc.
Client Project #: 2303459.01

Site Location: ON07

Your P.O. #: 12285756
Sampler Initials: JRA

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by:

Anastassia Hamanov, Scientific Specialist

Michael Damianidis, Project Manager Assistant

Bureau Veritas has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the
reports. For Service Group specific validation, please refer to the Validation Signatures page if included, otherwise available by request. For Department specific
Analyst/Supervisor validation names, please refer to the Test Summary section if included, otherwise available by request. This report is authorized by Rodney Major,
General Manager responsible for Ontario Environmental laboratory operations.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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APPENDIX I6:  
Biological Laboratory Reports   



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SP2 9830-0012301 13-Jan-23 13-Jan-23 16-Jan-23  
17-Jan-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         05-Jan-23 Reference Chemical: Phenol Fish Lot #:          LF071222-01 
96-Hour LC50: 8.12 mg/L 95% Confidence Limits: 6.82 mg/L; 9.68 mg/L 
Historic Geometric Mean LC50:      9.18 mg/L Historic Warning Limits (± 2 SD): 6.59 mg/L; 12.79 mg/L 

Daphnia magna 
Date Reference Test Initiated: 17-Jan-23 Reference Chemical:              Phenol 
48-Hour LC50: 14.87 mg/L 95% Confidence Limits:         12.50 mg/L;   17.68 mg/L     
Historic Geometric Mean LC50:      11.99 mg/L Historic Warning Limits (± 2 SD):   4.95 mg/L; 29.03 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: January 24, 2023                                      _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012301 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENTAL RAINBOVII TROUT TOKICITY TEST BENCH SHEET
Sample lnformation fn"r) Test lnformation Concentration

Account ?ggO.n O I
Client ,4.UlO r Sample Name Sp Z_ Date/Time Ended 2o-O l. L1 tt/+( Fish Lot # 73 - Lf O,7 / 2 Zz-
Person Collecting Sample Temperature Upon Receipt g--+"C Test Volume 3q L PerVessel Numberof Fish PerVessel t> Number of Vessels Per Conc. 2

Date/Time Collected /j.o(.?-9 t Pre-Aeration No AC Pre-Aeration Duration /fu min Pre-Aeration Rate b,S t0"26 ml/min-L-1

Date/Time Received in Lab il.ot.29 t /?/{ Rate of Aeration During Test b-5 xO.ZA mVmin-L-1 Dilution Water D*nroB Sample pH Adjustment (ruo) Yes

^/ 
Sample Type Description Sarnple Point Description: MISA Storage Temperature Ltt 2'C

S3r. Method: Composite Grab

Sample Number gn'oo '2_3 0 Date/Time Started

Tt ype LCsO TIE Screen
4 /"L,o I Analyst Starting Test lll=

lnitial Sample Measurements Before Aeration - Cond.:
lnstrument ldentification - MIP #:

i00 6 v D.o. //-f mglL UiA% Temp: /S- "c pH: Air Flow Meter Reading: o'6 L/min
Meter#:

hos
MIP #. MIP #. i

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

After Pre-Aeration
Meter/Probe Final Measurements

Meter/

ProbeTOXICANT CONC %

24 48 72 96 Time
Gond

(umhos)
D.o. (mg/L)/% pH

(units)
Cond

D.O./
Temp

pH

a
(s

Date Time D.o. (ms/L)/% pH
(units)

D.O./
Temp pH

o
(s

7/
,/<

Gontrol
0 0 0

1,/
,/s

t9
88o ic) l/:sD 24+ qq tn (g 7"7 Ai, 20-0rLZ il:+{ L{

1//s t4/
'/gg

9'g aq-7 7-b w
tD-Dk 0 0 0 o o l1',-go lNt t0.6 7-g t, Ilo7 /{ t, W v ,, t{ 7.2 q2'F 1-7 t ,,l, {,

Time
lnitials

t6: is
W

(:ro
LP

oq:9t
ur

tOttg

tLtr

//:4<
tLr"

Number of Control Fish Showing Atypical Behaviour: <24h: O 24h D 72h48h: O :f) 96h: o

Percent Mortality oflo LENGTH (mm) WEIGHT (s) lnitials: W Holding Mortalities 7-days Preceding Test Number of Fish in Batch at Day (-)7 q 21
LC50 (Lower; Upper Limit) Mean (SD) gf .rf ( Z-U I Mean(SD) 0,fg( g.ro) Nurnber Dead (recorded daily for 7 days)

p+ O+ O* O* O *O +Q
Total Number Dead for 7 days Preceding Test

=oMethod MiniMax 9<'rs Min/Max 0'91 r 0'Ab
Verified By (initials) Sample Size t0 Loading Density 0 ,lf g/L 7-Day Holding Mortaliiy (ftotal number dead/number of fish in batch] x i 00) 0

Observations and notes: D0 e
D0u

)-l

h7npns : ll'5
hC w*",tO 'f

ilE .4 kr
IID W Y:\Masters\MASTERS BINDER\16. Rainbow Trout\Rainbow Trout Tox Test Bench Sheet R1.0 qrMozz.ao"



Sample lnformation

lnitial Sample Measurements
I nstrument ldentification:

H )'1

Nautilus Da hnia ma a )xtct Test tsench Sheet
Test lnformation Test Type: Concen on LC50 TIE Screen

Dissolved Oz l0'4 mglL 123 L{ %Conductivity lngZ umhos Temperature 2l "c

Sample Method: Composite Grab

Account Number ol83o- c,: t Sample # 'l t3O^ (z>i z,3 o i Date Started/Time 17-at z3t ti5{ Analyst Starting Test lai,
Client flUJT2I Sample Name gPZ Date Ended/Time to.o/.72t ll:* #Neonates/Vessel lc
Person Collecting Sample Ui A Temperature Upon Receipt L.q "C Test Volume 1Ep mlA/essel mL Solution/Daphnid L{ mL

Date/Time Sampled Bi ot I ?--! / uiR Pre-aeration no @ Pre-aeration Duration BO min
Daie/Time Received i3/ol/z-z I )z'it't Pre-aeration Rate qB.3 a2 ml/min L' Sample Hardness Adjustment yes

Sample Description L\o,.rc\. p.\ r t.o...rn Dilution HzO # Dl,t/23 ot/- Sample pH Adjustment
Sample Type Description tJ.{1... ..,,..*tf Sample Point Description: MISA /-rtrry Storage Temperature .{ t Z oC

LC50 Randomization Template: Test Row(s). $

Meter/Probe #

BROOD CULTURE HEALTH INFORMATION

Meter/Probe # Meter/Probe #

NEONATE SOURCE AND OBSERVATIONS OF NUMBER IMM OBILE AND DEAD

Standard Deviation of Test Survival
-O Verified By (lnitiats) Notes

Meter/Probe #
I

pH Dissolved Oxygen
I

Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) Initial Final FinalM/P lnitial

(mq/L) (%\
Final

(mq/L) (%\ Final M/P lnitial lnitial lnitial Final Final M/P

Control &.o a.q b/ae 8Lr Q/'s I r111 als 661 l?o*o,p 2l 2l 1/s
foo 7-7 I o \,1, 8.2 7+,2 b.a 16 u l0s D ilo 2f 2( rt

lnitials (P UL y+> u- KJ2 P,t> W

Brood Culture # 11.\

Culture age (days) o')a)
Days to lstBrood (<12) n

Average # of
Neonates/Brood (>15) +t

Previous 7 Days Mortality
in Culture (<25%) D

Control ioo / )
B r- D A B C D A B r. /6 B C /

ln ii

Brood culture # w --) A
Al2 t ri

24-Hr. # lmmobile f\
V 0 0 ) o fr"D () I

I KF
4B-Hr. # lmmobile o 6 o o o o I

48-Hr. # Dead o o o I o o o {

Total# lmmobile o p
Total# Dead o o

Percent rvrortality-O % Standard Deviation of Control Survival

Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet R'l .0 J an\$ffiz2.ooc



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SS1 9830-0012304 02-Apr-23 03-Apr-23 06-Apr-23 
04-Apr-23 

RBT 
DM 

10% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         09-Feb-23 Reference Chemical: Phenol Fish Lot #:          LF260123 
96-Hour LC50: 10.00 mg/L 95% Confidence Limits: 8.03 mg/L; 12.45 mg/L 
Historic Geometric Mean LC50:      9.03 mg/L Historic Warning Limits (± 2 SD): 6.56 mg/L; 12.42 mg/L 

Daphnia magna 
Date Reference Test Initiated: 04-Apr-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.46 mg/L 95% Confidence Limits:         1.09 mg/L;   1.95 mg/L     
Historic Geometric Mean LC50:      1.01 mg/L Historic Warning Limits (± 2 SD):   0.40 mg/L; 2.60 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: April 11, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012304 TD                         Laboratory Supervisor 



lnitial Sample Measurements Before Aeration _ Cond 71

Type. Single
Date/Time Started OG, ol. y

D.O: 1,9 mg/L i1 yoTemp: f5 "c pH

f,JAUTILUS ENVI ROI{MENTAL IdBOW TROUT TOXICITY TEST BEI{CH SHEET

| \.L\O

7,1

LCsO IE
Screen

lyst Starting Test

Test Information
nt Q?So.aCI\ Sampte Number 98EO OO \>

Sample lnformation

io"t
Sar OiherMeihod: Composite

Client AyJDJ Sample Name Sg t Date/Time Ended t1Person Collecting Sample a. A ryL-Fish Lot GI.; o64
L b1 2 1

Temperaiure Upon Receipt tb.5 "ti Test Volume 30L Number of Fish per Vessel io
1 2

Numbe r of Vessels per Conc.Date/Time Coliected 02.o\ _?,3 +1vl Pre-Aeration Pre-Aeration Duration 5 L,) mln Pre-Aeration Rate 6.5 +0.26 mt/min.L-1
DateiTime Received in Lab o3.oq. )3 l{ob Rate of Aeration During Test 6 .5 ti".26 mi/min.L{ Dilution Water lo( Sample pH Adjustment Yes
Sample Description LlOu bnwtt Sample Type Description\i

Sut facc @afey Sanrple Point Description: MISA qlz "cStorage Temperature

I nstrument ldentifi cation- MlP #. MIP #. MIP#.0/
Air FIow
Meier #:

Meter Reading 0" l6D min

Percent Mortality o% LENGTH (mm) wElcHT (s) lnitials: W Holdi ng Mortatities 7-days preceding Test UN ofmber hE;^it5 n atchB D^! 7(ay q 6eLC50 (Lower; Upper Limit) Mean (SD) b) q ( 4.2 ) Mean (sD) t.b1 ( o,37 )
Method Min/Max ql /6o Min/Max 0,qq t a .O f. O*O*C*O>O*OnO

Nurn ber Dead ( recorded daily for 7 days) Nurnber Dead for 7 days preceding TestTotal

=o
Verified By (initials) Sample Size lo Loading Density 0,Llb g/L 7-|la lityHo Mov 1^

lLdIding n([total umber Udead/n mha fishof n batch X 00)

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

After Pre-Aeration MeterlProbe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Tin'le
Cond

(umhos D.o. (mg/L)/% pH
(units) Cond D.0/

Temp
pH

U)

.cg

=c
Date Tin'le D.o. (mg/L)/% pH

(units)
D.O./
Temp pH

a
(u

c

Control o b LJ a VPA ?P(1
q1

Loo
+

16 affi L>
8 S 7i L\ lo.o'-i- 23 tZL+O B q.5 q6 '77"A i5

VICr 't0
(r b lq>

to J 516 1,8 ?E^ r5 7t t q
I5 -7"5

7s7" -7.-7

Time
lnitials Jo

gb \9rf
>o

fl1f
io L\ 24h: 72h 96h

48h: b
Number of Control Fish Showing Atyp ical Behaviour: <24h:

Observations and notes: ontl Q Ash Aund u,ri-trniq loo'/. 1- presurned deocl. Er

t\Masters\MASTFR.q RINUtrp\I A D-;-h^,., T-^..!r- _ ,^



Sample lnformation

lnitial Sample Measurements: pH 1.q

Nautilus nta \xtc Test Bench S
Test lnformation

Dissolved Oz I O. I mg/L IILf %Conductivity 3-15 pmhos

LC50 TIE Screen
Sample Method: Composite Other Single ConcentTest

Account Number Sample # oo Date Started/Time '23 Analyst Starting Test E{
Client Sample Name Date Ended/Time #NeonatesA/essel lO
Person Collecting Sample Temperature Upon Receipt Test Volume mL/Vessel% mL Solution/Daphnid 23 mL
Date/Time Sampled oz L3t Pre-aeration no @ Pre-aeration Duration 30 min
Date/Time Received .S\23 / l+@c) +2 ml/min L'Pre-aeration Rate 3 Sample Hardness Adjustment yes
Sample Description Dilution HzO # D.v;232-6 Sample pH Adjustment yes@
Sample Type Description ASample Point Description: MISA Storage Temperature 1lZ oc
LC50 Randomization Template Test Row(s): 2

I nstrument ldentifi cation Meter/Probe # ? Meter/Probe # "z MeteriProbe # -7 g
Temperature 2l "C
Meter/Probe #7/s

NEONATE SOURCE AND OBSERVATIONS OF N UMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION

Brood Culture # E'3;
Culture age (days)

Days to 1st Brood (<12)

Average # of
Neonates/Brood (>15)

Previous 7 Days Mortality
in Culture (<25%)

Percent lvtortality-9 % standard Deviation of control survival C standard Deviation of rest Survivat O vurined By (lnitials) Notes

Concentration
(% Volume)

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)

lnitial Final FinalM/P lnitial
(mq/L) (%\

Final
(mq/L) (%\ FinalM/P lnitial lnitial lnitial Final Final M/P

Control 8.r 8.r t* /qc> 1.q qoY,
""6

a-l'/. "(+ =6*s:r tqL z\ zl 6t+
ioo'/ . 8C) s.3 a

16_ I t r57_ 1.9 8-1'/ *
a t-1 t68 L\ z\ {t

lnitials tr tr ET. ET ET tr tr tr
Control

ln itA B c D A B C D B C D A B C D

Brood culture # 3s
<.
tq + I 83

c
8'

-) I ET-
24-Hr. # lmmobile o o O I c c) c I ET
48-Hr. # lmmobile a o o / a o C) I

ET
48-Hr. # Dead O o (J I O Qr J I

Total# lmmobile o l)
Total# Dead o

Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet Ri.0 Jurgfuzazz.oo.



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SS10 9830-0012305 02-Apr-23 03-Apr-23 06-Apr-23 
04-Apr-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         09-Feb-23 Reference Chemical: Phenol Fish Lot #:          LF260123 
96-Hour LC50: 10.00 mg/L 95% Confidence Limits: 8.03 mg/L; 12.45 mg/L 
Historic Geometric Mean LC50:      9.03 mg/L Historic Warning Limits (± 2 SD): 6.56 mg/L; 12.42 mg/L 

Daphnia magna 
Date Reference Test Initiated: 04-Apr-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.46 mg/L 95% Confidence Limits:         1.09 mg/L;   1.95 mg/L     
Historic Geometric Mean LC50:      1.01 mg/L Historic Warning Limits (± 2 SD):   0.40 mg/L; 2.60 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: April 11, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012305 TD                         Laboratory Supervisor 



NAUTILUS EI{VIRONM
ple lnformation

Test lnformation
nt

Method: Composite

Sampte Number ?ESO. o0 I )305

Sar

rient RoUpl Sample Name 5ftO Date/Time Ended lo. I (>Person Collecting Sample -T"A Fish Lot3,o ocTemperature Upon Receipt L-' L al >-)Test Volume 3o L Perfesset Number of Fish per Vessel ioDateiTinre Coilected 02.oq -13 Prn I z
Number of Vessels per Conc.Pre-Aeration No Pre-Aeration Duration 39 minDate/Tinne Received in Lab D3.ori.z3 iitoo Pre-Aeration Rate 6.5 +0.26 mt/min.L-jRate of Aeration During Test 6.5 fl.26 mt/min.L-1 Dilution Waier dec-hlov Sam ple pH Adjustment Yeso

Sample Description Sample Type Descriptiondaufu4 ligvrt brown sh{facL wafe( Sanr ple Point Description: MISA Storage Temperature h+-t on
lnitial Sample Measurements Before Aeration - Cond.: t9 \

I nstrument Identifi cation-

ENTAL RAII{BOW TROUT TOXICITYT CH SHEET
Type: Single

Date/Time Started A6-on - 2+ t lTio

D.O. t0.o mgtt too oloTemp: 15 "c pH: ?-f

LCsO TIE
Screen

Analyst Starlin g Test

umhos
MtP#: Ti8, MlP #: 5 MtP #. t1 /Ll

Air FIow
l\/lota. J*.

Meter Reading: 0 r5D Limin
TOTAL NUMBER DEAD

# OF HOURS FROM START OF
TEST

lnitial Measurements

A'fter Pre-Aeration MeterlProbe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Tinee
Cond

umhos D.O. (rng/L)/% "c pH
(units) Cond D.0i

Ternp
pH

ct,
(g

=c
Date Tin:le D.o. (mgtL)t% pH

(units)
D.O./
Temp pH

a

Control D o o C> ILos Llo 1,1 7t1 +\S 4-1 \7

I 1 i6 . oY .'.23 t5 g.r+ 8,3"t,
11.6 l3

EIo loo l. \J o c )t 6 7.q 14 t5 +"v ct
t5 8.5 82'/. 7.5

Tirne
lnitials

GOO

5o
$tf
to

rz-L
jo 6

4.lL

96h
24h 72h48h

Number of Control Fish Showing Atypi cal Behaviour:- <Z4h

Percent Mortality 
C % LENGTH (mm) WEIGHT (g) lnitials: W.- Holding Mortat ities 7-days preceding Test FishN um ha. of in Batch 7Day 66\LC50 (Lower; Upper Limit) Mean (sD) b3 ( f.4 ) Mean (SD) r,fO ( O,gq )

Method Min/Max 50 i b\ Min/Max l,2e t J.tg O

ulnN ber Dea d edrecord d 7forly days)

+c* + +O o o +oQ+
Dead for 7 days preceding TestTotal Number

=O
Verified By (initiats)

"'0 Sample Size lO g/LLoading Density 0 5-0 (D
7-0a H o d lnv g total nMortality (t um ber dead/n umber of fish bn X I 00atchlObservations and notes:

Y\[\/a.sfers\[,{ASTFPQ arNlnED\4a --:-,



Nautilus hnia m a - rxici
Test lnformation

Test Bench Sheet
n LC50 TIE ScreenSample lnformation

lnitial Sample Measurements
lnstrument ldentifi cation:

H1p -1 Dissolved Oz 9.9 mg/L rl % Conductivity t22 hos Temperature 2O "6

Sample Method: Composite Otherra Test Type

Account Number gE3O_OO\ sample # q63O.CC\ Z3O5 Date Started/Time o..t.oL\.23/ ltzc\ Analyst Starting Test fl
client ifyll)! Sample Name SSIO Date Ended/Time o #NeonatesiVessel fQ
Person Collecting Sample 51A, Temperature Upon Receipt i3-C "C Test Volume 25C ml/Vessel mL Solution/Daphnid 25 rnl
Date/Time Sampled c? .o1 .v3 I Pm Pre-aeration no @ Pre-aeration Duration 30 min
Date/Time Received c3.o+.23 / r+co Pre-aeration Rate +Z +2 ml/min L' Sample Hardness Adjustment 6ol yes
Sample Description C-l Cudv lrol^rt 'trrrru.-1fl Dilution HzO # D)^1Z32G Sample pH Adjustment @ yes
Sample Type Description sLrcftcX rrl0JrPf Sample Point Description: MISA {,@ Storage Temperature *t_Z oC

LC50 Randomization Template: Test Row(s): 26

Meter/Probe # t3 Meter/Probe # r

BROOD CULTURE HEALTH INFORMATION

Brood Culture # 338
Culture age (days)

Days to 'lst Brood (<12)

Average # of
Neonates/Brood (>15)

Previous 7 Days Mortality
in Culture (325%)

MeteriProbe # .7
Meter/Probe # 7z

NEONATE SOURCE AND OBSERVATIONS OF NUMBER I MMOBILE AND DEAD
Control t oo'/-

lnit
A B C D B C D A B C D D c D

Brood culture # BBca -) I C*et -) ) ct
24-Hr. # lmmobile O o c) I o C) o I fl
4B-Hr. # lmmobile o o o I o o o I

w48-Hr. # Dead O o o o O o I
Total# lmmobile o o

Total# Dead o o

Percent Mortality-9 % Standard Deviation of Control Survival e Standard Deviation of Test Survival O veriRed By (lnitials ) ^O Notes-

oE - OL{ . 23 ver\ oti$cqtt- to rnqKg Y:\Masters\MASTERS BINDER\8' Daphnia magna\Daphnia magna Toxicity Testing Sheet R1 .o tantgfunzz.aoc

abbe;-^/Ct'b\crn5; - Sompte -/eT

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final FinalM/P lnitial

(mq/L) (%\
Final

(mq/L) (%\ FinalM/P lnitial lnitial lnitial Final Final M/P

Control a. I 8, \ '*!ro t.q q07, 1"q a87 €a/<i - ^ .sFf"er(}i (a tq2 zl 2l 6r+

IOO'r " 1.q B,o q-q I t2'/, 1-1 857. + 6r,,oIlL t+L Z\ 2t U

lnitials bl ET fl ET 6 FT ts\ ET



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SS16 9830-0012306 02-Apr-23 03-Apr-23 06-Apr-23 
04-Apr-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         09-Feb-23 Reference Chemical: Phenol Fish Lot #:          LF260123 
96-Hour LC50: 10.00 mg/L 95% Confidence Limits: 8.03 mg/L; 12.45 mg/L 
Historic Geometric Mean LC50:      9.03 mg/L Historic Warning Limits (± 2 SD): 6.56 mg/L; 12.42 mg/L 

Daphnia magna 
Date Reference Test Initiated: 04-Apr-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.46 mg/L 95% Confidence Limits:         1.09 mg/L;   1.95 mg/L     
Historic Geometric Mean LC50:      1.01 mg/L Historic Warning Limits (± 2 SD):   0.40 mg/L; 2.60 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: April 11, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012306 TD                         Laboratory Supervisor 



F{At-iTILUS ENVIRONi'|l
Sample Information Test Information

20 -eo\nt

Method. Composite

Sample Number qSso.6r;tc>o 6
Sa.

Cll.ent PTDDT mSa Nam Aple Date/Time Ended t 1t2
Person Collecting Sample J,A. Fish Lot # L{-?c otz> -lemperature Upon Receipt lS. O oC Test Volume 30 L PerVessel Numberof Fish perVessel to Number of Vessels per Conc_ 20l.oq. z 3Date/Time Collected hM Pre-Aeration Pre-Aeration Duration SO min Pre-Aeration Rate +0.26 rni/min-L-16.8DateiTime Received in Lab 03,011-23 Itioo 10.26 ml/min-LrRate of Aeration During Test 6 Ditution Water d.tr-hbv Sample pH Adjustnrent Yes0Sample Type Description svv.fqcs. iua?ey(,lD t4 \At brDw'nSample Descri ption

San-rple Point Description: MISA Storage Temperature

EI{TAL RAII{ BOW TROUT TOXICITY TEST BENCH SHEET
Type- Single Corr(ce?ration LCsO TIE

Date/Time Started t>6.04,2>
Screen

I Starting Test e4

lnitial Sample Measurements Before Aeraiion _ Cond.: {bo mhos D,O: 4,1 qb % Temo. ir{ or: 1.6Instrument ldentification - Mlp #. MIP #.
pH.
M/P 1/7r

Air Flow
Meter#:

Meter Reading 0"150 L/min
TOTAL NUMBER DEAD

# OF HOURS FROM START OF
TEST

lnitial Measurernents

A.fter Pre-Aeration Meter/Probe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Tirne
Cond

umhos
D.O- {rng/L)/% "C pH

(units) Cond D.0/
Temp

pH

tJ)

(E

c
Date Tirne D.o. (mg/L)/% pH

(units)
D.O"/
Temp nLJ

lJ1'

a
(u

'-

Control o o c ltaS 7tl q.'( 17 l5 7.\ ? I7
8 5 r4

O-i
v. 5 ,5 g-3 q37 -79. 7

5 g
0, loo-/ O o

r.J 4ou 1t 1f' il 7,7 r5 &r. 7a7,

Time
lnitials *

tlr5 i2v(
tc

izq'5
5 24h: 72h 96

o 48h
Number of Control Fish Showin g Atypical Behaviour: <24h

Percent Mortality q;% LENGTH (mm) WEIGHT (g) lnitials: u* Hddin g Mortalities 7-days preceding Test Number of Fish in Batch at Day (_)7 4eeLC50 (Lower; Upper Limit) Mean (SD) ,2.q ( g.q ) Mean(SD) t.r-1 I ( O,Zq )

Method Min/Max \-1 r 6c> Min/Max 6.1qti.gg
recorded daily for 7 days)

O*O+O+C)*O*C)*O
Nun ber Dead (

Dead for 7 days preceding Test
O

Total Number

Verified By (initiats) .c Sampte Size 1o Loading Density O.r.{-i g/L

o7 -0a Ho ld oMv rtaling UMnity Itotal dber ead/n oferumb fish bn X 1 00atchl )Observations and notes:

l\IVasters\MASTERS Bl NDER\1 6 R:inhnur Trn, rr\ Drinh^... T-^..! T_.. -_ ! A t/\t



Sample lnformation

lnitial Sample Measurements: pH 1"5

Nautilus nia

DissolvedOz Q.t mg/L

a '\xtc Test Bench Sheet
Test lnformation LC50 TIE Screen

\ % Conductivity +31 umhos

Sample Method: Composite Other Test Type: Sin Con
Account Number q ga1r, - OO \ Sample # qg3O. oclz3o6 Date Started/Time .23 tlt'soLt Analyst Starting Test pJf
Client RWnf Sample Name 95 16 Date Ended/Time &.oq-24 / ttr..;'' #Neonates/Vessel o
Person Collecting Sample J. A _ Temperature Upon Receipt 13-C 'C Test Volume 25O ml/Vessel mL Solution/Daphnid ZS mL
Date/Time Sampled o+. 23 t *rv1. noPre-aeration C"ts) Pre-aeration Duration mtn30
Date/Time Received 23 | it-tcoo Pre-aeration Rate +3 +2 ml/min L, Sample Hardness Adjustment @Q yes
Sample Description dlfir rol..r lioht nrou>n Dilution HzO# D\12326 Sample pH Adjustment @ Yes
Sample Type Description Sample Point Description: MISA oth Storage Temperature +:z oc

LC50 Randomization Template Test Row(s)

I nstrument Identification Meter/Probe # i

BROOD CULTURE HEALTH INFORMATION

Brood Culture # 83c
tr

Culture age (days)

Days to 1st Brood (<12)

Average # of
Neonates/Brood (>15)

Previous 7 Days Mortality
in Culture (=25%)

Meter/Probe # I MeteriProbe # 7
Temperature 2\ "C
Meter/Probe#116

NEONATE SOURCE AND OBSERVATIONS OF NUMBER IMMOBILE AND DEAD

, Control t oa/-
ln it

A B c D B c D B C D A B C D

Brood culture # ffia -) / E3
c I fr

24-Hr. # lmmobile o o o l O o O I s
48-Hr. # Immobile o c) o I 6 o 3 /

tr4B-Hr. # Dead O o o I O o o
Total# lmmobile o o

Total# Dead O O

Percent Mortality-Q % Standard Deviation of Control Survival O Standard Deviation of Test Survival O VeriRed By (lnitiats ) 6rC Notes_
Y:\Masters\MASTERSBlNDER\8.Daphniamagna\DaphniamagnaToxicityTest'"n'@

pH Dissolved Oxygen Cond. (p:mhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final FinalM/P lnitial

(ms/L) (%\
Final

(mq/L) (%\ FinalM/P lnitial lnitial lnitial Final FinalM/P

Control g.\ t.s t3lqt 1.q q07 1.7 68',/. -7/5 s# sz, tqL L\ 2t 1/s
too'1. -1 _x 8.4 T q.6 l06'z -? -R 81't

{/ 3zo iqG 2l zl ,t

lnitials Ei- ET E\ tr tr tsl ET bl



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SP1 9830-0012307 02-Apr-23 03-Apr-23 06-Apr-23 
04-Apr-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         09-Feb-23 Reference Chemical: Phenol Fish Lot #:          LF260123 
96-Hour LC50: 10.00 mg/L 95% Confidence Limits: 8.03 mg/L; 12.45 mg/L 
Historic Geometric Mean LC50:      9.03 mg/L Historic Warning Limits (± 2 SD): 6.56 mg/L; 12.42 mg/L 

Daphnia magna 
Date Reference Test Initiated: 04-Apr-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.46 mg/L 95% Confidence Limits:         1.09 mg/L;   1.95 mg/L     
Historic Geometric Mean LC50:      1.01 mg/L Historic Warning Limits (± 2 SD):   0.40 mg/L; 2.60 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: April 11, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012307 TD                         Laboratory Supervisor 



Sam;:le Information
Test Information

Account 'ftt SO, O 41\

Method_ Composite

Sampte Number ?g3o,Oot> 9o1

Sa' Oiher

Client FilrDf Sample Name sPl Date/Time Ended ItoPerson Collecting Sample j,A Fish Lot # (L o?,6 vaemperature Upon Receipt i3,rt "c Test Volume 30 1 Number of Fish per Vessel io Number of Vessels per Conc. 1 2Date/Time Collecied 6f,.Ort."3 PM Pre-Aeration Pre-Aeration Duration 3O min Pre-Aeration Rate 6.5 +0.26 ml/min-L-lDate/Time Received in Lab Irt oD03.ot{. 
"3 Rate of Aeration During Test 6.8 fr-26 mt/min.L{ Dilution Water dtq4ov Sample pH Adjustment Yes0y bm turrn Sample Type Description

Sample Description i,tutrdg l\ StrvfaA UrqYer
et_

Sanrple Point Description: MISA Storage Temperature qJL
lnitial Sample Measurements Before Aeration - Cond_- ltDz

NAI.,ITILUS ENVI R.ON MEI{TAL RA BOW TROUT TOXIC ITYTEST BENCH SHEET
Type: Single Co

Datefl-ime Started 0G.a\.21 179

mhos O.O: 9.1 1l wTemp. 15 'c pH. 7 -7

LCsO TIE Screen
Starting Test C-z\

II

i nstrument I dentification- MlP #. MIP #, M/P #: \1t X i
Air FIow Meter Reading: 0. 16l 

'_rr,n
l\if atar #. -1-rvrutul f. {TOJAL NUMBER DEAD

# OF HOURS FROM START OF
TEST

Initial Measurements

After Pre-Aeration Meter/Probe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Tiryle
Cond

umhos D.o. (ms/L)/% oc pH
(units) Cond

D.0/
Temp

pH

U'
(It

.E

Date Tin-le D.O. (rngtL)t% pH

(units)
D.O./
Temp pH

a
cu

'-

Control O U O o \2ro Ltl-- q1 11 $ v 7 r"L
7"1 8 t\ ,o"o+ . iz\5 ,(o 8.3 asz '7

"?.".l r3
o loo'/ O C) O o 4ot 7,[ 16 r5 +" t t '1 i6 B-l 8Tl" 1.q

Time
lnitials

BDO

P
as
)a

0-4{
5c

tz''t5
P'-\ 96h4Bh 72h:24h: O

Number of Control Fish Showing Atypical Behaviour: <24h:

Percent Modality c% LENGTH (mm) WEIGHT (g) lnitials: Ur_ Holding Mo rtatities 7-days preceding Test
46e

N umber of Fish in Batch at Day (_)7LC50 (Lowe; Upper Lirnit) Mean (SD) \z.E ( q.o ) Mean (SD) t,Yl ( o.qg )
Method Min/Max \(; /qg Min/Max O.gl t 2-OZ A C* O*O *O *C) -,- $

Nun ber Dead (recorded daily for 7 days) Number Dead for 7 days preceding TestTotal

=c)
Verified By (initials)

GO Sample Size IO Loading Density O .L+1 g/L
o

7-Da Ho dinv g tota n mbuMortality (t d mead/nu UIber fish batchn X 00)
Observations and notes

l:\A/asters\MA.STFRs R I Nrn trp\.1 a D^ ;- L ^... T-- . .! - /X\



Sample lnformation

lnitial Sample Measurements: pH -7.q

Nautilus nta

DissolvedOz 9.n mg/

a )xtc Test Bench Sheet
Test lnformation LC50 TIE Screen

L ( lO % Conductivity 33O ;rmhos Temperature L\ "g

Sample Method: Composite Tesi Type: le Concen

Account Number gA3O. COI sample#gg3O.OO \230_1 Date Started/Time ol-t.o+.2-3 /ltso Analyst Starting Test E(
client B6IDT_ SampleName Sp\ Date Ended/Time 6.o4"23 tltscl #Neonates/Vessel
Person Collecting Sample j fl -

Temperature Upon Receipt I q. L\ "C Test Volume ZSO ml/Vesset mL Solution/Daphnid ZS mL
Date/Time Sampled .o+ .23 / P,rn noPre-aeration /-ye Pre-aeration Duration ?o mrn
Date/Time Received o?. +"23 I lToO Pre-aeration Rate +3 +2 Sample Hardness Adjustment @ Yes
Sample Description Dilution HzO # DW23?6 Sample pH Adjustment @' yes
Sample Type Description -*, , f sr6;DSample Point Description: MtSA Storage Temperature lLZ OC

LC50 Randomization Template: 

-
Test Row(s)'. 1?

Instrument ldentification: Meter/Probe # l3 Meter/Probe # 7 Meter/Probe # 7 Meter/Probe # 7z

NEONATE SOURCE AND OBSERVATIONS OF NUMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION

Brood Culture #
a;

q'

B

Culture age (days)

Days to 1.t Brood (<12)

Average # of
Neonates/Brood (>15)

Previous 7 Days Mortality
in Culture (<25%)

Percent MortaliV-Q-% Standard Deviation of Control Survival O Standard Deviation of rest Survival O v",ined By (tnitiats) oC Notes-

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) Initial Final FinalM/P lnitial

(mq/L) (%\
Final

(mq/L) (%\ FinalM/P lnitial lnitial lnitial Final Final M/P

Control a. I a-t t?1qo -?.q qo/ ?.6 €tz b{+ 5€-f5t't ,qL L\ zl b/+
i oo-/. xo a ._q

t 9.6 llo '1 "1 t.n't "v 31L t6+ zi zl v

lnitials 6 ET ET Ef g hr EI. tr
Control r oo'/.

lnit
B c D B c D A B c D DD c D

Brood culture # 63t 63
c
B I EI-

24-Hr. # lmmobile O o o I o C o I EI.
48-Hr. # lmmobile o o I I o o o / tr48-Hr. # Dead o o a / a o @

I

Total# lmmobile I o
Total# Dead c o

Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet R.l .0 Ja
"gfuzozz.
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704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SP2 9830-0012308 02-Apr-23 03-Apr-23 06-Apr-23 
04-Apr-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         09-Feb-23 Reference Chemical: Phenol Fish Lot #:          LF260123 
96-Hour LC50: 10.00 mg/L 95% Confidence Limits: 8.03 mg/L; 12.45 mg/L 
Historic Geometric Mean LC50:      9.03 mg/L Historic Warning Limits (± 2 SD): 6.56 mg/L; 12.42 mg/L 

Daphnia magna 
Date Reference Test Initiated: 04-Apr-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.46 mg/L 95% Confidence Limits:         1.09 mg/L;   1.95 mg/L     
Historic Geometric Mean LC50:      1.01 mg/L Historic Warning Limits (± 2 SD):   0.40 mg/L; 2.60 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: April 11, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012308 TD                         Laboratory Supervisor 



NAI..ITILUS EhJVIROI{
Sample Information

Test lnformation
98io,30 1

Meihod: Composite Other

. 0t> \ -:36J uN mberamp 830q
Sar

RWDI Sample Name S?z Date/Time Ended IPerson Collecting Sample J.4 L (76 ot 7-)Fish Lot # I
tTemperaiure Upon Receipt i), \ "c Test Volume Vessel30L Number of Fish per Vessel lo Number of Vessels per Conc_6). 6q.zDaie/Time Collected

t\^ 2Pre-Aeration Pre-Aeration Duraiion JO min Pre-Aeration Rate 6"5 +0.26 ml/min-L-1
Date/Time Received in Lab 63. Or{.Zj lqoo Rate of Aeration During Test 6-S !0.26 ml/min-L{ Dilution Water declrlo f Sample pH Adjustment Yes0Sample Type Description si,r,VfA6a wAfe(
Sample Description \^t

Sanr ple Point Descripiion: MISA Storage Temperature 4!Z oC

MEI{TAL RAiI{B OW TROUT TOXICITY T BENCH SHEET
Type: Single

Date/Time Started 0€" -oll- z>

Initial Sample Measurements Before Aeratlon - Cond-_ Wg mhos D.O: 8-8 ;pg71- 88 "trTemp: 15 .C pH -/.1lnstrument Ideniification- M/p #:

LCsO TIE
Screen

Lbo Starting Test U

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

A,fter Pre-Aeration MeterlProbe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Tirne
Cond

umhos D.O. (rng/L)/% pH
(units) Cond D"0/

Temp
pH

(tj
(g

=q
Date Tirne D.a. @stL)t%

p[-l

(units)
D.O./
Temp pH

a
.g

c

Control b o c) o l,Lt o 7o X7.s ?S r9 7-y r
5 q.l a\ lo.oL+- tz5c, i6 l"a 1q 1.5c lob'/ (J c o 4qt 1-o 61 ls 78 \ Ll

t&5
6

1 g -7"1

Time
lnitials

o
5a

\?tf
io 5o

rL'[ tz46
6 48h:24h 72h: O 96h: O

Number of Control Fish Showing Atypicat Behaviour: <24h

Percent Mortality a% LENGTH (mrn) WEIGHT (g) lnitials: ut- Holding Mortalities 7-days preceding Test
lse

N umber of Fish in Batch at Day (_)7LC50 (Lower; Upper Limit) Mean (SD) ,J.l ( q,q ) Mean (SD) t.eq ( 0..{Z )
Method Min/Max qr{ / 5g Min/Max o.-1-? / 2.lL Q-+ O*O*c2*O +O+C)

Nun ber Dead (recorded daily for 7 days)
Dead for 7 days preceding Test

O
Total Number

Verified By (initiats) qc Sample Size lo Loading Density
o'q8 g/L -0a7 Holdin Mv ortalg n mu berity (ftotal dead/n ofumber fis h in X 0batchl 0) q

Ttg MIP #. MIP #. \1/1
Air FIow
Meter #:

Meter Read ing: 0. /'jD yr;n

Observations an d n otes:

Y\IVasters\MASTFR.S RtNntrp\iA ar;nh^... T-^..!r^ . , /f\



Nautilus nla ma )xtc
Test lnformation

Test Bench Sheet
LC50 TIE Screen

Sample lnformation

lnitial Sample Measurements: pH -1.9 Dissolved Az 9.L mg/L i Ot % Conductivity 3q + umhos Temperature l'c

Sample Method: Composite Other Test Type: ngle Conce
Accouni Number ga3q "CO i Sample* 9g=O.CO\Z3O* Date Started/Time o-t .6Ll . Z3 tteoc Analyst Starting Test 6
client ft\JSf Sample Name SpZ Date Ended/Time G -A+ #Neonates/Vessel 

1

Person Coltecting Sample J..A , Temperature Upon Receipt 13. i "C Test Volume 215;g- mliVessel mL Solution/Daphnid 25 mL
Date/Time Sampled oz.ot+.a3 I Fm Pre-aeration no 6-B Pre-aeration Duration 36 min
Date/Time Received c)?,-c\r+- 2< / tl't-oc Pre-aeration Rate 3l +2 ml/min L' Sample Hardness Adjustment @ ves
Sample Description Dilution HzO # DW2326 Sample pH Adjustment @E Yes
Sample Type Description \UU

trC€. trlcr\i-P-f Sample Point Description: MISA 6D Storage Temperature +L2 0c

LC50 Randomization Template: 

-
Test Row(s): 73

I nstrument ldentification Meter/Probe # i 3 Meter/Probe # "/ Meter/Probe # ? Meter/Probe #7

NEONATE SOURCE AND OBSERVATIONS OF N UMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION

Brood Culture # o
c
c

Culture age (days)

Days to lstBrood (<12)

Average # of
Neonates/Brood (>15)

Previous 7 Days Mortality
in Culture (s25%)

Perceni Vfortatity-Q% Standard Deviation of Controt Survivat C Standard Deviation of Test Survivat-U Verified By (tnitiats) 
qO

Notes

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) Initial Final FinalMiP lnitial

(mo/L) e \
Final

(mq/L) e/"\
FinalM/P lnitial lnitial lnitial Final FinalM/P

Control g.\ B.\ l* tao -l -q go -7.ts %g'/. bt* s&sa iqz zl 2i bl"t
t oo'/ _ 1-q €-\ "h tr I Ct*'/ "7.-1 8b'/" "v

4L-t I tqA Li z\ .v

lnitials t-\ 'u\ 5 6 6 tsl tr 6

Control r aa'/'
lnit

B C D A B C D A B c D B C D

Brood culture #
{

c
I ht

c
I t\

24-Hr. # lmmobile n o o I o o c I (
48-Hr. # lmmobile c) l1t n I o o o I

tr48-Hr. # Dead O o / o c> o I
Total# lmmobile o o

Total# Dead o o

Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet R'1 .A UngfuZaZZ.ao"



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SP3 9830-0012309 02-Apr-23 03-Apr-23 06-Apr-23 
04-Apr-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         09-Feb-23 Reference Chemical: Phenol Fish Lot #:          LF260123 
96-Hour LC50: 10.00 mg/L 95% Confidence Limits: 8.03 mg/L; 12.45 mg/L 
Historic Geometric Mean LC50:      9.03 mg/L Historic Warning Limits (± 2 SD): 6.56 mg/L; 12.42 mg/L 

Daphnia magna 
Date Reference Test Initiated: 04-Apr-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.46 mg/L 95% Confidence Limits:         1.09 mg/L;   1.95 mg/L     
Historic Geometric Mean LC50:      1.01 mg/L Historic Warning Limits (± 2 SD):   0.40 mg/L; 2.60 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: April 11, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012309 TD                         Laboratory Supervisor 



lnitial Sample Measurements Before Aeration - Cond.. TL\ mhos D.O:
lnsirument ldentification - Mlp #. I

hJAUTILUS ENVIRONME NTAL II{BOW TROUT TOX

Type: Single Con
Date/Time Started 6(o" oLi- Z> / \e, to

18 "t"Temp: i5

ICITY TEST BEN CI-I SHEET

1.8

LCsO IE Screen
Starting Test

oc pH
M/P #: t)19

Meter Reading. 0. l5D yr,n.Air FIow
Meter#:

MtP #. '7/

Percent Mortality o% LENGTH (mm) wElcHT (s) Initials: W- Holdin g Mortatities 7-days preceding Test
-)UN ermb UI Fish n Batch ^tdL 7Day 66\LC50 (Lower; Upper Limit) 2.iftl)Mean (SD) ?\.1 ( Mean (SD) l. 5q ( O .72 )

Method Min/Max r{j / 61 Min/Max A.q6 / Z,oZ U. Q* O*O* O*e + ()
Nuin ber Dead (recorded daily for 7 days) umber Dead for 7 days preceding Test

O

Total N

Verifled By (initials) Sample Size Ir: Loading Density O.L-lo gi L 7-Day oH d in Mortag mNUity ftotal ber dead/n umb ofer hfis n batch X 00 c)

Other Test lnformation
4g3r.ool

Sample lnformation

Samp{e Number 989o. oo\>Zoq
Sar Method: Composite

Client PwDJ Sample Name SP a Date/Time Ended I Fish LotPerson Collecting Sample J,A 1-L (Z-Oaizt -lemperature Upon Receipt 13. g "C Test Volume 3D L Per Nunrber of Fish per Vessel lo
1 2

N umber of Vessels per Conc.Date/Tinre Collected 0)-o ->3 Prvr Pre-Aeration Pre-Aeration Duraiion 3c> min Pre-Aeration Rate 6.5 +0.26 ml/min-L-lDateiTime Received in Lab l,too03,oq.z3 Rate of Aeration During Test g"9to. 26 ml/min-L{ Dilution Water dec,V\o( Sampie pH Adjustment YesSurrface Luqhey
Sample Description 0{ou Y n'reeL't Sample Type Description\i

Sanrple Point Description: MISA Storage Temperature r-tt z oc

TOTAL NUMBER DEAD
# OF HOURS FROM START CF

TEST

lnitial Measurements

After Pre-Aeration MeterlProbe Final Measurements Meter./

Probe
TOXICANT CONC %

24 48 72 96 Tirne
Cond

umhos D.O. (rng/L)/% OC pH
(units) Cond D.0/

Tenrp
pH

U'
(g

Date Tirne D.o. (mg/t_)/% pH

(units)
D.O./
Temp pH

a
(E

Control O o o o Itto LL( q6 7a ts I8
tf 1\ ,o"a+ tzrc i5 -7 -? -7T'.r '-t

1.5 ETo tob'./. b o o c 51{ ?.5 ?S l5 7"8 t t r5 s.G 8"t7. -?.8

Time
lnitials t\1

tloo 13ti
,O 5o

rz{ 12rt5
6 24h 72h o4Bh: O, 96h: e.i

Number of Control Fish Showing Atyp icaI Behaviour: <24h:

Observations and notes:

Y:\IVASIETS\MAISTFR.q R I NN trP\ 1 A D.i6L ^..' T.^. .A - /1



Sample lnformation

lnitial Sample Measurements
I nstrument ldentifi cation:

H r.q'

Nautilus hnia a -'\xic
Test lnformation

Dissolved Oz Q -"1 mg/L

Test Bench Sheet
LC50 TIE Screen

% Conductivity H2-t pmhos Temperature Ll "C

Sample Method: Composite er Test Type: le Conce
'Account Number Sample # .@t Date StartediTime I tzroo-l-. O Analyst Starting Test
Client Sample Name Date Ended/Time #NeonatesA./essel

I
Person Collecting Sample Temperature Upon Receipt i

OC Test Volume mLA/essel mL Solution/Daphnid mL
Date/Time Sampled Pre-aeration no Pre-aeration Duration mtn
DateiTime Received 2 IIo Pre-aeration Rate t2 mUmin L' Sample Hardness Adjustment yes
Sample Description Dilution HzO # Sample pH Adjustment @ yes
Sample Type Description Sample Point Description: MISA Storage Temperature f zoc
LC50 Randomization Template: 

-
Test Row(s): /

Concentration
(% Volume)

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)

lnitial Final Final M/P lnitial
(mg/L) (o/o)

Final
(mq/L) (%\ FinalM/P lnitial lnitial lnitial Final Final M/P

Control R \ 6.\ t+ /E6 -i.q QO'r. 1 "'1 $-1"/- f^-"f+ sd.sa tq2 z1 LI @+
too'/ . Rr) 8-\ b q.6 t 09'r. -?.9 e-7'.l -

.v fuzsit zt zl ",

lnitials tr b\ 6 trt ET ET ET

Meter/Probe # r3 Meter/Probe # " Meter/Probe # -7
Meter/Probe # 7

NEONATE SOURCE AND OBSERVATI ONS OF NUMBER IMMOBILE AND DEAD
Control' tco I

lnit
A B C D A B c D A B C D A B C D

Brood culture # 63
c
c --) I

c
aAs + I Er

24-Hr. # lmmobile o o C I o o o I ET'
48-Hr. # lmmobile o o o I o o \J I

fr4B-Hr. # Dead o o o t o o c t
Total# lmmobile o c

Total# Dead o o

BROOD CULTURE HEALTH INFORMATION

Deviation of Control Survival O Standard Deviation of Test Survival O v"rined By (tnitiatsl C*C*otes
Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet R.l .O Jang@Z,doc

Brood Culture # / -:C
hJe

Culture age (days)

Days to lstBrood (<12)

Average # of
Neonates/Brood (>15)

Previous 7 Days Mortality
in Culture (<25%)

Percent M % Standard



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SP4 9830-0012310 02-Apr-23 03-Apr-23 06-Apr-23 
04-Apr-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         09-Feb-23 Reference Chemical: Phenol Fish Lot #:          LF260123 
96-Hour LC50: 10.00 mg/L 95% Confidence Limits: 8.03 mg/L; 12.45 mg/L 
Historic Geometric Mean LC50:      9.03 mg/L Historic Warning Limits (± 2 SD): 6.56 mg/L; 12.42 mg/L 

Daphnia magna 
Date Reference Test Initiated: 04-Apr-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.46 mg/L 95% Confidence Limits:         1.09 mg/L;   1.95 mg/L     
Historic Geometric Mean LC50:      1.01 mg/L Historic Warning Limits (± 2 SD):   0.40 mg/L; 2.60 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: April 11, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012310 TD                         Laboratory Supervisor 



Sample lnforma'tion Test lnformation
Account 9830. Oo\

Method: Composite
ple Number qqto. O

Cther

o r e3iDSam

Sar

Ciient Puo tr! Sample Name 5? ,+ Date/Time Ended IPerson Collecting Sample J emperature Upon Receipt on>-f L,
Fish Lot # LL€ 6 OTest Volume 30 L PerVessel Number of Fish per Vessel loDate/Time Collected Of,-ot-{ -23 Pnzr 1 2
N umb of Vessels D^-lgl nUOPre-Aeration Pre-Aeration Duration 3O minDate/Time Received in Lab 03,ol-{. 

"3 It{ob Pre-Aeration Rate 6-5 +0.26 mt/min.L-jRate of Aeration During Test 6-5 !x.26 mt/min.L-1 Ditution Water Aecla tot Sam ple pH Adjustment Yes
Sample Description Sample Type Description s\^

o\or.rdg , I ht brou.,rn @ w qfe( Sanr ple Point Description: MISA Storage Temperature \xz 'cInitial Sample Measurements Before Aeration _ Cond_ 3la

UTiLUS E|VVIRON MENTAL II{BOW TROUT TOX

Type. Single
Date/Time Started o6<)1-7>

a.O: I'Z mg/L qq
% Temp: 15 'C pH

ICITY TEST BENCH SHEET

1.9

LC5O TIE
Screen

>rartrng lest %

Instrumentldentiflcation- M/p MlP #" 7 MIP #.b/ei
Air FIow
Meter#:

Meter Readin o, 0 l6D trr'n
TOTAL NUMBER DEAD

# OF HOURS FROM START OF
TEST

Initial Measurements

After Pre-Aeration Meter/Probe Final Measurements Meter,r

Probe
TOXICANT CONC %

24 48 72 96 Tirne
Cond

umhos
D.O. {rng/L)/%

o /'\ pH
(units) Cond D.0/

Temp
pH

U'
rg

c
Date Time D.o. (mgtL)t% pH

(units)
D.O./
Temp pH

a

Control c (2 o o L:Lts W 15 qs l5 4FVz 7
8 /o.oq 23 ,255 r5 6.6 8't'r 7-? 

"-1o Iob'l , c o o t71 17 17 L6 +s t5 &"q 9'/. 1"5

Time
lnitials

tl oD

5D
?tt

>s
rapt(

5o
tzlt5
ET 96

Number of Control Fish Showing Atypical Behaviour: <24h
48h :CI 72h: F.

Percent Mortality c% LENGTH (mm) wElcHT (g) lnitials
W Hdding Mortaliti es 7-days preceding Test

66
Numb er of Fish in Batch at Day (_)7LC50 (Lower; Upper Limit) Mean (SD) I ( t'l ) Mean (SD) /'ri( o-Fb )

Method Min/Max lrq l?' Min/Max O.fbt L.?-3 C> g+ @* Q* S* @+ O

Nunber Dead (recorded daily for 7 days)
Dead for 7 days preceding Test

O
Total Number

Verified By (initiats) a\0 Sample Size
/D Loading Density 0'{D glL 7 oLItt Id-Day Mortaing lity NU mb(ltotal dr dead/n umber of INfish batch X 00) c)Observations and notes

Y\lVasters\MASTERS BINDER\16 Rainhnur Tr^,,+\D^;^L^... F^\



Sample lnformation

lnitial Sample Measurements: pH 7.q

Nautilus hnia na - )xic Test Bench Sheet
Test lnformation Test Type

Dissolved Oz 6 v2-a
mg/L lll %Conductivily 2&i* pmhos Temperature 2\ "C

n LC50 TtE Screen
Sample Method: Composite Grab Con

Account Number o oo\ Sample # Date Started/Time o Analyst Starting Test
Client Sample Name g Date Ended/Time #Neonates/Vessel 

t
Person Collecting Sample Temperature Upon Receipt Test Volume 25OmL/Vesset mL Solution/Daphnid ZS r-nl
Date/Time Sampled 4-l 'rY1 Pre-aeration no Pre-aeration Duration 30 min
Date/Time Received I Pre-aeration Rate +2 ml/min L'4 Sample Hard ness Adjustment yes
Sarnple Description Dilution HzO # Sample pH Adjustment yes
Sample Type Description Sample Point Description: MISA Storage Temperature oc+ + ?
LC50 Randomization Template Test Row(s): 25

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ('C)Concentration
(% Volume) lnitial Final FinalM/P lnitial

(mg/L) (o/o\
Final

(mg/L) (%\ FinalM/P lnitial lnitial lnitial Final Final M/P

Control B.\ €.i ra 1qO s.o Qur ?"1< zt'f. br+ 5+r5€9 *r tq2 z\ 6tq
tooT, B.(-) a.L .v q8- I \ t'/

"-6
<<'/. zz,41y, r6'0 z\ .J,

lnitials Ft" ff EI r-\ Ef ET El- x

I nstrument I dentification Meter/Probe # [ I Meter/Probe # Meter/Probe # ? Meter/Probe # "

NEONATE SOURCE AND OBSERVATION S OF NUMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION Control r ac'/"

lnit
A B c D B C D B C D B C D

Brood culture # -aC'&s 7'g -> I EI
24-Hr. # lmmobile o o o I o O C I Ei"
48-Hr. # lmmobile o o o I O a O I

E.T
48-Hr. # Dead O o O / o o C) /

Total# lmmobile 6 o
Total# Dead o CI

% Standard Deviation of Control Survival C Standard Deviation of Test Survival O Verined By (lnitiats) GC Notes
Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet R1 ,o Jang@z.doc

Brood Culture # ./-R
Culture age (days)

Days to 'lst Brood (<'12)

Average # of
Neonates/Brood (>15)

Previous 7 Days Mortality
in Culture (<25%)

Percent Mortality-9



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SP2 9830-0012311 17-Apr-23 17-Apr-23 20-Apr-23 
17-Apr-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         06-Apr-23 Reference Chemical: Zinc Fish Lot #:          LF150323-1 
96-Hour LC50: 0.27 mg/L 95% Confidence Limits: 0.21 mg/L; 0.35 mg/L 
Historic Geometric Mean LC50:      0.33 mg/L Historic Warning Limits (± 2 SD): 0.14 mg/L; 0.78 mg/L 

Daphnia magna 
Date Reference Test Initiated: 04-Apr-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.46 mg/L 95% Confidence Limits:         1.09 mg/L;   1.95 mg/L     
Historic Geometric Mean LC50:      1.01 mg/L Historic Warning Limits (± 2 SD):   0.40 mg/L; 2.60 mg/L 
TEST RESULTS APPROVED BY: 
 
Date: May 2, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012311 TD                         Laboratory Supervisor 



I.JTILUS ENVIROI{

mhos o.o: [0,\{

MEIVTAL RAIIdBOW TROUT TOXICITY
Type:

Date/Time Started

SHEET

Dvt lL1 tzo<
LCsO TIE

Iyst Starting Test 6

Meter Readin g 0. rs-t> L/min.

Screen

lnitial Sample Measurements Before Aeration _ Cond qL
I nstrument ldentifi cation- MlP #. MIP #_ 7 f pH:

M/P
Air Flow
Meter#.

(.2
#:-rVlT-

Do @ 3o "",if
DO' g tO mtn)

\a,S*|lL I IDL'lu

to.{"r";lt^,lof "i"

Percent Mortality ofloo LENGTH (mm) wElcHT (g) lnitials: g Holding Morta lities 7-days preeeding Test Number of Fish in Batch at Day (_)7 LttlLC50 (Lower; Upper Limit) Mean (SD) qZ -g ( 2"6 ) Mean (SD) O.-?g ( O.rS )
Method Min/Max 40 /\q Min/Max O.Sq I l.lb [ -+ 0* g + o+ q)+ o"o

Nunr ber Dead ( recorded daily for 7 days) umber Dead for 7 days preceding Test

\

Total N

Verified By (initiats) Sample Size '!a Loading Density C.3q g/L

o-L
7-0a IJlt tdo Mv ortaing NUlity [tota dmber ead/number of fish in IX 00batchj

Sample Information Test Information le Co--oo(nt

Sar Meihod: Compos

mSa N mberuple q UK )) C?()
Client T\ta/DI Sample Name Z Date/Time Ended I
Person Collecting Sample tU p32l -(Fish Lot # cTTemperature Upon Receipt iz. \ "c TestVolume ZO L PerVessel Number of Fish per Vessel IODate/Time Collected I L}UI / AY\ I

Number of Vessels per Conc.Pre-Aeration No CS Pre-Aeration Duration Q min Pre-Aeration Rate +0.26 ml/min'L-1Date/Time Received in Lab 17 | o'1 17j / t33o Rate of Aeration During Test (" "5- $.26 mi/min-L-l Dilution Water Dech Lc,r NoSample pH Adjustment YesSample Description C Sample Type Descriptionl,{-
c-.Q- "-* {-c' Sampte Point Description: MISA Storage Temperaiure \,LL "C

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

A,fter Pre-Aeration Meter/Probe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Tirr'le
Cond

umhos D.o. (mg/L)/% "C pH
(units) Cond D.0/

Tennp
pH

U'
(g

.:c
Date Tirne D.o. (ms/t_)/% pH

(units)
D.O./
Temp pH

a

Control c o C) o t\55 LLq q"g qq 1l5 {o K
t3

I
5D 24"o1+ t2c5 IS q"1 qo7- 1

8"1
,3

5o roo C2 o
C qq1 q1 l0o l5 q.2

i,-t q7 9r"t. a"z

Time
lnitials 9o

\ q:6
q

q.oo

f't'
,2{6
EI 72h: O@ 96h48h24h: O

Number of Control Fish Showing Atypical Behaviour: <24h: O

Observations and notes 'D o @ {O^'^ tO,7r^) /L , to3ol.

I:\I\iasters\MASTERS BINDER\16 Rninhnur Trnrrr\Dainh^,", T-^...y_.. T-_r ^ 1!t



Nlautilus tznia a )xtct Test Bench Slreet
Test lnl ration Test Type: Single @tration LC50 TtL Screen

Dissolved Oz 10.'l mg/t- ilt % Conductivity *8 20 0c

Sample lriform n

lnitial Sample Measurernents
I nstrument I dentifi cation:

H 9.LIp
U

Sample Method: Composite Other

Account Number 7'8 -tct. rr,-t \ Sample # 78Zo.rtoi z>\l / t\1nDate Started/Time L7 , OLl , ?-b Analyst Starting Test .7\
Client RW O i Sample Name g?'z- Date EndediTime I ? .o 4,.-'7"1 t i1lo #Neonates/Vessel LO
Person Collecting Sample Temperature Upon Receipt 7.

o^\- Test Volume 7iO ml/Vessel mL Solution/Daphnid Z5 mL
Date/Time Sampled lT-ot -zt t v7n- Pre-aeration no @ mtnPre-aeration Duration > O
Date/Time Received ll"ori-L5 | \l>o Pre-aeration Rate b> +2 ml/min L' Sample Hard ness Adjustment @ yes
Sample Description do,-,c,{u (/..to Qf-2-?m Dilution HzO # O.t LAj I yesSample pH Adjustment @

Sample Point Description: MISA o@ Storage Temperature oc

LC50 Randomization Template: Test Row(s): 3

Meter/Probe # 11 Meter/Probe # Meter/Probe# 7/3

(oV LtoS "t5?" ai
NEONATE SOURCE AND OBSERVATI ONS OF NUMBER IMMOBILE AND DEAD

BROOD CULTURE HEALTH INFORMATION

Brood Culture # gzoo

Culture age (days) )t
Days to lstBrood (<12) I

Average # of
Neonates/Brood (>15) 5i

Previous 7 Days Mortality
in Culture (<25%) O

Percent rvrortatity-() % Standard Deviation of Control Survival C Standard Deviation of Test Survival O verined By (lnitials) @ Notes

mhos Temperature
MeterlProbe

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final FinalM/P lnitial

(mq/L) ('h\
Final

(mqll) (%\ FinalM/P lnitial lnitial ln itial Final Final M/P

Control 7.s tr,b \'1(ct( 9t 'lo g1 qci 7(" (,2> lSri t1 Zo 7/5
\oo f.r 4

8.u t

'1.+ [.r 9
1-,i/.t (2t

Ll/ i V>r \aa Lo Lo t

lnitials C\ ra C\ \5 L L/\ .A i-rs

Control io c^t
lnit

B C D A DU C D A B U D A DD C D

Brood culture # \-fo
-t

e4 )l \-^
24-Hr. # lmmobile (\ o c o o <) q^
48-Hr. # lmmobile 0 o O 0 o <)

{4
48-Hr. # Dead c o e) \ C9 CI o

Total # lmmobile o @

Total # Dead O o

Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet R1 .O Jan\@Z.doc



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SS1 9830-0012312 03-May-23 03-May-23 04-May-23 
04-May-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         06-Apr-23 Reference Chemical: Zinc Fish Lot #:          LF150323-1 
96-Hour LC50: 0.27 mg/L 95% Confidence Limits: 0.21 mg/L; 0.35 mg/L 
Historic Geometric Mean LC50:      0.33 mg/L Historic Warning Limits (± 2 SD): 0.14 mg/L; 0.78 mg/L 

Daphnia magna 
Date Reference Test Initiated: 02-May-23 Reference Chemical:              Zinc 
48-Hour LC50: 0.84 mg/L 95% Confidence Limits:         0.73 mg/L;   0.98 mg/L     
Historic Geometric Mean LC50:      1.02 mg/L Historic Warning Limits (± 2 SD):   0.39 mg/L; 2.63 mg/L 
        
TEST RESULTS APPROVED BY: 
 
Date: May 10, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012312 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENT AL RAINBOW TROUT TOXICITY TEST BENCH SHEET
Te 'ype:

Single

Date/Time Started o t4 .65 _23

lnitial Sample Measurem ents Before Aeration - Cond.: 6til _;rmhos D.O. iA,6 mg/L lu8 %Temp ib "c 1.1

LCsO TIE Screen
I tz \5 lyst Starting Test U,t-

Sample lnformation Sar. Method: Composite Other

Sampte Number qSZC,OOl)B(z
Test lnformation

Account q830.DOl

Client RUrUf Sample Name SS I Date/Time Ended I IL>j s Fish Lot# LFlrlit'Zj
Person Collecting Sample g,q Temperature Upon Receipt q.5 oC Test Volume )o L Per Number of Fish Per Vessel LO Number of Vessels Per Conc. c 2
Date/Time Collected 07.D5.2b AM Pre-Aeration No Gi Pre-Aeration Duration l2,O min Pre-Aeration Rate 6 .q t0.26 ml/min.L-1
Dateffime Received in Lab bB.D.6. 23 ibtU Rate of Aeration During Test 6,q !0.26 ml/rnin.L-1 DilutionWater decs^tut
Sample Description doudg, I t bropr,n Sample Type Description Sttyfa6a tuaTef Sarnple Point Description: MISA e

Sample pH Adjustment Yes

Storage Temperature ltr + ( oC

nstrument ldentification- M/P #: *l
MIP #: 1

pH
MtP #. 13 q

Air Flow Meter Reading
Meter #. 1

6.lEo n.

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

After Pre-Aeration
Meter/Probe Final Measurements

Meter/

ProbeTOXICANT ONC %

5 24 48 72 96 Time
Cond

umhos
D.o. (mg/L)/% oc pl-l

(unirts)
Cond

D.O./
Ternp

pH

a
(!

Date Time "c D.o. (ms/L)/% pH

(units)
D.O./
Temp pH

o
(E

Control o o o 6 ;') tzoil
'1 -7-
LLL

-7 l5lo-\ too 1l5 1-q t , l,t-1- o8.o9,73 lL'.zs l6
7

'l -( 12
(3

7.1 ?, 0<o \DD 1 o c o t_) .t G31 q,q l0i lb 1.1 c 'lt 'lt t ,l/ L lr5 a.L 13 A
U ,1, t q<

Time
lnitials

,700 pq6
{1}- L{

lO'o u:2fr tT.9o

Y.l'
24h: /, 48h: O 72h: O 96h: oNumber of Control Fish Showing r:ca vtoBeha u h<24Atyp

Percent Mortality o
OTlo LENGTH (mm) WEIGHT (s) lnitials: .,i !1-5 Holding Mortalities 7-days Preceding Test Number of Fish in Batch at Day (-)7 $ 3

LC50 (Lower, Upper Limit) Mean (sD) {S. S ( \.6 ) Mean (SD) ^ .,-' (}-'T ) ( )a-V;t- Nurnber Dead (recorded daily for 7 days)

Q+ 0 + $ * O* O+ O*O
Total Number Dead for 7 days Preceding Test

=oMethod Min/Max W ,irL Min/Max C"6g \"j'L
Verified By (initials) Sample Size \te Loading Density g/L 7-Day Hotding Mortatity ([totat number dead/number of flsh in batch] x 100) C

D0

Do & 6oa,tir,n :

r)o @<op.iH:

30ta,tt4'. {0.3}\^3 tr- loL'l
to.\ M3f L I toz 7.
to.t ir,.3lc/ toal

Observations and notes

Y:\Masters\MASTERS BINDER\16. Rainbow Trout\Rainbow Trout Tox Test Bench Sheet R1.0 .plfuozZ.Ooc



Sdmple lnformation

Nautilus hnia ma aTc )
Test lnformation

/ ?-6

Test Bench Sheet
LC50 TIE Screen

7-8

Sample Method: Composite ra Other Test Ty gle Concen
Account Number 7g Zo.Oo( Sampte # TqZo .0Ol . 23/z_ Date Started/Time 07.o9'zg I t1:rc Analyst Starting Test p?
Client pNO r Sample Name <s Date Ended/Time #Neonates/Vessel / D
Person Collecting Sample A 6 Temperature Upon Receipt {"c Test Volume 9-SO mlA/esset mL Solution/Daphnid 29 mL
Date/Time Sampled 0r"0s"zz t flfrl noPre-aeration Pre-aeration Duration -1n mrn
Date/Time Received t tbt{09-o<-23 Pre-aeration Rate h.S x2 mUmin L' Sample Hardness Adj yes
Sample Description L, Dilution HzO # Dw2L3 t Sample pH Adjustment yes
Sample Type Descr:iption 6;r)Sample Point Description: MtSA Storage Temperature +J 2- oc

LC50 Randomization Template Test Row(s): ]
Initial Sample Measurements: pH
I nstrument ldentification: Meter/Probe #

BROOD CULTURE HEALTH INFORMATION

Brood Culture # 11|o 110,

Culture age (days) J4 L+
Days to 1st Brood (<12) r r

Average # of
Neonates/Brood (>15) 8ss ls-z

Previous 7 Days Mortality
in Culture (<25%) 0 0

mg/L % Conductivity bsF umhos Temperature
Meter/Probe # Meter/Probe #

NEONATE SOURCE AND OBSERVATIONS OF N UMBER IMMOBILE AND DEAD

Dissolved Oz
Meter/Probe #

O Standard Deviation of Test Survivat O Verined By (tnitiatsl GO11otes-
Y:\Masters\MASTERSBINDER\8.Daphniamagna\DaphniamagnaToxicityTesting'n"".*.@

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final FinalM/P lnitial

(mq/L) (%)
Final

(mq/L) e/o)
FinalMiP lnitial lnitial lnitial Final Final M/P

Control I'D 7-7 tglq I 6-1 ?t s1 0s 7/s- 6tL lzz 2D 3( ,ls
lnlo 1.q 8'D v ?q t06 3 7"8 1s v bst \ffi) L/ qn

\,

lnitials ile KP ILP w KP W UP w

Control /n7o
lnit

A B C D B C D A B C /D A B c/ D

Brood culture # -7to -n D
l5o -> 7t2 73',a + / Ptr

24-Hr. # lmmobile o o o I o o o I r/t
48-Hr. # lmmobile 0 o o I 0 o o I

k
4B-Hr. # Dead o 0 o I 0 0 o I

Total# lmmobile o a
Total# Dead o 0

A
Percent Mortality_\:l % Standard Deviation of Control Survival



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SS1 9830-0012314 13-Jul-23 13-Jul-23 14-Jul-23 
14-Jul-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         22-Jun-23 Reference Chemical: Phenol Fish Lot #:          LF010623 
96-Hour LC50: 8.17 mg/L 95% Confidence Limits: 6.36 mg/L; 10.50 mg/L 
Historic Geometric Mean LC50:      8.79 mg/L Historic Warning Limits (± 2 SD): 6.60 mg/L; 11.71 mg/L 

Daphnia magna 
Date Reference Test Initiated: 05-Jul-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.34 mg/L 95% Confidence Limits:         1.05 mg/L;   1.71 mg/L     
Historic Geometric Mean LC50:      1.00 mg/L Historic Warning Limits (± 2 SD):   0.39 mg/L; 2.58 mg/L 

        

TEST RESULTS APPROVED BY: 
 
Date: July 19, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012314 TD                         Laboratory Supervisor 



NAUTILUS

rt a

t>- s Rate of Aeration During Test

Fish #Lot ctr aLZ
adofNumber PerFish Vessel Number of Vessels Per Con

No DPre-Aeration'@ uration a.2
I min Pre-Aeration Rate

-110s0. 26 Lml/min D itution Water
YeSam Hple stmp vr tLAdju G J

Sample lnformation
nt a" ool

Test lnformation

Pre-Aeration

Date/Time Staried

Test Volume

Date/Time Ended

Date/Time Received in Lab

Person Collecting Sample

Date/Time Collected

Sample Name

Temperature Upon Receipt

7-z-9

I.o7 -z
>ranrng lest lrl9'o1 . 2-z

g) L PerVessel

2e
E./ 1"-

r3'oi'Ya

Client euupZ
t it-:iO

5 +0.26 ml/min-L-1
Sample Description Sample Type Description

hra PoiSample ni Descri Mption: ISA Storage Temperature U',1

ENVIRONMENTAL RAI NBOW TROUT TOXICITYTEST cHSHEET
iype:

Sa Method: Composite @ Otne,
Sample Number LC5O IE)) Screen

lnitial Sample Measurements Before Aeration _ Cond.: ty rnhos D.O:?-bmg/L tc by"remp: f b "c pH:lnstrumentldentification- M/p #.7 MIP #. MlP #. t7
Air Flow
Meter #:

Meter Reading: O.ZZJ L/min

Percent Mofiality % LENGTH (mm) wElcHr (s) Initials: $rB Holding Mortalities 7-days Preceding Test
1,lVNumber of Fish in Batch at Day (_)7LC50 (Lower; Upper Limit) Mean (SD) qq.O ( S. U ) (o"3t )

Mean (sD)41 15
Method 3rMin/Max 5q t\lin/r\day 6;,36 i i .r{ 7 {

N UN ber Dea d rdreco ed da for 7ily days

+ t + *+6 -ro o o oq
kc

umber Dead for Z days preceding Test
TotalN

^(5
Verified By (initials) GC Sample Size ro Loading Density 

O" a5 g/L

t-58
7 Ho d Mo-Day rtalng ttity umbe([total ead ud/n ofmber hfls n batch X 00l

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

Initial Measurements

After Pre-Aenation MeterlProbe Final Measurements Meter/

Probe

TOXICANT CONC %

24 48 72 96 Tirne
Cond

umhos D-o. (mg/L)/% "c pl-l
(units) Cond D.0/

Tenrp
pH

a
(g

Date Tinre D.o. (ms/L)/% pH
(units)

D.O./
Temp pH

a
(tr

c

Control o o 0 U l)'-zs u+ q.5 1j l,b 731 7 19
I q,l &< I$'al43 i2-t i o g"l 1"7:7 AFbaf d o

0 0 & 4.,>L gs B8 /b 9t L l/ J/ fr, ,L U/
K 7 U 77 l/ t,

Time
Initials

gR$)
o.O

dB6
F,tu

srK
w 48h24h I ,472h: n

Number of Control Fish Showing Atypical Behavio ur: <24h:

Observations and notes:

Vr n t^^r^ --\i, n



Sample lnformation

Nautilus nta a-\xi Test Bench Sheet
Test lnformation Test Type LC50 TIE ScreenSin le ConSample Method: Composite Other

Account Number 48k oot Sample # {8}o."o tYlq Date Started/Time q. O?, LY rio.oo Analyst Starting Test W
Client [il Dl Sample Name 9tl /o1){5Date Ended/Time (b- el -23 #Neonates/Vessel lO
Person Collecting Sample ft.ll Temperature Upon Receipt ?Z,O "C Test Volume Z(\)^mLtVesset mL SolutioniDaphnid Z{ mL
Date/Timesampled l?. D1 , LL tyh Pre-aeration no yes Pre-aerationDuration tO min

Date/Time Received lZ. 01 . q-L t( :9r Pre-aeration Rate +2 ml/min L' Sample Hardness Adjustmen yes

Sample Description dnud"" $r7ow,t-' Dilution HzO # DU q-L Sample pH Adjustment @ yes

Sample Type Description q(!' urodu Sample Point Description: MISA Vffq nStorage Temperature \ tZ
LC50 Randomization Template: --'- Test Row(s)

lnitial Sample Measurements: pH
lnstrument ldentification

Dissolved Oz
Meter/Probe # t 9 Meter/Probe #

mg/L Ir % Conductiv ity8" 3 \ko mhos Temperature Lo oc

Meter/Probe # MeterlProbe # {

NEONATE SOURCE AND OBSERVATIONS OF N UMBER IMMOBILE AND DEAD

Ll
pH Dissolved Oxygen Cond. (pmhos) Hard. (mgiL) Temperature ("C)Concentration

(% Volume) lnitial Final Final M/P
Initial

(mq/L) (%\
Final

(mg/L) (%) FinalM/P lnitial lnitial lnitial Final Final M/P

Control 8 i 7q ,( k,o T,C g8 as 1< blx 6qt t3 L LI 7- I €/r
[0\9 8_f aq ,t/ 8"! q2 b.'a 1L v \\o i7L 4-o Lt c

lnitials ld aL g Qa 12./ tt F., trl-

Control Iaa '1.

Brood Culture # ?1 B C D B C D D C D \ B C
lnit

D

Culture age (days) 9L Brood culture # +(x + I ?rI --\ / a
Days to 1st Brood (<12) I 24-Hr. # lmmobile () 0 e I o a e I {'?

o a b II o o o IAverage # of
Neonates/Brood (>15) hL

4B-Hr, # lmmobile

4B-Hr. # Dead o o o { o o o t
Total# lmmobile o oPrevious 7 Days Mortality

il r v urlur g \>LJ /o ) Dead o

k

BROOD CULTURE HEALTH INFORMATION

Percent vtortatity-o-y" Standard Deviation of Control SurvivalO- Standard Deviation of Test Survival O Verifled By (lnitials)
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704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
RWDI Air Inc., 4510 Rhodes Drive, Suite 530, Windsor, ON N8W 5K5 

TEST RESULTS: 

Sample 
Name1 

Sample 
Number 

Date 
Collected 

Date 
Received 

Date 
Tested 

Test 
Species2 

Percent 
Mortality3 

Method 
Deviations 

SP2 9830-0012315 13-Jul-23 13-Jul-23 14-Jul-23 
14-Jul-23 

RBT 
DM 

0% 
0% 

None 
None 

1 - Results relate only to the sample tested.  Tested as received from client. 
2 - Test Type and Species RBT = Rainbow Trout 96-hour 100% Effluent Concentration Acute Lethality Test 

  DM = Daphnia magna 48-hour 100% Effluent Concentration Acute Lethality Test 
3 - Most regulations regard ≤50% mortality to be a “pass”. Check your applicable regulatory requirements. 

TEST PROTOCOLS:     

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Rainbow 
Trout”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/13 Second Edition - December 2000, 
including May 2007 and February 2016 Amendments. (Nautilus Test Method RT-SC-R1.7) 

Environment Canada, “Biological Test Method:  Reference Method for Determining Acute Lethality of Effluents to Daphnia 
magna”, Environmental Technology Centre, Ottawa, Ontario, Report EPS 1/RM/14 Second Edition - December 2000, 
including February 2016 Amendment. (Nautilus Test Method DM-SC-R1.7) 

REFERENCE/HEALTH DATA: 

Trout     

Date Reference Test Initiated:         22-Jun-23 Reference Chemical: Phenol Fish Lot #:          LF010623 
96-Hour LC50: 8.17 mg/L 95% Confidence Limits: 6.36 mg/L; 10.50 mg/L 
Historic Geometric Mean LC50:      8.79 mg/L Historic Warning Limits (± 2 SD): 6.60 mg/L; 11.71 mg/L 

Daphnia magna 
Date Reference Test Initiated: 05-Jul-23 Reference Chemical:              Zinc 
48-Hour LC50: 1.34 mg/L 95% Confidence Limits:         1.05 mg/L;   1.71 mg/L     
Historic Geometric Mean LC50:      1.00 mg/L Historic Warning Limits (± 2 SD):   0.39 mg/L; 2.58 mg/L 

        

TEST RESULTS APPROVED BY: 
 
Date: July 19, 2023                                              _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2023\9000\9830-001\9830-0012315 TD                         Laboratory Supervisor 
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"-Method: Composite Other
Sample Number

lnitial Sample Measurements Before Aeration - Cond.: *45

RONMENTAL RAIiVBOW TROUT TOXICITYTEST H SHEET
r /pe: LCsO TlE

Screen

?,9-' ,,9 
't\ mgL ?f4 % remp: I b "c

MlP #: z6 ?.2

Sample lnformatl'on Test lnformation
Account 183a- oo I Date/Time Started dv.7 IClient P,^rOt Sample Name Anaiyst Starting TestDate/Time Ended

ILiB2.'1 IPerson Collecting Sample 4.,^, Temperature Upon Receipi ?"C Fish Lot # o6 3Test Volume 3 L PerVessel Number of Fish per Vessel /c)/ f.nDate/Time Collected _d1.2 2
N u ermb of Vessol ConPerPre-Aeraiion No Pre-Aeration Duration 3a minDate/Time Received in Lab I t f:{<13 -o?"zs Pre-Aeration Rate 6.9 +0.26 ml/rnin-L-10,5 tA.26 ml/min-L{Rate of Aeration Duri ng Test Dilution Water a YesHp ustmenSample Adj Gi',*_ Sample Type DescriptionSample Description

/".c-Qo.
-olrrh/ Sample Point Description MISA Siorage Temperature /ST / oc

lnstrument ldentificaiion- M/p #: pH:
MlP #'.(olqr

Air Flow Meter Readin g: C^?LS Llmin
Meter #: sTOTAL NUMBER DEAD

# OF HOURS FROM START OF
TEST

Initial Measurements

After Pre-Aenation MeterlProbe Final iVleasurements Meter/

Frobe
TOXICANT CONC %

24 48 72 96 Tirne
Cond

umhos D.o. (nng/L)/% oc PFI
(units) Cond D.0./

Temp
pH

(t
(g

=
Date Time OC D.o. (mg/L)/% pH

(units)
D.O./
Temp pH

a
$

c

Control 0
I 1".L5 224 1.b olg ls

.a
f

0..)
7I

/)
t<- K"n. t7: t1 rs g-6 s7 "77s tv kt,(oo/o c c 0 0 v Lt1+ gb bq U, 1.t v l/ V kc

"07-L4 12: t1 IS 16 71 7 v 0 0

Time
lnitials

og6
fii-

w'-4 t%o 24h: o o48h 72h: /) 96h: f)
Number of Gontrol Fish Showing Atypical Behav iour: <24h

Percent Mortality /o LENGTH (mm) WEIcHT (g) lnitials: Hf3 Holding Mo rtalities 7-days preceding Test ltrNumber of Fish in Batch at Day (_)7LC50 (Lower; Upper Limit) Mean (sD) {$" G ( 5, G ) Mean (SD) 
t .\ \ tO..iI )

Method Min/Max ql tOq l\/lin/Adax o"GB / a.o\ 6* 0 +O * Q* q *o ,ro
Number Dead (recorded daily for 7 days) umber Dead for 7 days preceding TestTotalN

- [s8Verified By (initials) Sample Size Loading Density 
O. 3 :p g/L 7 rdiHo-Day ng UMnMortality (ftota ber dead/n u mbe of fish tn 1X 00batchl

V\l\Iact6..\n4^CyEDo nrr,^-^!, ^ -

Observations and notes



Sample Method: Co Othermposite
Test Type: ngle ConcentratioAccount Number A)aOl Sample # d ?c-ea a Date StartediTime

D u 0Client LJD Analyst Starting TestSample Name L Date Ended/Time 16 - 01 .Lb / o1;9oPerson Collecting Sample h ,L) #Neonates/Vessel i OTemperature U Recei 2pon pt 2 C+ Test Volume mL/Vessel
mL

mL Solution/Daphnid LDate/Time Sampled tt Pre-aeration
yesn Pre-aeration Duration min

Date/Time Received ?4 :qt3 o?
Pre-aeration Rate <+2 ml/min L. H aSampl rdn ESS entustmAdj yes

Sample Description
Dilution HzO #

C"tSample Type Descri ption Sample pH Adjustment no yesbL(-{- Samp Poin n MDescripti SA Storage Temperature >z ocLCS0 Randomization Tem

---
plate:

Test Row(s): 1-O

Sample lnformation

lnitialsample Meas urements: pH qL

Nautilus hnia m a \xlcl
Test lnformation

Test Bench S heet

LC50 TIE Screen

lnstrument Dissotvedoz t "C mg/L Yq It xMeter/Probe # Meter/P robe #
% Conductivity

Meter/Probe
mhos Temperature tu2

Meter/Probe ##

NEONATE SOURCE AND OBSERV

pH

lnitial
FinalM/Po//o

:r I 1s

Dissolved Oxygen

Final

qr
qt

Temperature ("C)

z 6

Final Final MIPlnitial

Li

Concentration
(% Volume)

(o

Control

Cond. (pmhos)

lnitial

6qf
q8

Hard. (mg/L)

6

i86

lnitial

6
lnitials

a tl
BROOD CULTURE HEALTH INFO RMATION

Percent wlortaritV-Q% Standard Deviation of Control Survival a

ATION S OF NUMB ER IMMOBIL E AND DEAD

Notes

Brood Culture # +ZE
Control (w

lnit
Culture age (days)

Days to lstBrood (<12 )

9t Brood culture #

24-Hr. # lrnmobile

A

o

B

O

C

C)

D D C D A DD C D A B D

Average # of
Neonates/Brood (>15)

Previous 7 Days Mortality

wI
4B-Hr. # lmmobile

48-Hr. # Dead
o
o

o
o

o
a

o
o
o

o
o
O

CD

o
@ le=

I I I \J u I LU I e-(_\-25"/")- * Total# lmmobile o o
lotal # Dead ---o'

Y:\M

Standard Deviation of Test Survival_O Verified By (lnitials)
asters\MASTERS BTNDER\g. Daphnia magna\Daphnia magna Toxicity Testing Sheet R1.0 JanyW2.doc




