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APPENDIX H:  
Groundwater Chemical Results 

  



Table H-1

Groundwater - Field Chemical Results (Active Aquitard)

Twin Creeks Environmental Centre

OW16-6 9.6 7.1 1010 14.2

OW17-4 16.0 7.1 1410 19.0

OW40D-4 11.5 7.0 2310 35.7

OW54A-4 9.8 7.2 1020 64.3

OW56-4 11.0 7.2 980 98.2

OW57-4 16.2 7.2 1320 1.34

OW58-6 10.4 7.0 1030 75.2

OW59-6 10.2 7.3 1220 18.7

OW60-4 12.2 7.2 1150 86.7

OW67-4 11.9 7.2 1140 48.3

OW68-5 9.4 7.1 1010 14.6

OW69-5 11.9 7.1 1080 64.3

OW70B-5 11.3 7.2 1040 22.1

OW71A-5 11.3 7.1 1230 67.3

OW72-6 11.8 7.2 1130 46.7

OW73-6 11.8 7.2 980 7.49

OW79-5 11.1 7.3 1330 46.7

OW80-3 11.0 7.4 1320 38.9

OW81-5 12.1 7.2 1080 86.3

OW16-6 11.6 7.1 2140 2.14

OW17-4 17.9 7.2 1750 8.40

OW54A-4 15 7.3 2440 12.9

OW56-4 13.5 7.5 2820 5.31

OW57-4 16.6 6.8 3660 2.82

OW58-6 16.1 6.9 3740 3.30

OW59-6 15.6 6.8 4880 2.20

OW67-4 16.8 7.5 1030 >1000

OW68-5 13 6.9 1340 4.40

OW69-5 16.2 6.5 5220 3.03

OW70B-5 13.7 7.0 2270 2.43

OW71A-5 16.1 7.2 1560 29.2

OW72-6 14.8 7.2 2990 1.63

OW73-6 14.7 6.9 4430 6.67

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 2022

Location Temperature (0C) pH
Conductivity 

(µS/cm)

Turbidity

(NTU)

May 2022



Table H-2

Groundwater - Field Chemical Results (Interstadial Silt & Sand)

Twin Creeks Environmental Centre

OW16-7 8.9 7.1 1150 35.6

OW40A-7 10.0 7.6 2600 17.2

OW46-7 10.1 7.3 1020 36.4

OW47-6 9.6 7.1 860 43.7

OW54-10 15.3 7.3 1480 32.6

OW57-15 15.1 7.0 1350 15.3

OW60-8 11.9 7.8 920 14.5

OW67-11 16.1 7.2 1280 8.68

OW72-10 15.5 7.1 1320 14.9

OW73-9 15.2 7.1 1140 7.84

OW79-7 11.1 7.2 1560 12.3

OW80-6 11.6 7.0 920 35.8

OW81-7 11.9 7.1 1070 72.3

OW81-7 13.4 7.2 2207 10.2

OW16-7 12.2 7.0 1480 17.7

OW46-7 15.4 7.4 4710 5.08

OW47-6 13.0 7.5 4630 1.05

OW54-10 14.6 7.3 2650 35.6

OW57-15 15.2 7.3 3080 41.5

OW58-17 14.5 7.3 3820 7.69

OW67-11 14.2 7.3 1730 9.34

OW72-10 15.8 7.1 3010 25.3

OW73-9 15.0 7.3 4040 9.30

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

2) NTU denotes nephelometric turbidity unit

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

June 2022 - Verification Monitoring 

November 2022

Location Temperature (0C) pH
Conductivity 

(µS/cm)

Turbidity

(NTU)

May 2022



Table H-3

Groundwater - Field Chemical Results (Interface Aquifer)

Twin Creeks Environmental Centre

OW19-29 9.5 7.3 1250 23.1

OW39A-26 12.4 7.6 1070 24.9

OW49-29 14.8 7.1 1370 5.44

OW79-26 10.5 8.2 960 4.62

OW80-27 13.2 8.0 870 34.3

OW81-27 12.1 7.1 1010 54.2

Cemetery Well 9.8 7.0 1360 51.1

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

2) NTU denotes nephelometric turbidity unit

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

Location Temperature (0C) pH
Conductivity 

(µS/cm)

Turbidity

(NTU)

May 2022



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

 

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

Laboratory MAXXAM MAXXAM 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

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

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

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  130 120 120 110 120 120 120 130 120

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

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

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  110 100 100 98 110 110 100 110 100

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

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

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

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

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

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

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

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

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

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

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 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

  

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

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

 

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

Laboratory 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

Conductivity umho/cm 2300 2500 2400 2000 2000 1600 2100

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

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

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  280 280 310 190 250 230 310

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

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

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  290 270 310 160 230 220 310

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

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

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

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

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

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

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

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

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

Ion Percentage % 25.2 14.8 24.5 6.6 20.7 30.6 31.5

  

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

 

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

Laboratory Maxxam Maxxam Maxxam Maxxam Bureau Veritas Bureau Veritas Bureau Veritas

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

Conductivity umho/cm 2400 2500 2600 2400 2600 2500 2500

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

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

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  190 180 200 190 180 190 200

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

Dissolved Iron (Fe) mg/L 0.30** <0.10 <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  100 91 97 95 94 96 93

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

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

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

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

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 8.1 8.0 7.9 7.9 8.0 8.0

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

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

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

Ion Percentage % 4.3 2.9 4.5 3.1 2.1 0.5 4.4

  

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

 

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

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

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

Conductivity umho/cm 530 880 890 960 940 950

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

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

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

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

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

Dissolved Iron (Fe) mg/L 0.30** 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

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

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

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

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

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

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 8.1 8.4 8.7 8.5 8.5 8.1

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

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

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

Ion Percentage % 4.0 28.7 6.3 4.7 5.4 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.



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

 

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

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas

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

Conductivity mS/cm 3900 2000 2000

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

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

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

Dissolved Calcium (Ca) mg/L  330 280 210

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

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

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

Dissolved Magnesium (Mg) mg/L  310 250 180

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

Dissolved Potassium (K) mg/L  5.4 4.9 4.2

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

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

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

pH pH units 6.5-8.5 7.8 7.8 8.0

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

Total Dissolved Solids mg/L 500 3400 1740 1830

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

Ion Percentage % 2.0 26.6 15.0

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 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

 

Date 5-May-22

Laboratory Bureau Veritas

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

Conductivity umho/cm 3000

Dissolved Barium (Ba) mg/L 1* 0.007

Dissolved Boron (B) mg/L 5.0* 0.61

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

Dissolved Calcium (Ca) mg/L  280

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

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

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

Dissolved Magnesium (Mg) mg/L  250

Dissolved Organic Carbon mg/L 5** 2.2

Dissolved Potassium (K) mg/L  5.9

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

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

Nitrate (N) mg/L 10.0* 0.4

pH (pH units) 6.5-8.5 8.1

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 2510

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 2.8

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 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

  

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

 

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

Laboratory 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*** 320 330 320 310 300 360 310 330 300 370 340 390

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

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

Laboratory 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*** 490 440 430 390 380 410 400 400 400 420 340 400

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

Date 3-May-22

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 100

Conductivity umho/cm 2100

Dissolved Barium (Ba) mg/L 1* 0.010

Dissolved Boron (B) mg/L 5.0* 1.7

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

Dissolved Calcium (Ca) mg/L  140

Dissolved Chloride (Cl) mg/L 250** 27

Dissolved Iron (Fe) mg/L 0.3** 0.2

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

Dissolved Magnesium (Mg) mg/L  66

Dissolved Organic Carbon mg/L 5** 1.5

Dissolved Potassium (K) mg/L  6.6

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

Dissolved Sulphate (SO4) mg/L 500** 950

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 7.9

Total Ammonia-N mg/L  0.63

Total Dissolved Solids mg/L 500 1370

Total Kjeldahl Nitrogen (TKN) mg/L  0.7

Ion Percentage % 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.



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

 

Date 7-Nov-19 8-May-20 3-Nov-20 19-May-21 2-Nov-21 4-May-22 1-Nov-22

Laboratory 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

Conductivity umho/cm 2300 2400 2300 2200 2200 2300 2200

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

Dissolved Boron (B) mg/L 5.0* 0.24 0.18 0.25 0.23 0.23 0.18 0.24

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  130 130 130 130 130 140 140

Dissolved Chloride (Cl) mg/L 250** 26 29 26 24 23 28 25

Dissolved Iron (Fe) mg/L 0.3** 1.2 <0.1 0.2 <0.1 1.1 <0.1 0.2

Dissolved Lead (Pb) mg/L 0.01* <0.0005 <0.0005 <0.0005 0.0023 <0.0005 <0.0005 <0.0005

Dissolved Magnesium (Mg) mg/L  200 190 190 200 200 200 200

Dissolved Organic Carbon mg/L 5** 3.9 4.2 4.4 3.9 3.9 4.0 6.6

Dissolved Potassium (K) mg/L  3.4 2.9 3.6 3.3 3.3 2.9 3.9

Dissolved Sodium (Na) mg/L 200** 150 150 140 130 140 140 140

Dissolved Sulphate (SO4) mg/L 500** 670 710 700 720 690 760 710

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

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

Total Ammonia-N mg/L  <0.15 <0.15 <0.15 0.059 <0.15 <0.15 1.37

Total Dissolved Solids mg/L 500 1610 1660 1670 1660 1560 1620 1540

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.1 <0.7 <0.7 1.6

Ion Percentage % 9.0 5.8 5.6 6.2 7.0 5.6 6.3

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 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

 

Date 3-May-22 1-Nov-22

Laboratory Bureau Veritas Bureau Veritas

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

Conductivity umho/cm 2400 2400

Dissolved Barium (Ba) mg/L 1* 0.011 0.013

Dissolved Boron (B) mg/L 5.0* 0.95 1.0

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

Dissolved Calcium (Ca) mg/L  170 180

Dissolved Chloride (Cl) mg/L 250** 9.2 8.8

Dissolved Iron (Fe) mg/L 0.3** 2.3 0.7

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

Dissolved Magnesium (Mg) mg/L  180 180

Dissolved Organic Carbon mg/L 5** 2.0 2.1

Dissolved Potassium (K) mg/L  4.5 4.5

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

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

Nitrate (N) mg/L 10.0* 0.57 0.27

pH (pH units) 6.5-8.5 8.0 7.9

Total Ammonia-N mg/L  <0.15 0.26

Total Dissolved Solids mg/L 500 1920 1710

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

Ion Percentage % 2.7 2.9

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 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

 

Date 4-May-22 2-Nov-22

Laboratory Bureau Veritas Bureau Veritas

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

Conductivity umho/cm 4800 4200

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

Dissolved Boron (B) mg/L 5.0* 0.35 0.5

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

Dissolved Calcium (Ca) mg/L  470 450

Dissolved Chloride (Cl) mg/L 250** 5.8 7.4

Dissolved Iron (Fe) mg/L 0.3** 0.30 2.30

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

Dissolved Magnesium (Mg) mg/L  420 470

Dissolved Organic Carbon mg/L 5** 3.1 3.7

Dissolved Potassium (K) mg/L  2.9 3.7

Dissolved Sodium (Na) mg/L 200** 99 98

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

Nitrate (N) mg/L 10.0* 0.36 0.14

pH (pH units) 6.5-8.5 8.0 7.5

Total Ammonia-N mg/L  <0.15 <0.15

Total Dissolved Solids mg/L 500 4340 3630

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

Ion Percentage % 5.4 0.3

  

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

 

Date 3-Nov-20 19-May-21 3-Nov-21 3-May-22 2-Nov-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 590 570 590 580 590

Conductivity umho/cm 3600 3600 3500 3500 3600

Dissolved Barium (Ba) mg/L 1* 0.006 0.007 0.007 0.007 0.009

Dissolved Boron (B) mg/L 5.0* 0.43 0.37 0.39 0.35 0.45

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

Dissolved Calcium (Ca) mg/L  340 340 340 360 340

Dissolved Chloride (Cl) mg/L 250** 5.5 6.6 6.4 6.0 6.1

Dissolved Iron (Fe) mg/L 0.3** 1.3 2.2 2.4 1.6 1.9

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

Dissolved Magnesium (Mg) mg/L  340 360 350 360 360

Dissolved Organic Carbon mg/L 5** 3.5 3.6 3.2 3.1 3.8

Dissolved Potassium (K) mg/L  4.7 4.3 4.8 4.1 4.6

Dissolved Sodium (Na) mg/L 200** 130 140 130 140 130

Dissolved Sulphate (SO4) mg/L 500** 1700 1900 1900 1800 1800

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

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

Total Ammonia-N mg/L  <0.15 <0.050 0.25 <0.15 0.2

Total Dissolved Solids mg/L 500 3410 2880 2920 3160 2820

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.2 0.7 <0.7 0.9

Ion Percentage % 5.5 3.4 1.9 6.3 4.8

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 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

 

Date 5-Nov-19 8-May-20 3-Nov-20 18-May-21 3-Nov-21 3-May-22 2-Nov-22

Laboratory 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

Conductivity umho/cm 3000 3100 3000 2714 2900 3000 3000

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

Dissolved Boron (B) mg/L 5.0* 1 1 1.2 1.1 1.1 1.2 1.2

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  270 280 290 290 300 290 310

Dissolved Chloride (Cl) mg/L 250** 8.0 8.4 7.7 8.8 8.4 8.8 8.7

Dissolved Iron (Fe) mg/L 0.3** 1.7 0.5 2.2 1.2 1.7 1.8 3.1

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  190 210 210 200 210 210 220

Dissolved Organic Carbon mg/L 5** 2.3 1.9 2.2 1.7 1.8 2.0 2.5

Dissolved Potassium (K) mg/L  4.5 4.6 4.7 4.7 4.5 4.4 5

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

Dissolved Sulphate (SO4) mg/L 500** 1500 1700 1600 1600 1800 1700 1600

Nitrate (N) mg/L 10.0* 0.37 0.38 0.36 0.44 <0.10 0.80 <0.10

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

Total Ammonia-N mg/L  0.23 0.17 0.24 0.053 0.53 <0.15 1.08

Total Dissolved Solids mg/L 500 2500 2750 2590 2710 2380 2570 2370

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.2 1.1 <0.7 1.2

Ion Percentage % 3.4 1.5 4.4 3.4 0.6 2.1 6.7

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.

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.

27-Nov-0430-Sep-046-Aug-02 12-May-056-Nov-02 13-Nov-03



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

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

Laboratory MAXXAM MAXXAM 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

Conductivity umho/cm 3600 3800 3800 3900 3800 3700 3600 4900 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

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

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  390 390 370 390 400 400 390 470 410

Dissolved Chloride (Cl) mg/L 250** 5.3 5.7 5 4.9 5.3 6.1 5.3 5.5 4.6

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

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  270 260 250 260 260 270 270 460 270

Dissolved Organic Carbon mg/L 5** 1.6 1.5 1.7 1.7 1.6 1.4 2.0 3.3 3.3

Dissolved Potassium (K) mg/L  6.5 5.9 6 5.9 6.6 6.3 6.7 3.2 6.5

Dissolved Sodium (Na) mg/L 200** 280 260 250 250 230 230 220 100 210

Dissolved Sulphate (SO4) mg/L 500** 2100 2200 2000 2100 2100 2000 2100 3000 2100

Nitrate (N) mg/L 10.0* <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.47 <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

Total Ammonia-N mg/L  0.22 <0.15 0.5 <0.15 0.22 <0.050 0.56 <0.15 0.16

Total Dissolved Solids mg/L 500 3510 3580 3170 3580 3480 2880 3000 3310 2950

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 <0.1 1.1 0.9 <0.7

Ion Percentage % 2.9 0.4 1.4 1.2 0.7 3.9 0.6 2.9 1.5

  

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 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

Date 3-Nov-20 18-May-21 3-Nov-21 3-May-22 2-Nov-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 66 69 65 64 64

Conductivity umho/cm 3800 3545 3700 3800 3800

Dissolved Barium (Ba) mg/L 1* 0.015 0.014 0.016 0.014 0.014

Dissolved Boron (B) mg/L 5.0* 1.4 1.3 1.3 1.4 1.3

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

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

Dissolved Chloride (Cl) mg/L 250** 8.6 9.5 8.4 8.4 9.5

Dissolved Iron (Fe) mg/L 0.3** 0.6 0.5 0.9 0.9 <0.1

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

Dissolved Magnesium (Mg) mg/L  270 260 270 270 260

Dissolved Organic Carbon mg/L 5** 2.1 1.8 1.9 1.5 2

Dissolved Potassium (K) mg/L  4.8 4.6 4.5 4.3 4.9

Dissolved Sodium (Na) mg/L 200** 190 190 190 200 200

Dissolved Sulphate (SO4) mg/L 500** 2500 2500 2600 2400 2400

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

pH (pH units) 6.5-8.5 7.5 7.8 7.7 7.7 7.8

Total Ammonia-N mg/L  0.53 0.194 0.31 0.31 0.24

Total Dissolved Solids mg/L 500 3660 3070 3490 3660 3370

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 0.3 0.8 0.9 <0.7

Ion Percentage % 0.3 0.7 1.3 3.0 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

  

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

 

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

Laboratory 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*** 420 400 390 400 420 410 410 420 420 430

Conductivity umho/cm 5000 4500 4800 4900 5100 4900 4900 4800 4900 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

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

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

Dissolved Calcium (Ca) mg/L  420 430 440 420 430 440 430 460 450 430

Dissolved Chloride (Cl) mg/L 250** 6 6.4 6.6 6.0 6.2 6.6 7 6.5 6.2 6.4

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

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

Dissolved Magnesium (Mg) mg/L  430 410 460 430 440 440 470 470 460 460

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

Dissolved Potassium (K) mg/L  7 7.1 6.6 6.8 6.4 6.8 7 6.9 6.6 6.4

Dissolved Sodium (Na) mg/L 200** 330 340 330 310 320 310 310 300 290 290

Dissolved Sulphate (SO4) mg/L 500** 3000 3000 3100 2700 3000 2900 3000 3100 3100 3200

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

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

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

Total Dissolved Solids mg/L 500 4570 4800 5000 4700 4860 4720 4280 4670 4830 4370

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

Ion Percentage % 0.5 0.2 1.8 4.9 1.1 2.8 2.6 1.8 0.6 1.6

  

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

Date 16-May-17 8-May-18 15-May-19 7-May-20 19-May-21 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 260 260 300 280 230 280

Conductivity umho/cm 620 610 710 680 560 730

Dissolved Barium (Ba) mg/L 1* 0.039 0.04 0.049 0.048 0.038 0.046

Dissolved Boron (B) mg/L 5.0* 0.04 0.03 0.04 0.04 0.03 0.04

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

Dissolved Calcium (Ca) mg/L  80 81 93 94 79 97

Dissolved Chloride (Cl) mg/L 250** 8.2 7.1 9.2 8.0 6.5 8.3

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

Dissolved Lead (Pb) mg/L 0.01* 0.013 0.0086 0.0055 0.0047 0.0081 0.012

Dissolved Magnesium (Mg) mg/L  23 23 30 26 24 29

Dissolved Organic Carbon mg/L 5** 3.7 3.4 3.0 3.7 3.3 3.4

Dissolved Potassium (K) mg/L  1.4 1.4 1.5 1.5 1.5 1.5

Dissolved Sodium (Na) mg/L 200** 13 12 15 13 12 13

Dissolved Sulphate (SO4) mg/L 500** 61 55 71 79 67 99

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 8.0 8.0 7.8 8.0 7.9 8.1

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

Total Dissolved Solids mg/L 500 338 300 455 370 340 415

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

Ion Percentage % 6.7 8.1 8.7 7.7 10.3 7.1

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 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

Date 16-May-17 8-May-18 15-May-19 7-May-20 19-May-21 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 250 240 250 240 240

Conductivity umho/cm 780 800 760 770 760 780

Dissolved Barium (Ba) mg/L 1* 0.014 0.018 0.017 0.018 0.02 0.018

Dissolved Boron (B) mg/L 5.0* 0.74 0.91 0.87 0.85 0.85 0.85

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

Dissolved Calcium (Ca) mg/L  31 41 41 41 43 43

Dissolved Chloride (Cl) mg/L 250** 7.6 8 8.1 8.6 8.8 8.8

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

Dissolved Magnesium (Mg) mg/L  23 29 29 28 28 26

Dissolved Organic Carbon mg/L 5** 2 1.7 1.6 1.9 1.2 1.5

Dissolved Potassium (K) mg/L  4.6 2.6 2.1 2.0 2.1 2.0

Dissolved Sodium (Na) mg/L 200** 96 92 91 87 87 82

Dissolved Sulphate (SO4) mg/L 500** 150 140 150 150 150 150

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

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

Total Dissolved Solids mg/L 500 430 420 470 475 445 415

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

Ion Percentage % 2.1 7.6 4.8 6.5 4.1

  

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

 

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

Laboratory 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*** 340 290 370 300 230 290 250 300 400 240

Conductivity umho/cm 1300 770 970 840 600 880 690 780 1500 880

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

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

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  130 37 110 67 98 82 88 58 150 89

Dissolved Chloride (Cl) mg/L 250** 31 15 15 12 8.1 14 12 18 23 60

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

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  44 12 36 21 33 24 28 17 110 24

Dissolved Organic Carbon mg/L 5** 6.8 9 7 11 7.1 10 10 13 2.4 12

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

Dissolved Sodium (Na) mg/L 200** 73 53 83 85 57 66 59 95 64 62

Dissolved Sulphate (SO4) mg/L 500** 310 130 150 130 71 160 95 92 430 140

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

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

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

Total Dissolved Solids mg/L 500 770 500 610 495 465 615 350 495 1010 625

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

Ion Percentage % 1.9 20.2 12.0 5.5 30.4 3.3 19.0 8.0 9.3 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 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

 

Date 7-Nov-19 6-May-20 3-Nov-20 18-May-21 2-Nov-21 3-May-22 1-Nov-22

Laboratory 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

Conductivity umho/cm 1500 1500 1500 1500 1500 1500 1500

Dissolved Barium (Ba) mg/L 1* 0.0 0.0 0.018 0.019 0.022 0.019 0.019

Dissolved Boron (B) mg/L 5.0* 0.5 0.5 0.56 0.51 0.53 0.47 0.58

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  140 150 140 140 150 150 140

Dissolved Chloride (Cl) mg/L 250** 33 32 32 24 31 30 25

Dissolved Iron (Fe) mg/L 0.3** 0.4 0.6 0.2 0.7 3.0 0.8 0.3

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  110 110 100 100 100 110 100

Dissolved Organic Carbon mg/L 5** 2.8 2.8 3.2 2.8 2.8 2.8 2.8

Dissolved Potassium (K) mg/L  4.3 4.6 4.3 4.5 4.3 4.3 4.4

Dissolved Sodium (Na) mg/L 200** 59 56 57 53 54 53 57

Dissolved Sulphate (SO4) mg/L 500** 390 410 400 410 410 430 430

Nitrate (N) mg/L 10.0* <0.10 0.3 0.43 0.14 <0.10 0.26 0.1

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

Total Ammonia-N mg/L  0.6 0.5 0.37 0.652 1.01 0.43 0.62

Total Dissolved Solids mg/L 500 1030 1070 1050 1010 1010 1070 980

Total Kjeldahl Nitrogen (TKN) mg/L  1.0 0.7 <0.7 0.8 1.3 <0.7 0.7

Ion Percentage % 8.2 8.5 5.7 5.8 5.6 7.0 3.8

  

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-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

Date 4-Nov-20 20-May-21 2-Nov-21 4-May-22 2-Nov-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 460 470 470 480 480

Conductivity umho/cm 1100 1100 1100 1100 1100

Dissolved Barium (Ba) mg/L 1* 0.033 0.034 0.034 0.035 0.037

Dissolved Boron (B) mg/L 5.0* 0.09 0.08 0.09 0.08 0.1

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

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

Dissolved Chloride (Cl) mg/L 250** 8.6 9.1 8.5 9.9 9.8

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

Dissolved Magnesium (Mg) mg/L  82 84 79 85 81

Dissolved Organic Carbon mg/L 5** 3 2.8 2.6 2.6 2.9

Dissolved Potassium (K) mg/L  2.5 2.1 2.5 1.9 2.6

Dissolved Sodium (Na) mg/L 200** 38 39 36 39 36

Dissolved Sulphate (SO4) mg/L 500** 180 180 180 180 180

Nitrate (N) mg/L 10.0* <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 7.75

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

Total Dissolved Solids mg/L 500 660 615 655 590 590

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

Ion Percentage % 8.2 8.2 6.3 9.5 7.9

  

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

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

Laboratory 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

Conductivity umho/cm 5700 5800 5800 5800 5800 5800 5800

Dissolved Barium (Ba) mg/L 1* 0.009 <0.03 0.009 <0.03 0.009 0.007 0.009

Dissolved Boron (B) mg/L 5.0* 0.83 0.9 1.1 1.0 0.9 0.94 1.1

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

Dissolved Calcium (Ca) mg/L  450 450 460 460 470 500 460

Dissolved Chloride (Cl) mg/L 250** 10 11 11 11 11 12 11

Dissolved Iron (Fe) mg/L 0.3** 2.2 3.1 3.2 3.5 3.4 3.3 3.1

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  620 630 620 660 640 640 650

Dissolved Organic Carbon mg/L 5** 2.8 2.6 2.8 2.3 2.7 2.8 3

Dissolved Potassium (K) mg/L  6.2 6.0 6.8 6.0 6.7 5.9 6.6

Dissolved Sodium (Na) mg/L 200** 270 280 290 290 290 300 290

Dissolved Sulphate (SO4) mg/L 500** 3100 3300 3600 3800 3700 3500 3700

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 7.3 7.5 7.4 7.5 7.7 7.7 7.36

Total Ammonia-N mg/L  0.36 0.15 0.16 0.162 0.15 <0.15 0.17

Total Dissolved Solids mg/L 500 5690 5590 6160 5440 5430 5780 4950

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 0.3 0.9 0.9 0.9

Ion Percentage % 5.3 3.0 0.5 0.8 0.5 3.0 0.3

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 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

Date 18-May-21 2-Nov-21 5-May-22 1-Nov-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 600 630 610 650

Conductivity umho/cm 2100 2000 2100 2000

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

Dissolved Boron (B) mg/L 5.0* 0.43 0.46 0.42 0.51

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 <0.0001
Dissolved Calcium (Ca) mg/L  110 120 120 130

Dissolved Chloride (Cl) mg/L 250** 7.0 6.4 6.8 7.2

Dissolved Iron (Fe) mg/L 0.3** <0.1 0.3 0.1 1.40

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

Dissolved Magnesium (Mg) mg/L  200 210 210 220

Dissolved Organic Carbon mg/L 5** 2.7 2.6 2.7 2.7

Dissolved Potassium (K) mg/L  4.3 4.9 4.1 5.2

Dissolved Sodium (Na) mg/L 200** 90 88 92 94

Dissolved Sulphate (SO4) mg/L 500** 620 650 630 590

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

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

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

Total Dissolved Solids mg/L 500 1300 1330 1390 1320

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

Ion Percentage % 6.3 6.3 8.1 11.1

  

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
 

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
Laboratory 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*** 440 430 450 430 470 440 460 430 460 430 480

Conductivity umho/cm 1200 1200 1100 1200 1200 1300 1300 1300 1300 1300 1300

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

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

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  100 100 110 110 110 110 120 120 120 130 120

Dissolved Chloride (Cl) mg/L 250** 22 24 26 27 26 27 28 29 29 30 32

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

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  79 74 80 84 84 88 88 92 92 95 91

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

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

Dissolved Sodium (Na) mg/L 200** 38 37 39 35 39 36 37 40 41 41 39

Dissolved Sulphate (SO4) mg/L 500** 190 210 210 230 190 240 230 280 270 300 270

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 7.8 7.9 7.8 7.9 7.7 7.8 7.7 7.8 8.0 8.1 7.9

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

Total Dissolved Solids mg/L 500 690 675 675 750 745 775 830 730 805 810 665

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

Ion Percentage % 6.2 3.1 5.6 5.6 7.2 5.5 6.8 6.1 5.3 7.0 3.3

  

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

 

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

Laboratory MAXXAM MAXXAM 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

Conductivity umho/cm 2700 2800 2900 3000 2800 2900 2700 2100 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

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

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  210 210 200 200 200 200 200 110 210

Dissolved Chloride (Cl) mg/L 250** 4.6 5.1 4.8 4.8 4.7 5.1 4.7 6.5 4.8

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

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  300 290 290 290 280 280 290 200 300

Dissolved Organic Carbon mg/L 5** 4.1 4 3.8 4.2 3.8 3.7 3.7 3.0 3.9

Dissolved Potassium (K) mg/L  5.4 4.6 5.1 4.7 4.9 5 5.1 4.4 5.4

Dissolved Sodium (Na) mg/L 200** 120 110 110 110 110 110 110 87 120

Dissolved Sulphate (SO4) mg/L 500** 1300 1300 1200 1300 1200 1300 1300 620 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

pH (pH units) 6.5-8.5 7.7 7.8 7.6 7.8 7.7 7.8 7.8 8.1 7.81

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

Total Dissolved Solids mg/L 500 2290 2480 2470 2470 2530 2230 2350 1400 2230

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

  

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

 

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

Laboratory MAXXAM MAXXAM 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

Conductivity umho/cm 2600 2600 2600 2600 2500 2700 2600 2700 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

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

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  210 230 210 220 220 230 230 240 240

Dissolved Chloride (Cl) mg/L 250** 5.6 5.9 5.5 5.2 5.3 6.3 5.3 5.7 5.4

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

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  200 210 210 220 210 230 220 240 240

Dissolved Organic Carbon mg/L 5** 1.7 1.9 1.8 3.2 1.9 1.5 1.6 1.5 1.8

Dissolved Potassium (K) mg/L  5.0 4.8 5.1 5.0 5.3 5.3 5.1 5.1 5.3

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

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

pH (pH units) 6.5-8.5 7.8 7.7 7.9 7.9 7.7 8.1 8.0 7.8 7.82

Total Ammonia-N mg/L  0.23 0.47 0.38 0.18 0.44 0.189 0.44 0.46 0.15

Total Dissolved Solids mg/L 500 2180 2320 2070 2210 2230 1850 2110 2210 1900

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 <0.7 <0.7 <0.7 0.4 0.7 0.9 <0.7

Ion Percentage % 2.8 6.8 5.4 7.3 6.4 5.5 3.1 7.5 5.8

  

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

 

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

Laboratory 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*** 410 410 430 400 430 460 460 490 510 710 530

Conductivity umho/cm 5100 5100 4500 4700 4800 4800 4700 4500 4400 5800 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

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

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

Dissolved Calcium (Ca) mg/L  470 470 470 490 460 460 460 460 480 450 520

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

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

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

Dissolved Magnesium (Mg) mg/L  550 580 520 510 490 450 440 410 400 650 410

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

Dissolved Potassium (K) mg/L  7.9 8 7.9 7.0 7.2 7 7.7 7 7.4 6.0 8.1

Dissolved Sodium (Na) mg/L 200** 190 200 190 200 190 220 220 230 250 280 260

Dissolved Sulphate (SO4) mg/L 500** 3200 3300 3100 3000 2800 2800 2800 2800 2600 3600 2600

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 7.7 7.6 7.6 7.6 7.8 7.6 7.7 7.8 7.7 7.62

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

Total Dissolved Solids mg/L 500 4930 5000 4890 4850 4770 4730 4630 4030 3220 5720 3670

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

Ion Percentage % 2.0 2.5 1.6 3.8 4.1 2.4 1.8 0.1 3.6 0.4 5.7

  

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

 

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

Laboratory 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*** 270 370 260 270 270 280 280 280 270 290

Conductivity umho/cm 3900 2600 3700 3800 3900 3700 3900 3800 3900 3900

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

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

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

Dissolved Calcium (Ca) mg/L  380 210 390 390 380 400 390 420 420 390

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

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

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

Dissolved Magnesium (Mg) mg/L  310 200 300 310 310 320 320 330 340 340

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

Dissolved Potassium (K) mg/L  6 5 6 6.2 5.9 6.3 6.3 6.1 6.1 6.2

Dissolved Sodium (Na) mg/L 200** 220 140 210 230 220 220 230 230 240 230

Dissolved Sulphate (SO4) mg/L 500** 2200 1200 2300 2200 2200 2300 2400 2500 2400 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

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

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

Total Dissolved Solids mg/L 500 3340 2180 3750 3500 3660 3780 2940 3620 3680 3280

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

Ion Percentage % 3.1 2.8 0.6 4.0 3.1 2.6 0.6 0.8 3.9 1.9

  

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

 

Date 5-May-22

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 460

Conductivity umho/cm 1400

Dissolved Barium (Ba) mg/L 1* 0.023

Dissolved Boron (B) mg/L 5.0* 0.06

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

Dissolved Calcium (Ca) mg/L  110

Dissolved Chloride (Cl) mg/L 250** 26

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

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

Dissolved Magnesium (Mg) mg/L  93

Dissolved Organic Carbon mg/L 5** 3.3

Dissolved Potassium (K) mg/L  2.0

Dissolved Sodium (Na) mg/L 200** 90

Dissolved Sulphate (SO4) mg/L 500** 310

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 8.04

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 830

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 7.7

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 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

 

Date 15-May-19 6-May-20 21-May-21 5-May-22

Laboratory MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 520 550 530 540

Conductivity umho/cm 1600 1600 1600 1700

Dissolved Barium (Ba) mg/L 1* 0.024 0.025 0.023 0.027

Dissolved Boron (B) mg/L 5.0* 0.24 0.22 0.22 0.21

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

Dissolved Calcium (Ca) mg/L  130 130 130 150

Dissolved Chloride (Cl) mg/L 250** 150 140 140 160

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

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

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

Dissolved Organic Carbon mg/L 5** 3.0 3.4 2.8 2.9

Dissolved Potassium (K) mg/L  3.6 3.6 3.5 3.5

Dissolved Sodium (Na) mg/L 200** 68 62 62 59

Dissolved Sulphate (SO4) mg/L 500** 140 140 140 130

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

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

Total Ammonia-N mg/L  <0.15 <0.15 0.069 <0.15

Total Dissolved Solids mg/L 500 975 905 965 900

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

Ion Percentage % 9.1 5.4 6.0 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 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

 

Date 5-May-22

Laboratory Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 260

Conductivity umho/cm 860

Dissolved Barium (Ba) mg/L 1* 0.022

Dissolved Boron (B) mg/L 5.0* 1.6

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

Dissolved Calcium (Ca) mg/L  29

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  13

Dissolved Organic Carbon mg/L 5** 1.5

Dissolved Potassium (K) mg/L  5.4

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

Dissolved Sulphate (SO4) mg/L 500** 130

Nitrate (N) mg/L 10.0* 0.16

pH (pH units) 6.5-8.5 8.1

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 470

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 3.6

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 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

Laboratory MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 450 380 320 320

Conductivity umho/cm 2200 1200 1200 830

Dissolved Barium (Ba) mg/L 1* 0.064 0.059 0.046 0.037

Dissolved Boron (B) mg/L 5.0* 0.07 0.04 0.04 0.03

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

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

Dissolved Chloride (Cl) mg/L 250** 360 140 160 67

Dissolved Iron (Fe) mg/L 0.3** <0.1 2.3 0.3 <0.1

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

Dissolved Magnesium (Mg) mg/L  83 49 47 24

Dissolved Organic Carbon mg/L 5** 5.3 6.9 6.5 8.9

Dissolved Potassium (K) mg/L  2.1 2.4 3.1 4.7

Dissolved Sodium (Na) mg/L 200** 230 130 130 70

Dissolved Sulphate (SO4) mg/L 500** 130 39 35 23

Nitrate (N) mg/L 10.0* <0.10 <0.10 0.12 0.22

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

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

Total Dissolved Solids mg/L 500 1260 650 555 445

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7 <0.7 0.4 <0.7

Ion Percentage % 7.5 16.7 18.5 17.3

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 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

 

Date 15-May-19 6-May-20 20-May-21 5-May-22

Laboratory MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 410 410 410 240

Conductivity umho/cm 1400 1500 1400 450

Dissolved Barium (Ba) mg/L 1* 0.056 0.058 0.055 0.020

Dissolved Boron (B) mg/L 5.0* 0.21 0.20 0.21 0.05

Dissolved Cadmium (Cd) mg/L 0.005* <0.0001 <0.0001 <0.0001 0.0017

Dissolved Calcium (Ca) mg/L  130 130 130 59

Dissolved Chloride (Cl) mg/L 250** 180 180 190 4.2

Dissolved Iron (Fe) mg/L 0.3** <0.1 1.9 <0.1 0.2

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

Dissolved Magnesium (Mg) mg/L  81 76 76 17

Dissolved Organic Carbon mg/L 5** 1.9 1.8 1.6 4.5

Dissolved Potassium (K) mg/L  3.4 3.4 3.4 3.4

Dissolved Sodium (Na) mg/L 200** 54 53 55 3.4

Dissolved Sulphate (SO4) mg/L 500** 73 73 71 3.7

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

pH (pH units) 6.5-8.5 7.8 7.8 7.8 8.3

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

Total Dissolved Solids mg/L 500 865 795 890 230

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

Ion Percentage % 8.4 7.0 6.4 6.3

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 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

 

Date 5-May-22

Laboratory Bureau Veritas

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

Conductivity umho/cm 760

Dissolved Barium (Ba) mg/L 1* 0.047

Dissolved Boron (B) mg/L 5.0* 1.9

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

Dissolved Calcium (Ca) mg/L  14

Dissolved Chloride (Cl) mg/L 250** 47

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

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

Dissolved Magnesium (Mg) mg/L  7.0

Dissolved Organic Carbon mg/L 5** 1.5

Dissolved Potassium (K) mg/L  2.2

Dissolved Sodium (Na) mg/L 200** 140

Dissolved Sulphate (SO4) mg/L 500** 27

Nitrate (N) mg/L 10.0* <0.10

pH (pH units) 6.5-8.5 8.2

Total Ammonia-N mg/L  <0.15

Total Dissolved Solids mg/L 500 415

Total Kjeldahl Nitrogen (TKN) mg/L  <0.7

Ion Percentage % 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 OW81-5 OW81-5 OW81-5

 

Date 11-May-20 21-May-21 5-May-22

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas

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

Conductivity umho/cm 2900 2900 2800

Dissolved Barium (Ba) mg/L 1* 0.031 0.026 0.022

Dissolved Boron (B) mg/L 5.0* 0.61 0.54 0.54

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

Dissolved Calcium (Ca) mg/L  290 270 280

Dissolved Chloride (Cl) mg/L 250** 20 20 20

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  190 190 190

Dissolved Organic Carbon mg/L 5** 2.2 2.1 2.0

Dissolved Potassium (K) mg/L  6.2 5.6 5.0

Dissolved Sodium (Na) mg/L 200** 170 170 180

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

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

pH (pH units) 6.5-8.5 7.8 7.8 7.9

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

Total Dissolved Solids mg/L 500 2420 2130 2270

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

Ion Percentage % 4.1 0.2 4.4

  

Parameter Units ODWQS 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

Laboratory 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

Conductivity umho/cm 2600 2800 2600 2600 2800 2500 2500 2207

Dissolved Barium (Ba) mg/L 1* 0.026 0.024 0.026 0.026 0.023 0.023 0.022 0.019

Dissolved Boron (B) mg/L 5.0* 0.56 0.58 0.61 0.53 0.56 0.55 0.54 0.58

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  240 260 240 220 240 250 220 230

Dissolved Chloride (Cl) mg/L 250** 210 250 210 220 260 210 200 210

Dissolved Iron (Fe) mg/L 0.3** 0.7 2.3 1.3 0.7 0.9 1.1 1.1 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

Dissolved Magnesium (Mg) mg/L  170 200 160 160 180 170 160 160

Dissolved Organic Carbon mg/L 5** 2.8 3 3.4 2.8 3 2.8 3.0 2.9

Dissolved Potassium (K) mg/L  5.5 5.8 5.3 5.1 5.3 4.8 5.1 5.1

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

Dissolved Sulphate (SO4) mg/L 500** 780 840 790 810 880 810 760 840

Nitrate (N) mg/L 10.0* 0.13 <0.10 <0.10 0.1 <0.10 <0.10 0.16 0.12

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

Total Ammonia-N mg/L  <0.15 0.29 0.65 0.129 0.34 0.23 <0.15 <0.15

Total Dissolved Solids mg/L 500 1930 2240 1990 1730 2120 1770 1810 1880

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

  

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

Alkalinity (Total as CaCO3) mg/L 30-500*** 280 260 330

Conductivity umho/cm 1500 1100 1400

Dissolved Barium (Ba) mg/L 1* 0.1 0.062 0.072

Dissolved Boron (B) mg/L 5.0* 1.8 1.9 1.9

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

Dissolved Calcium (Ca) mg/L  47 48 30

Dissolved Chloride (Cl) mg/L 250** 40 48 30

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  38 40 19

Dissolved Organic Carbon mg/L 5** 2.1 2 1.9

Dissolved Potassium (K) mg/L  2.7 2.4 2.6

Dissolved Sodium (Na) mg/L 200** 190 190 180

Dissolved Sulphate (SO4) mg/L 500** 370 280 370

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

pH (pH units) 6.5-8.5 8.2 8.3 7.8

Total Ammonia-N mg/L  0.23 0.346 <0.15

Total Dissolved Solids mg/L 500 965 615 895

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

Ion Percentage % 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 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

Laboratory Bureau Veritas Bureau Veritas

Alkalinity (Total as CaCO3) mg/L 30-500*** 230 230

Conductivity umho/cm 450 450

Total Barium (Ba) mg/L 1* 0.021 0.020

Total Boron (B) mg/L 5.0* 0.03 0.03

Total Cadmium (Cd) mg/L 0.005* 0.0001 0.0021

Total Calcium (Ca) mg/L  61 61

Total Chloride (Cl) mg/L 250** 4.4 3.8

Total Iron (Fe) mg/L 0.3** <0.1 1.0

Total Lead (Pb) mg/L 0.01* <0.0005 0.0060

Total Magnesium (Mg) mg/L  19 18

Dissolved Organic Carbon mg/L 5** 7.6 4.7

Total Potassium (K) mg/L  4.4 3.3

Total Sodium (Na) mg/L 200** 3.6 3.5

Total Sulphate (SO4) mg/L 500** 7 4.4

Nitrate (N) mg/L 10.0* 0.98 0.33

pH (pH units) 6.5-8.5 8.0 8.14

Total Ammonia-N mg/L  <0.050 <0.15

Total Dissolved Solids mg/L 500 185 235

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

Ion Percentage % 10.5 10.2

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 Well

Cemetery WellCemetery Well Cemetery WellCemetery WellCemetery Well Cemetery Well Cemetery Well Cemetery Well Cemetery WellCemetery WellCemetery Well
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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

 

Date 7-Nov-19 7-May-20 4-Nov-20 19-May-21 2-Nov-21 4-May-22 2-Nov-22

Laboratory 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

Toluene μg/L 60 <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

m&p-Xylenes μg/L 90 <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

1,4-Dichlorobenzene μg/L 5 <0.50 <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

Vinyl Chloride μg/L 1 <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 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

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 OW17-4 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-22

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

  

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

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 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

  

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

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 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

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <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

  

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

 

Date 7-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 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

 

Date 10-May-18 14-May-19 11-May-20 18-May-21 4-May-22

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <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

  

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

 

Date 10-May-18 14-May-19 11-May-20 18-May-21 4-May-22

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <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

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

 

Date 8-May-20 19-May-21 4-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 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

 

Date 8-May-20 18-May-21 3-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

  

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

 

Date 11-May-20 19-May-21 4-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

  

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

 

Date 19-May-21 3-May-22

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 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

 

Date 22-May-08 16-May-19 8-May-20 18-May-21 3-May-22

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.1 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.2 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <0.1 <0.20 <0.20 <0.20 <0.20

m&p-Xylenes μg/L 90 <0.1 <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 90 <0.1 <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 5 <0.2 <0.50 <0.40 <0.40 <0.40

Dichloromethane μg/L 50 <0.5 <2.0 <2.0 <2.0 <2.0

Vinyl Chloride μg/L 1 <0.2 <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

 

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

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <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

Ethylbenzene μg/L 140 <0.10 <0.10 <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

o-Xylene μg/L 90 <0.10 <0.10 <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

Dichloromethane μg/L 50 <0.50 <0.50 <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 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

        

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

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM 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

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 <0.10 <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

o-Xylene μg/L 90 <0.10 <0.10 <0.10 <0.10 <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

Dichloromethane μg/L 50 <0.50 <0.50 <0.50 <0.50 <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 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

 

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

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM 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

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 <0.10 <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

o-Xylene μg/L 90 <0.10 <0.10 <0.10 <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

Dichloromethane μg/L 50 <0.50 <0.50 <0.50 <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 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

 

Date 8-May-18 15-May-19 7-May-20 19-May-21 5-May-22

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <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

  

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

 

Date 8-May-18 15-May-19 7-May-20 19-May-21 5-May-22

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <2.0 <2.0 <2.0 13 <2.0

Vinyl Chloride μg/L 1 <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

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 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

 

Date 8-May-18 13-May-19 6-May-20 20-May-21 5-May-22

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <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

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 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

 

Date 14-Nov-18 8-May-18 13-May-19 6-May-20 18-May-21 3-May-22

Laboratory MAXXAM MAXXAM MAXXAM 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 0.21 <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 0.58 <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 <0.50 <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 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

 

Date 7-May-20 20-May-21 4-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

  

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

 

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 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

 
Date 18-May-21 5-May-22 1-Nov-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

  

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

 

Date 25-May-16 17-May-17 9-May-18 13-May-19 6-May-20 19-May-21 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <1.0 <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

Ethylbenzene μg/L 140 <0.10 <0.10 <1.0 <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

o-Xylene μg/L 90 <0.10 <0.10 <1.0 <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

Dichloromethane μg/L 50 <0.50 <0.50 <10 <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

  

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

 

Date 26-May-16 18-May-17 9-May-18 14-May-19 8-May-20 21-May-21 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <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

Ethylbenzene μg/L 140 <0.10 <0.10 <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

o-Xylene μg/L 90 <0.10 <0.10 <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

Dichloromethane μg/L 50 <0.50 <0.50 <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 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

 

Date 9-May-18 14-May-19 8-May-20 18-May-21 3-May-22

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <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

  

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

 

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

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM MAXXAM 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

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 <0.10 <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

o-Xylene μg/L 90 <0.10 <0.10 <0.10 <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

Dichloromethane μg/L 50 1.4 <0.50 <0.50 <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 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

 

Date 10-May-18 14-May-19 8-May-20 18-May-21 3-May-22

Laboratory MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.20 <0.20 <0.20 <0.20 <0.20

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <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

  

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

 

Date 6-May-20 21-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 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

 

Date 27-May-16 17-May-17 8-May-18 15-May-19 6-May-20 21-May-21 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Vertias Bureau Vertias Bureau Vertias

Benzene μg/L 1 <0.10 <0.10 <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

Ethylbenzene μg/L 140 <0.10 <0.10 <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

o-Xylene μg/L 90 <0.10 <0.10 <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

Dichloromethane μg/L 50 <0.50 <0.50 <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 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

Date 27-May-16 16-May-17 8-May-18 15-May-19 6-May-20 21-May-21 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <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

Ethylbenzene μg/L 140 <0.10 <0.10 <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

o-Xylene μg/L 90 <0.10 <0.10 <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

Dichloromethane μg/L 50 <0.50 <0.50 <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 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

Date 27-May-16 16-May-17 8-May-18 15-May-19 6-May-20 20-May-21 5-May-22

Laboratory MAXXAM MAXXAM MAXXAM MAXXAM Bureau Veritas Bureau Veritas Bureau Veritas

Benzene μg/L 1 <0.10 <0.10 <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

Ethylbenzene μg/L 140 <0.10 <0.10 <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

o-Xylene μg/L 90 <0.10 <0.10 <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

Dichloromethane μg/L 50 <0.50 <0.50 <2.0 <2.0 <2.0 6.3 <2.0

Vinyl Chloride μg/L 1 <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

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

  

Parameter Units ODWQS 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

Laboratory 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

Toluene μg/L 60 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20

Ethylbenzene μg/L 140 <0.20 <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

o-Xylene μg/L 90 <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

Dichloromethane μg/L 50 <2.0 <2.0 <2.0 9 <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 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

  

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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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 7.8 312 2.2 512 10.9 Flooded

SS10 Off-Site Flow into East Ditch Line - Background surface water quality Ins Ins Ins Ins Ins Ins

SS16 On-Site Flow from Township land to the south – Background surface water quality 7.4 224 2.0 126 9.8 8

SP1 Southeast Sedimentation Pond 7.6 299 4.6 525 10.7 34

SP2 Southwest Sedimentation Pond 7.7 237 1.4 315 9.9 18

SP3 Northwest Sedimentation Pond 7.8 175 1.0 312 10.4 9

SP4 Northeast Sedimentation Pond 7.2 147 1.2 186 11.4 5

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 7.4 125 1.5 68.4 10.7 6

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 7.5 235 1.4 57.3 10.1 3

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 7.4 315 3.1 700 10.9 26

SS1 Downstream of landfill 60m east of Lambton Road 79 8.1 735 11.6 177 9.64 Flooded

SS1 Downstream of landfill 60m east of Lambton Road 79 8.1 735 11.6 177 9.64 Flooded

SS10 Off-Site Flow into East Ditch Line - Background surface water quality 8.8 229 17.0 334 8.75 0.3

SS16 On-Site Flow from Township land to the south – Background surface water quality 7.8 395 12.5 81.1 9.16 2

SP1 Southeast Sedimentation Pond 8.0 753 15.5 101 8.92 107

SP2 Southwest Sedimentation Pond 8.2 1000 15.3 15.0 9.32 24

SP3 Northwest Sedimentation Pond 8.9 764 15.0 12.8 11.3 6

SP4 Northeast Sedimentation Pond 8.1 676 13.3 91.1 7.60 7

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 8.3 681 18.0 36.6 7.60 2

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 8.8 229 17.0 99.0 8.75 2

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 8.1 608 16.3 197 9.16 11

SS1 Downstream of landfill 60m east of Lambton Road 79 7.4 810 18.6 >1000 7.83 23

SP2 Southwest Sedimentation Pond 7.9 952 24.5 14.7 8.29 No Flow

SS1 Downstream of landfill 60m east of Lambton Road 79 Ins Ins Ins Ins Ins Ins

SS10 Off-Site Flow into East Ditch Line - Background surface water quality Ins Ins Ins Ins Ins Ins

SS16 On-Site Flow from Township land to the south – Background surface water quality Ins Ins Ins Ins Ins Ins

SP1 Southeast Sedimentation Pond 9.1 596 26.9 15.1 9.49 0.1

SP2 Southwest Sedimentation Pond 8.2 834 26.5 5.54 5.61 26

SP3 Northwest Sedimentation Pond Ins Ins Ins Ins Ins Ins

SP4 Northeast Sedimentation Pond Ins Ins Ins Ins Ins Ins

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System Ins Ins Ins Ins Ins Ins

SS14B On-Site Flow into West Ditch Line, Background of Poplar System Ins Ins Ins Ins Ins Ins

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System Ins Ins Ins Ins Ins Ins

SP3 Northwest Sedimentation Pond 8.8 850 23.7 5.98 11.5 0.1

SP1 Southeast Sedimentation Pond 9.1 813 24.6 90.0 8.05 No Flow

SP2 Southwest Sedimentation Pond 9.2 983 24.6 4.77 6.84 18

SS1 Downstream of landfill 60m east of Lambton Road 79 7.9 922 24.1 82.8 8.22 3

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 7.5 558 24.2 582 3.13 2

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 7.5 558 24.2 582 3.13 2

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System Ins Ins Ins Ins Ins Ins

SS14B On-Site Flow into West Ditch Line, Background of Poplar System Ins Ins Ins Ins Ins Ins

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 8.1 667 21.8 797 7.91 0.2

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 7.8 446 15.6 23.6 7.68 1

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 7.8 446 15.6 23.6 7.68 1

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 8.1 327 14.7 >1000 9.79 4

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 7.8 341 14.1 449 8.43 2

SS1 Downstream of landfill 60m east of Lambton Road 79 8.3 811 7.3 451 11.5 83

SS10 Off-Site Flow into East Ditch Line - Background surface water quality Ins Ins Ins Ins Ins Ins

SS16 On-Site Flow from Township land to the south – Background surface water quality Ins Ins Ins Ins Ins Ins

SP1 Southeast Sedimentation Pond 8.4 802 7.4 14.8 11.3 16

SP2 Southwest Sedimentation Pond 8.4 701 6.4 830 11.1 306

SP3 Northwest Sedimentation Pond 9.5 809 7.8 6.48 11.7 12

SP4 Northeast Sedimentation Pond 8.1 560 7.5 69.7 10.9 11

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System Ins Ins Ins Ins Ins Ins

SS14B On-Site Flow into West Ditch Line, Background of Poplar System 8.1 518 7.0 >1000 11.5 1

SS15A On-Site Flow into Sedimentation Pond 1, intersecting point of East and West Ditch Line South of the Poplar System 8.1 653 6.6 304 11.4 4

SS14A On-Site Flow into East Ditch Line, Upstream of Poplar System 7.2 427 8.5 381 10.2 2

SS1 Downstream of landfill 60m east of Lambton Road 79 7.3 1351 6.4 172 11.0 2

SP2 Southwest Sedimentation Pond 8.5 1140 2.5 188 11.9 No Flow

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

January 13, 2023 (Verification monitoring for October 18, 2022 precipitation event)

November 28, 2022 (Verification monitoring for October 18, 2022 precipitation event)

Station 

Number
Location

   First Quarter

   February 17, 2022 (Routine monitoring for February 16, 2022 precipitation event)

 Second Quarter

   October 18, 2022 (Routine monitoring for October 17, 2022 precipitation event)

   August 2, 2022 (Routine monitoring for August 1, 2022 precipitation event)

   May 4, 2022 (Routine monitoring for May 3, 2022 precipitation event)

   May 16, 2022 (Verification monitoring for May 4, 2022 precipitation event)

   Third Quarter

   July 20, 2022 (Routine monitoring for July 19, 2022 precipitation event)

   September 28, 2022 (Storm event monitoring for September 27, 2022 precipitation event)

   May 4, 2022 (Verification monitoring for February 17, 2022 precipitation event)

   October 19, 2022 (Routine monitoring for October 18, 2022 precipitation event)

   August 2, 2022 (Verification monitoring for July 20, 2022 precipitation event)

   August 4, 2022 (Storm event monitoring for August 3, 2022 precipitation event)

   August 30, 2022 (Routine monitoring for August 29, 2022 precipitation event)

   September 28, 2022 (Routine monitoring for September 27, 2022 precipitation event)

   Fourth Quarter

   August 4, 2022 (Routine monitoring for August 3, 2022 precipitation 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.

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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.

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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.

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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.

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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.

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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.

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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.

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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.

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 110 55 110

Conductivity umho/cm 922 700 1500

Dissolved Chloride (Cl) mg/L 18 23 29

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 390 290 660

Nitrate (N) mg/L 1.07 0.41 2.06

Nitrite (N) mg/L 0.043 0.037 0.022

pH (pH units) 6.5-8.5 8.1 7.9 7.9

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010 <0.0010

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

Total Arsenic (As) mg/L 0.100* 0.002 0.016 0.001

Total Barium (Ba) mg/L 0.038 0.19 0.043

Total BOD mg/L <2 5 2

Total Boron (B) mg/L 0.200 0.11 0.13 0.08

Total Cadmium (Cd) mg/L 0.0002 <0.0001 0.0003 <0.0001

Total Calcium (Ca) mg/L 140 270 160

Total Chemical Oxygen Demand (COD) mg/L 11 16 19

Total Chromium (Cr) mg/L 0.0089 <0.005 0.062 <0.005

Total Copper (Cu) mg/L 0.005 0.007 0.053 0.006

Total Dissolved Solids mg/L 715 390 1020

Total Iron (Fe) mg/L 0.300 3.1 64 3.0

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

Total Lead (Pb) mg/L 0.005 0.0012 0.026 0.0010

Total Magnesium (Mg) mg/L 51 61 85

Total Nickel (Ni) mg/L 0.025 0.006 0.092 0.005

Total Phosphorus mg/L 0.02* 0.054 0.94 0.048

Total Potassium (K) mg/L 5 12 8.6

Total Sodium (Na) mg/L  26 15 39

Total Suspended Solids mg/L 98 1400 70

Total Un-ionized Ammonia mg/L 0.02 <0.0074 0.017 <0.00051

Total Zinc (Zn) mg/L 0.020 0.01 0.17 <0.01

Ion Percentage % 3.4 21.7 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.

12) "BV" Denotes Bureau Veritas Laboratories

Units PWQO

Downstream of Landfill 60 m East of Lambton Rd. 79 - SS1



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.

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 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.

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 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.

PWQO

Off-Site Flow Into East Ditch Line (Background Surface Water Quality) - SS10

Units



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

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%*** 84 96 65 160 96

Conductivity umho/cm 190 420 290 740 200

Dissolved Chloride (Cl) mg/L 2.1 29 8.9 16 2.5

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 0.5 29 41 180 0.5

Nitrate (N) mg/L 61 9.51 5.04 8.24 0.3

Nitrite (N) mg/L 0.012 0.078 0.046 0.03 0.016

pH (pH units) 6.5-8.5 7.9 7.5 7.8 8.0 8.3

Phenols-4AAP mg/L 0.001 <0.0010 0.001 <0.0010 <0.0010 <0.0010

Total Ammonia-N mg/L 0.13 0.53 0.097 <0.15 <0.15

Total Arsenic (As) mg/L 0.100* 0.002 0.003

Total Barium (Ba) mg/L 0.03 0.048

Total BOD mg/L 4 <2

Total Boron (B) mg/L 0.200 0.06 0.06 0.07 0.14 0.07

Total Cadmium (Cd) mg/L 0.0002 <0.0001 0.0001

Total Calcium (Ca) mg/L 29 51 42 110 33.0

Total Chemical Oxygen Demand (COD) mg/L 38 42

Total Chromium (Cr) mg/L 0.0089 0.006 0.007 0.019 0.008 0.010

Total Copper (Cu) mg/L 0.005 0.005 0.007

Total Dissolved Solids mg/L 185 300 160 535 140.0

Total Iron (Fe) mg/L 0.300 5.0 5.7 17 5.5 9.7

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

Total Lead (Pb) mg/L 0.005 0.0022 0.0034

Total Magnesium (Mg) mg/L 6.8 13 12 25 8.3

Total Nickel (Ni) mg/L 0.025 0.007 0.009 0.022 0.008 0.013

Total Phosphorus mg/L 0.02* 0.21 0.80 0.34 0.25 0.22

Total Potassium (K) mg/L 2.9 13 4.7 3.8 3.6

Total Sodium (Na) mg/L  1.5 5.8 4.1 9.2 2.1

Total Suspended Solids mg/L 95 94

Total Un-ionized Ammonia mg/L 0.02 0.014 0.014 0.00082 <0.0027 <0.031

Total Zinc (Zn) mg/L 0.020 0.02 0.04 0.04 0.02 0.02

Ion Percentage % 5.7 6.3 9.0 2.1 6.4

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

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.

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 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.

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 24-Jan-19 17-Apr-19 2-Oct-19 11-Jan-20 18-May-20 26-Mar-21 17-Feb-22 4-May-22

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

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 96 200 91 74 170 120 40 190

Conductivity umho/cm 290 400 620 221 190 290 224 370

Dissolved Chloride (Cl) mg/L 9.2 3.9 2.1 2.7 3.4 7.0 3.0 3.3

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 34 10 220 30 1.9 29 0.5 9.4

Nitrate (N) mg/L 0.53 <0.10 0.30 0.15 0.23 0.21 0.29 <0.10

Nitrite (N) mg/L 0.021 <0.010 0.014 0.026 <0.010 <0.010 0.012 <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

Phenols-4AAP mg/L 0.001 <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

Total Arsenic (As) mg/L 0.100* <0.001 0.002 0.001

Total Barium (Ba) mg/L 0.028 0.031 0.027

Total BOD mg/L <2 4 <2

Total Boron (B) mg/L 0.200 0.02 0.03 0.05 0.03 0.06 0.03 <0.02 0.04

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001 <0.0001

Total Calcium (Ca) mg/L 36 64 97 32 49 45 13 56

Total Chemical Oxygen Demand (COD) mg/L 25 39 31

Total Chromium (Cr) mg/L 0.0089 0.0090 <0.005 0.0060 0.006 <0.005 <0.005 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 0.003 0.005 0.003

Total Dissolved Solids mg/L 255 240 425 190 200 195 50 190

Total Iron (Fe) mg/L 0.300 7.0 1.5 5.8 5.3 5.0 2.9 0.5 2.7

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

Total Lead (Pb) mg/L 0.005 0.001 0.0022 0.0012

Total Magnesium (Mg) mg/L 10 14 25 8 12 10 2.4 12

Total Nickel (Ni) mg/L 0.025 0.011 0.003 0.009 0.008 0.007 0.004 0.001 0.005

Total Phosphorus mg/L 0.02* 0.22 0.07 0.22 0.20 0.21 0.15 0.10 0.08

Total Potassium (K) mg/L 8.6 3.1 6.0 6.7 3.3 4.6 3.3 3.4

Total Sodium (Na) mg/L  4.5 4.2 7.3 1.6 2.4 3.4 1.1 3.1

Total Suspended Solids mg/L 21 95 40

Total Un-ionized Ammonia mg/L 0.02 <0.00061 <0.0018 0.0062 <0.0023 0.014 <0.00061 <0.00061 <0.0026

Total Zinc (Zn) mg/L 0.020 0.02 <0.01 0.02 0.02 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

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.

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 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.

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 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.

PWQOUnits

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 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

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 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

Laboratory Bueau Veritas

Routine/Verification Event Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 65

Conductivity umho/cm 810

Dissolved Chloride (Cl) mg/L 24

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010

Dissolved Sulphate (SO4) mg/L 320

Nitrate (N) mg/L <0.10

Nitrite (N) mg/L <0.010

pH (pH units) 6.5-8.5 8.1

Phenols-4AAP mg/L 0.001 <0.0010

Total Ammonia-N mg/L <0.15

Total Arsenic (As) mg/L 0.100* <0.001

Total Barium (Ba) mg/L 0.022

Total BOD mg/L <2

Total Boron (B) mg/L 0.200 0.33

Total Cadmium (Cd) mg/L 0.0002 <0.0001

Total Calcium (Ca) mg/L 65

Total Chemical Oxygen Demand (COD) mg/L 9.3

Total Chromium (Cr) mg/L 0.0089 <0.005

Total Copper (Cu) mg/L 0.005 <0.002

Total Dissolved Solids mg/L 510

Total Iron (Fe) mg/L 0.300 0.3

Total Kjeldahl Nitrogen (TKN) mg/L <0.7

Total Lead (Pb) mg/L 0.005 <0.0005

Total Magnesium (Mg) mg/L 50

Total Nickel (Ni) mg/L 0.025 0.002

Total Phosphorus mg/L 0.02* 0.006

Total Potassium (K) mg/L 3.5

Total Sodium (Na) mg/L  30

Total Suspended Solids mg/L 9

Total Un-ionized Ammonia mg/L 0.02 <0.0067

Total Zinc (Zn) mg/L 0.020 <0.01

Ion Percentage % 0.5

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.

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 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.

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 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.

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 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.

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 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.

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 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

Units PWQO
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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

Units PWQO
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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

Laboratory Bureau Veritas Bureau Veritas

Routine/Verification Event Routine Verification

Alkalinity (Total as CaCO3) mg/L <25%*** 140 120

Conductivity umho/cm 740 980

Dissolved Chloride (Cl) mg/L 34 56

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010 <0.00010

Dissolved Sulphate (SO4) mg/L 210 320

Nitrate (N) mg/L <0.10 3.65

Nitrite (N) mg/L 0.012 0.052

pH (pH units) 6.5-8.5 8.1 8.0

Phenols-4AAP mg/L 0.001 <0.0010 <0.0010

Total Ammonia-N mg/L 0.84 <0.15

Total Arsenic (As) mg/L 0.100* 0.005 0.002

Total Barium (Ba) mg/L 0.14 0.049

Total BOD mg/L 2 <2

Total Boron (B) mg/L 0.200 0.18 0.28

Total Cadmium (Cd) mg/L 0.0002 <0.0001 <0.0001

Total Calcium (Ca) mg/L 99 120

Total Chemical Oxygen Demand (COD) mg/L 11 20

Total Chromium (Cr) mg/L 0.0089 0.016 <0.005

Total Copper (Cu) mg/L 0.005 0.013 0.008

Total Dissolved Solids mg/L 375 620

Total Iron (Fe) mg/L 0.300 15 3.3

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

Total Lead (Pb) mg/L 0.005 0.0063 0.0018

Total Magnesium (Mg) mg/L 43 38

Total Nickel (Ni) mg/L 0.025 0.025 0.008

Total Phosphorus mg/L 0.02* 0.27 0.081

Total Potassium (K) mg/L 8.4 6.6

Total Sodium (Na) mg/L  30 44

Total Suspended Solids mg/L 440 160

Total Un-ionized Ammonia mg/L 0.02 0.035 <0.0057

Total Zinc (Zn) mg/L 0.020 0.04 0.01

Ion Percentage % 5.3 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
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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
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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.

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 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 PWQO
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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 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.

Units

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

Units PWQO
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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

Units PWQO
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Table I-2

Precipitation Event Surface Water Quality - General Analytical Results - Compliance Monitoring

Twin Creeks Environmental Centre 

Parameter

Date 18-Oct-22

Laboratory Bureau Veritas

Routine/Verification Event Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 44

Conductivity umho/cm 840

Dissolved Chloride (Cl) mg/L 33

Dissolved Mercury (Hg) mg/L 0.0002 <0.00010

Dissolved Sulphate (SO4) mg/L 340

Nitrate (N) mg/L <0.10

Nitrite (N) mg/L <0.010

pH (pH units) 6.5-8.5 8.8

Phenols-4AAP mg/L 0.001 <0.0010

Total Ammonia-N mg/L <0.15

Total Arsenic (As) mg/L 0.100* 0.001

Total Barium (Ba) mg/L 0.023

Total BOD mg/L <2

Total Boron (B) mg/L 0.200 0.15

Total Cadmium (Cd) mg/L 0.0002 <0.0001

Total Calcium (Ca) mg/L 73

Total Chemical Oxygen Demand (COD) mg/L 16

Total Chromium (Cr) mg/L 0.0089 <0.005

Total Copper (Cu) mg/L 0.005 <0.002

Total Dissolved Solids mg/L 525

Total Iron (Fe) mg/L 0.300 0.1

Total Kjeldahl Nitrogen (TKN) mg/L <0.7

Total Lead (Pb) mg/L 0.005 <0.0005

Total Magnesium (Mg) mg/L 46

Total Nickel (Ni) mg/L 0.025 0.001

Total Phosphorus mg/L 0.02* 0.008

Total Potassium (K) mg/L 4.9

Total Sodium (Na) mg/L  33

Total Suspended Solids mg/L 2

Total Un-ionized Ammonia mg/L 0.02 <0.06

Total Zinc (Zn) mg/L 0.020 <0.01

Ion Percentage % 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.

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.

Units PWQO

Sedimentation Pond Surface Water Quality - SP4



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.

Units PWQO

Sedimentation Pond Surface Water Quality - SP4



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.

Units PWQO
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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

Units PWQO
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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

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas Bureaus Veritas

Routine/Verification Event Routine Routine Routine Routine Routine Routine Routine Routine

Alkalinity (Total as CaCO3) mg/L <25%*** 160 120 47 99 140 82 150 140

Conductivity umho/cm 550 540 450 570 500 570 650 570

Dissolved Chloride (Cl) mg/L 26 32 37 79 45 34 37 29

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 78 92 120 58 43 140 130 110

Nitrate (N) mg/L <0.10 <0.10 <0.10 <0.10 <0.10 0.54 0.18 <0.10

Nitrite (N) mg/L <0.010 <0.010 <0.010 <0.010 <0.010 0.034 <0.010 <0.010

pH (pH units) 6.5-8.5 8.1 8.1 9.6 8.5 8.1 8.0 8.2 8.1

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 0.058 <0.050 <0.050 <0.15 <0.15 1.05 <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

Total Barium (Ba) mg/L 0.037 0.039 0.019 0.008 0.032 0.042 0.037 0.041

Total BOD mg/L <2 <2 <2 3 6 2 2 3

Total Boron (B) mg/L 0.200 0.07 0.04 0.06 0.07 0.07 0.09 0.07 0.07

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 68 65 32 35 52 67 74 65

Total Chemical Oxygen Demand (COD) mg/L 19 17 21 42 47 20 21 5.1

Total Chromium (Cr) mg/L 0.0089 <0.005 <0.005 <0.005 <0.005 <0.005 0.012 <0.005 <0.005

Total Copper (Cu) mg/L 0.005 <0.002 0.004 <0.002 <0.002 <0.002 0.015 0.004 <0.002

Total Dissolved Solids mg/L 300 310 280 355 275 315 350 305

Total Iron (Fe) mg/L 0.300 1.2 2.0 0.6 0.5 1.4 12 2 1.8

Total Kjeldahl Nitrogen (TKN) mg/L 0.44 0.32 0.95 <0.7 <0.7 1.9 <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

Total Magnesium (Mg) mg/L 17 17 19 19 13 26 26 20

Total Nickel (Ni) mg/L 0.025 0.003 0.004 0.003 0.002 0.003 0.020 0.006 0.004

Total Phosphorus mg/L 0.02* 0.06 0.07 0.03 0.05 0.17 0.19 0.077 0.047

Total Potassium (K) mg/L 3.5 4.1 1.7 2.6 5.5 6.9 4.7 4.1

Total Sodium (Na) mg/L  18 22 26 51 33 25 25 20

Total Suspended Solids mg/L 38 64 16 11 45 360 41 32

Total Un-ionized Ammonia mg/L 0.02 0.002 <0.00061 <0.048 <0.03 <0.014 0.0019 <0.0054 <0.0034

Total Zinc (Zn) mg/L 0.020 <0.01 0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01

Ion Percentage % 0.5 2.3 1.0 0.76 1.4 5.1 1.0 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

PWQOUnits

Sedimentation Pond Surface Water Quality - SP4
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FIGURE I-2
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FIGURE I-3
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FIGURE I-4
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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.

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 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.

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 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.

Volatile Organics

PWQO

Semivolatile Organics

Downstream of Landfill 60m East of Lambton Rd 79 - SS1

Units



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.

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 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.

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 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.

PWQO

Downstream of Landfill 60m East of Lambton Rd 79 - SS1

Units

Semivolatile Organics

Volatile Organics



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

Laboratory 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

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <2.0

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <2.0

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <2.0 <2.0

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <2.0 <2.0

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <2.0 <2.0

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <1.2 <1.2

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <4.0 <4.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <2.0 <2.0

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <2.0 <2.0

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <8.0 <8.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <4.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <4.0

Benzene μg/L 100* <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

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <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

Vinyl Chloride μg/L 600* <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

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <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

Downstream of Landfill 60m East of Lambton Rd 79 - SS1

Semivolatile Organics

Volatile Organics

Units



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.

Units PWQO

Semivolatile Organics

Volatile 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 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.

Units PWQO

Sedimentation Pond Surface Water Quality - SP1

Volatile Organics

Semivolatile Organics



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.

Sedimentation Pond Surface Water Quality - SP1

Semivolatile Organics

PWQOUnits

Volatile Organics



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.

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 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

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.20 <0.20

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0

Phenol μg/L 5* <0.50 <0.50 <0.50

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0

Benzene μg/L 100* <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20

Xylene (Total) μg/L <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

Sedimentation Pond Surface Water Quality - SP1

Semivolatile Organics

Volatile Organics



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.

Units PWQO

Sedimentation Pond Surface Water Quality - SP2

Volatile Organics

Semivolatile Organics



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.

Semivolatile Organics

Units

Volatile Organics

PWQO

Sedimentation Pond Surface Water Quality - SP2



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.

PWQO

Semivolatile Organics

Volatile Organics

Units

Sedimentation Pond Surface Water Quality - SP2



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.

PWQO

Sedimentation Pond Surface Water Quality - SP2

Units

Semivolatile Organics

Volatile Organics



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.

PWQOUnits

Semivolatile Organics

Volatile Organics

Sedimentation Pond Surface Water Quality - SP2



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.

PWQO

Sedimentation Pond Surface Water Quality - SP2

Semivolatile Organics

Volatile Organics

Units



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

Laboratory 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

1,2-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <2.0

1,3-Dichlorobenzene μg/L 2.5 <0.50 <0.50 <0.50 <2.0 <2.0

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <0.50 <2.0 <2.0

Hexachlorobenzene μg/L 0.0065 <0.50 <0.50 <0.50 <2.0 <2.0

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <0.50 <0.50 <2.0 <2.0

2,4-Dichlorophenol μg/L 0.2 <0.30 <0.30 <0.30 <1.2 <1.2

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <1.0 <4.0 <4.0

Phenol μg/L 5* <0.50 <0.50 <0.50 <2.0 <2.0

2,4,6-Trichlorophenol μg/L 18 <0.50 <0.50 <0.50 <2.0 <2.0

Di-N-butyl phthalate μg/L 4 <2.0 <2.0 <2.0 <8.0 <8.0

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <4.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <1.0 <4.0 <4.0

Benzene μg/L 100* <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

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <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

Vinyl Chloride μg/L 600* <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

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <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

Sedimentation Pond Surface Water Quality - SP2

Semivolatile Organics

Volatile 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.

Units PWQO

Semivolatile Organics

Volatile Organics

Sedimentation Pond Surface Water Quality - SP3



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.

Sedimentation Pond Surface Water Quality - SP3

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 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.

Semivolatile Organics

Volatile Organics

PWQO

Sedimentation Pond Surface Water Quality - SP3

Units



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.

Semivolatile Organics

PWQO

Sedimentation Pond Surface Water Quality - SP3

Volatile Organics

Units



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.

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 4-Oct-21 15-Oct-21 17-Feb-22 4-May-22 4-Aug-22 18-Oct-22

Laboratory 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

1,2-Dichlorobenzene μg/L 2.5 <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 <0.50 <0.50 <0.50

1,4-Dichlorobenzene μg/L 4 <0.50 <0.50 <2.0 <0.50 <0.50 <0.50

Hexachlorobenzene μg/L 0.0065 <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 <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

Pentachlorophenol μg/L 0.5 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0

Phenol μg/L 5* <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 <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

Diethyl phthalate μg/L 0.2 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0

Dimethyl phthalate μg/L 0.2 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0

Benzene μg/L 100* <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

Ethylbenzene μg/L 8* <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

Toluene μg/L 0.8* <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

p+m-Xylene μg/L 32* <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

Xylene (Total) μg/L <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 Oct-

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 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.

Units PWQO

Sedimentation Pond Surface Water Quality - SP4

Volatile Organics

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 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.

Sedimentation Pond Surface Water Quality - SP4

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 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.

Sedimentation Pond Surface Water Quality - SP4

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 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.

Units PWQO

Sedimentation Pond Surface Water Quality - SP4

Semivolatile Organics

Volatile Organics



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

Laboratory Bureau Veritas Bureau Veritas Bureau Veritas Bureau Veritas

Benzo(a)pyrene μg/L <0.20 <0.80 <0.20 <0.80

1,2-Dichlorobenzene μg/L 2.5 <0.50 <2.0 <0.50 <2.0

1,3-Dichlorobenzene μg/L 2.5 <0.50 <2.0 <0.50 <2.0

1,4-Dichlorobenzene μg/L 4 <0.50 <2.0 <0.50 <2.0

Hexachlorobenzene μg/L 0.0065 <0.50 <2.0 <0.50 <2.0

1,2,4-Trichlorobenzene μg/L 0.5 <0.50 <2.0 <0.50 <2.0

2,4-Dichlorophenol μg/L 0.2 <0.30 <1.2 <0.30 <1.2

Pentachlorophenol μg/L 0.5 <1.0 <4.0 <1.0 <4.0

Phenol μg/L 5* <0.50 <2.0 <0.50 <2.0

2,4,6-Trichlorophenol μg/L 18 <0.50 <2.0 <0.50 <2.0

Di-N-butyl phthalate μg/L 4 <2.0 <8.0 <2.0 <8.0

Diethyl phthalate μg/L 0.2 <1.0 <4.0 <1.0 <4.0

Dimethyl phthalate μg/L 0.2 <1.0 <4.0 <1.0 <4.0

Benzene μg/L 100* <0.20 <0.20 <0.20 <0.20

1,4-Dichlorobenzene μg/L 4 <0.40 <0.40 <0.40 <0.40

Ethylbenzene μg/L 8* <0.20 <0.20 <0.20 <0.20

Dichloromethane μg/L 100* <2.0 <2.0 <2.0 <2.0

Toluene μg/L 0.8* <0.20 <0.20 <0.20 <0.20

Vinyl Chloride μg/L 600* <0.20 <0.20 <0.20 <0.20

p+m-Xylene μg/L 32* <0.20 <0.20 <0.20 <0.20

o-Xylene μg/L 40* <0.20 <0.20 <0.20 <0.20

Xylene (Total) μg/L <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 - 2022 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 17-Feb-22 19 0.0089 0.0010 0.08 0.039 0.026 0.07 NR

Q1 Verification 4-May-22 29 <0.0047 <0.0010 0.36 0.009 <0.005 0.01 PASS

Q2 Routine 4-May-22 29 <0.0047 <0.0010 0.36 0.009 <0.005 0.01 PASS

Q2 Verification 16-May-22 30 0.0028 <0.0010 0.19 0.032 0.019 0.05 PASS

Q3 Routine 4-Aug-22 18 <0.0074 <0.0010 0.11 0.006 <0.005 0.01 NR

Q4 Routine 18-Oct-22 23 0.017 <0.0010 0.13 0.092 0.062 0.17 NR

Q4 Verification 28-Nov-22 29 <0.00051 <0.0010 0.08 0.005 <0.005 <0.01 PASS

Q1 Routine 17-Feb-22 17 0.0076 0.0012 0.08 0.019 0.013 0.04 NR

Q2 Routine 4-May-22 29 <0.0015 <0.0010 0.37 0.007 <0.005 <0.01 PASS

Q3 Routine 20-Jul-22 28 <0.082 <0.0010 0.43 0.003 <0.005 <0.01 NR

Q3 Verification 2-Aug-22 26 <0.075 <0.0010 0.35 0.003 <0.005 <0.01 PASS

Q4 Routine 18-Oct-22 24 <0.0067 <0.0010 0.33 0.002 <0.005 <0.01 NR

Q1 Routine 17-Feb-22 34 0.0058 0.0011 0.09 0.021 0.013 0.04 NR

Q2 Routine 4-May-22 84 <0.0078 <0.0010 0.39 0.005 <0.005 <0.01 PASS

Q2 Verification 16-May-22 70 <0.0076 <0.0010 0.50 0.005 <0.005 <0.01 PASS

Q3 Routine 20-Jul-22 71 <0.013 <0.0010 0.40 0.003 <0.005 <0.01 NR

Q3 Verification 2-Aug-22 70 <0.085 <0.0010 0.39 0.003 <0.005 <0.01 PASS

Q4 Routine 18-Oct-22 34 0.035 <0.0010 0.18 0.025 0.016 0.04 NR

Q4 Verification 13-Jan-22 56 <0.0057 <0.0010 0.28 0.008 <0.005 0.01 PASS

Q1 Routine 17-Feb-22 71 0.003 <0.0010 0.06 0.012 0.007 0.03 NR

Q2 Routine 4-May-22 37 <0.033 <0.0010 0.11 0.002 <0.005 <0.01 PASS

Q3 Routine 2-Aug-22 60 <0.045 <0.0010 0.18 0.002 <0.005 <0.01 NR

Q4 Routine 18-Oct-22 33 <0.06 <0.0010 0.15 0.001 <0.005 <0.01 NR

Q1 Routine 17-Feb-22 34 0.0019 0.0011 0.09 0.020 0.012 0.03 NR

Q2 Routine 4-May-22 37 <0.0054 <0.0010 0.07 0.006 <0.005 <0.01 PASS

Q4 Routine 18-Oct-22 29 <0.0034 <0.0010 0.07 0.004 <0.005 <0.01 NR

Q2 Routine 4-May-22 2.5 <0.031 <0.0010 0.07 0.013 0.010 0.02 PASS

Q1 Routine 17-Feb-22 3.0 <0.00061 <0.0010 <0.02 0.001 <0.005 <0.01 NR

Q2 Routine 4-May-22 3.3 <0.0026 <0.0010 0.04 0.005 <0.005 <0.01 PASS

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 #: C2U5923
Received: 2022/10/20, 09:37

CERTIFICATE OF ANALYSIS

Your P.O. #: 11082034
Your Project #: 2202861-1000
Site#: 700

Report Date: 2022/11/01
Report #: R7366953

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-OCT

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 2022/10/26 2022/10/29 CAM SOP-00301 EPA 8270 m

Alkalinity 2 N/A 2022/10/21 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 2 2022/10/22 2022/10/27 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 2 N/A 2022/10/21 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 2 N/A 2022/10/26 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 2 N/A 2022/10/31

Conductivity 2 N/A 2022/10/21 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 2 N/A 2022/10/31

Dissolved Mercury in Water by CVAA 2 2022/10/25 2022/10/25 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 2 N/A 2022/10/25 CAM SOP-00447 EPA 6020B m

Ammonia-N 2 N/A 2022/10/30 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 2 N/A 2022/10/21 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2022/10/21 2022/10/21 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 2 N/A 2022/10/27 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 2 N/A 2022/10/31 Field pH Meter

Sulphate by Automated Colourimetry 2 N/A 2022/10/24 CAM SOP-00464 EPA 375.4 m

Total Dissolved Solids 2 2022/10/24 2022/10/25 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 2 N/A 2022/10/31 Field Thermometer

Total Kjeldahl Nitrogen in Water 2 2022/10/25 2022/10/25 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 2 2022/10/25 2022/10/27 CAM SOP-00407 SM 23 4500-P I

Total Suspended Solids 2 2022/10/25 2022/10/25 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 2 N/A 2022/10/31

Un-ionized Ammonia (3) 2 2022/10/20 2022/10/31 Auto Calc. PWQO

Volatile Organic Compounds in Water 2 N/A 2022/10/23 CAM SOP-00228 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
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BUREAU VERITAS JOB #: C2U5923
Received: 2022/10/20, 09:37

CERTIFICATE OF ANALYSIS

Your P.O. #: 11082034
Your Project #: 2202861-1000
Site#: 700

Report Date: 2022/11/01
Report #: R7366953

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-OCT

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 #: C2U5923
Report Date: 2022/11/01

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JCL

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID UBI354 UBI355

Sampling Date 2022/10/18 2022/10/18

COC Number TCEC-SWCM-OCT TCEC-SWCM-OCT

UNITS SS1 SSDUP1 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L 0.017 0.016 0.0053 8294692

Field Measurements

Field Conductivity uS/cm 811 811 N/A ONSITE

Field Dissolved Oxygen mg/L 11.5 11.5 N/A ONSITE

Field Temperature Celsius 7.3 7.3 N/A ONSITE

Field Turbidity NTU 451 451 N/A ONSITE

Field Measured pH pH 8.3 8.3 ONSITE

Inorganics

Total Ammonia-N mg/L 0.47 0.44 0.15 8304620

Total BOD mg/L 5 5 2 8299692

Total Chemical Oxygen Demand (COD) mg/L 16 15 4.0 8304219

Conductivity umho/cm 700 700 1.0 8297805

Total Dissolved Solids mg/L 390 415 10 8301611

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 <0.7 0.7 8304213

pH pH 7.86 7.86 8297786

Phenols-4AAP mg/L <0.0010 <0.0010 0.0010 8310820

Total Phosphorus mg/L 0.94 0.98 0.030 8304160

Total Suspended Solids mg/L 1400 1300 50 8303537

Dissolved Sulphate (SO4) mg/L 290 290 1.0 8297732

Alkalinity (Total as CaCO3) mg/L 55 54 1.0 8297803

Dissolved Chloride (Cl-) mg/L 23 23 1.0 8297716

Nitrite (N) mg/L 0.037 0.057 0.010 8297709

Nitrate (N) mg/L 0.41 0.39 0.10 8297709

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 #: C2U5923
Report Date: 2022/11/01

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JCL

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID UBI354 UBI355

Sampling Date 2022/10/18 2022/10/18

COC Number TCEC-SWCM-OCT TCEC-SWCM-OCT

UNITS SS1 SSDUP1 RDL QC Batch

Metals

Dissolved Mercury (Hg) ug/L <0.10 <0.10 0.10 8303850

Total Arsenic (As) mg/L 0.016 0.016 0.001 8301044

Total Barium (Ba) mg/L 0.19 0.18 0.005 8301044

Total Boron (B) mg/L 0.13 0.12 0.02 8301044

Total Cadmium (Cd) mg/L 0.0003 0.0002 0.0001 8301044

Total Calcium (Ca) mg/L 270 250 0.2 8301044

Total Chromium (Cr) mg/L 0.062 0.060 0.005 8301044

Total Copper (Cu) mg/L 0.053 0.052 0.002 8301044

Total Iron (Fe) mg/L 64 62 0.1 8301044

Total Lead (Pb) mg/L 0.026 0.025 0.0005 8301044

Total Magnesium (Mg) mg/L 61 59 0.05 8301044

Total Nickel (Ni) mg/L 0.092 0.090 0.001 8301044

Total Potassium (K) mg/L 12 11 0.2 8301044

Total Sodium (Na) mg/L 15 15 0.1 8301044

Total Zinc (Zn) mg/L 0.17 0.17 0.01 8301044

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 #: C2U5923
Report Date: 2022/11/01

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JCL

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID UBI354 UBI355

Sampling Date 2022/10/18 2022/10/18

COC Number TCEC-SWCM-OCT TCEC-SWCM-OCT

UNITS SS1 RDL SSDUP1 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 0.80 <3.2 3.2 8306833

1,2-Dichlorobenzene ug/L <2.0 2.0 <8.0 8.0 8306833

1,3-Dichlorobenzene ug/L <2.0 2.0 <8.0 8.0 8306833

1,4-Dichlorobenzene ug/L <2.0 2.0 <8.0 8.0 8306833

Hexachlorobenzene ug/L <2.0 2.0 <8.0 8.0 8306833

1,2,4-Trichlorobenzene ug/L <2.0 2.0 <8.0 8.0 8306833

2,4-Dichlorophenol ug/L <1.2 1.2 <4.8 4.8 8306833

Pentachlorophenol ug/L <4.0 4.0 <16 16 8306833

Phenol ug/L <2.0 2.0 <8.0 8.0 8306833

2,4,6-Trichlorophenol ug/L <2.0 2.0 <8.0 8.0 8306833

Di-N-butyl phthalate ug/L <8.0 8.0 <32 32 8306833

Diethyl phthalate ug/L <4.0 4.0 <16 16 8306833

Dimethyl phthalate ug/L <4.0 4.0 <16 16 8306833

Surrogate Recovery (%)

2,4,6-Tribromophenol % 35 80 8306833

2-Fluorobiphenyl % 87 78 8306833

2-Fluorophenol % 20 44 8306833

D14-Terphenyl % 86 81 8306833

D5-Nitrobenzene % 113 96 8306833

D5-Phenol % 24 34 8306833

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 #: C2U5923
Report Date: 2022/11/01

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JCL

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID UBI354 UBI355

Sampling Date 2022/10/18 2022/10/18

COC Number TCEC-SWCM-OCT TCEC-SWCM-OCT

UNITS SS1 SSDUP1 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 <0.20 0.20 8297551

1,4-Dichlorobenzene ug/L <0.40 <0.40 0.40 8297551

Ethylbenzene ug/L <0.20 <0.20 0.20 8297551

Methylene Chloride(Dichloromethane) ug/L <2.0 <2.0 2.0 8297551

Toluene ug/L <0.20 <0.20 0.20 8297551

Vinyl Chloride ug/L <0.20 <0.20 0.20 8297551

p+m-Xylene ug/L <0.20 <0.20 0.20 8297551

o-Xylene ug/L <0.20 <0.20 0.20 8297551

Total Xylenes ug/L <0.20 <0.20 0.20 8297551

Surrogate Recovery (%)

4-Bromofluorobenzene % 96 96 8297551

D4-1,2-Dichloroethane % 102 102 8297551

D8-Toluene % 88 88 8297551

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 #: C2U5923
Report Date: 2022/11/01

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JCL

GENERAL COMMENTS

Sample  UBI354 [SS1]  : ABN analysis: Due to the nature of the sample matrix, sample required dilution.  Detection limits were adjusted accordingly.

Sample  UBI355 [SSDUP1]  : ABN analysis: Due to the nature of the sample matrix, a smaller than usual portion of the sample was used for extraction
and a further dilution was required.  Detection limits were adjusted accordingly.

Results relate only to the items tested.
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RWDI Inc.
Client Project #: 2202861-1000

Your P.O. #: 11082034
Sampler Initials: JCL

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C2U5923
Report Date: 2022/11/01

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

8297551 4-Bromofluorobenzene 2022/10/23 108 70 - 130 108 70 - 130 102 %

8297551 D4-1,2-Dichloroethane 2022/10/23 94 70 - 130 91 70 - 130 97 %

8297551 D8-Toluene 2022/10/23 102 70 - 130 104 70 - 130 90 %

8306833 2,4,6-Tribromophenol 2022/10/29 115 10 - 130 96 10 - 130 52 %

8306833 2-Fluorobiphenyl 2022/10/29 84 30 - 130 69 30 - 130 82 %

8306833 2-Fluorophenol 2022/10/29 63 10 - 130 53 10 - 130 32 %

8306833 D14-Terphenyl 2022/10/29 107 30 - 130 97 30 - 130 94 %

8306833 D5-Nitrobenzene 2022/10/29 116 30 - 130 110 30 - 130 114 %

8306833 D5-Phenol 2022/10/29 42 10 - 130 36 10 - 130 27 %

8297551 1,4-Dichlorobenzene 2022/10/23 113 70 - 130 113 70 - 130 <0.40 ug/L      NC (1) 30

8297551 Benzene 2022/10/23 95 70 - 130 94 70 - 130 <0.20 ug/L      NC (1) 30

8297551 Ethylbenzene 2022/10/23 91 70 - 130 93 70 - 130 <0.20 ug/L      NC (1) 30

8297551 Methylene Chloride(Dichloromethane) 2022/10/23 106 70 - 130 103 70 - 130 <2.0 ug/L      NC (1) 30

8297551 o-Xylene 2022/10/23 91 70 - 130 97 70 - 130 <0.20 ug/L      NC (1) 30

8297551 p+m-Xylene 2022/10/23 99 70 - 130 100 70 - 130 <0.20 ug/L      NC (1) 30

8297551 Toluene 2022/10/23 99 70 - 130 100 70 - 130 <0.20 ug/L      3.6 (1) 30

8297551 Total Xylenes 2022/10/23 <0.20 ug/L      NC (1) 30

8297551 Vinyl Chloride 2022/10/23 95 70 - 130 94 70 - 130 <0.20 ug/L

8297709 Nitrate (N) 2022/10/21 NC 80 - 120 96 80 - 120 <0.10 mg/L      8.8 (1) 20

8297709 Nitrite (N) 2022/10/21 105 80 - 120 110 80 - 120 <0.010 mg/L      NC (1) 20

8297716 Dissolved Chloride (Cl-) 2022/10/21 NC 80 - 120 105 80 - 120 <1.0 mg/L      1.8 (1) 20

8297732 Dissolved Sulphate (SO4) 2022/10/24 NC 75 - 125 105 80 - 120 <1.0 mg/L      0.12 (1) 20

8297786 pH 2022/10/21 102 98 - 103      0.33 (1) N/A

8297803 Alkalinity (Total as CaCO3) 2022/10/21 98 85 - 115 <1.0 mg/L      2.0 (1) 20

8297805 Conductivity 2022/10/21 100 85 - 115 <1.0
umho/c

m
     1.0 (1) 25

8299692 Total BOD 2022/10/27 <2 mg/L      NC (1) 30 91 80 - 120

8301044 Total Arsenic (As) 2022/10/25 102 80 - 120 99 80 - 120 <0.001 mg/L

8301044 Total Barium (Ba) 2022/10/25 102 80 - 120 96 80 - 120 <0.005 mg/L

8301044 Total Boron (B) 2022/10/25 NC 80 - 120 95 80 - 120 <0.02 mg/L
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RWDI Inc.
Client Project #: 2202861-1000

Your P.O. #: 11082034
Sampler Initials: JCL

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C2U5923
Report Date: 2022/11/01

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

8301044 Total Cadmium (Cd) 2022/10/25 97 80 - 120 100 80 - 120 <0.0001 mg/L

8301044 Total Calcium (Ca) 2022/10/25 NC 80 - 120 98 80 - 120 <0.2 mg/L

8301044 Total Chromium (Cr) 2022/10/25 100 80 - 120 95 80 - 120 <0.005 mg/L      2.3 (1) 20

8301044 Total Copper (Cu) 2022/10/25 103 80 - 120 97 80 - 120 <0.002 mg/L      3.3 (1) 20

8301044 Total Iron (Fe) 2022/10/25 100 80 - 120 96 80 - 120 <0.1 mg/L

8301044 Total Lead (Pb) 2022/10/25 87 80 - 120 96 80 - 120 <0.0005 mg/L

8301044 Total Magnesium (Mg) 2022/10/25 NC 80 - 120 96 80 - 120 <0.05 mg/L

8301044 Total Nickel (Ni) 2022/10/25 NC 80 - 120 95 80 - 120 <0.001 mg/L      1.7 (1) 20

8301044 Total Potassium (K) 2022/10/25 106 80 - 120 96 80 - 120 <0.2 mg/L

8301044 Total Sodium (Na) 2022/10/25 NC 80 - 120 97 80 - 120 <0.1 mg/L

8301044 Total Zinc (Zn) 2022/10/25 NC 80 - 120 102 80 - 120 <0.01 mg/L      11 (1) 20

8301611 Total Dissolved Solids 2022/10/25 <10 mg/L      1.9 (1) 25 97 90 - 110

8303537 Total Suspended Solids 2022/10/25 <10 mg/L      10 (1) 25 98 85 - 115

8303850 Dissolved Mercury (Hg) 2022/10/25 101 75 - 125 100 80 - 120 <0.10 ug/L      NC (1) 20

8304160 Total Phosphorus 2022/10/27 124 (2) 80 - 120 103 80 - 120 <0.030 mg/L      2.1 (1) 25 113 80 - 120

8304213 Total Kjeldahl Nitrogen (TKN) 2022/10/25 107 80 - 120 99 80 - 120 <0.7 mg/L      NC (1) 20 104 80 - 120

8304219 Total Chemical Oxygen Demand (COD) 2022/10/26 93 80 - 120 98 80 - 120 <4.0 mg/L      0.75 (1) 20

8304620 Total Ammonia-N 2022/10/30 105 75 - 125 104 80 - 120 <0.15 mg/L      NC (1) 20

8306833 1,2,4-Trichlorobenzene 2022/10/29 68 30 - 130 62 30 - 130 <0.50 ug/L      NC (1) 40

8306833 1,2-Dichlorobenzene 2022/10/29 67 30 - 130 62 30 - 130 <0.50 ug/L      NC (1) 40

8306833 1,3-Dichlorobenzene 2022/10/29 66 30 - 130 59 30 - 130 <0.50 ug/L      NC (1) 40

8306833 1,4-Dichlorobenzene 2022/10/29 68 30 - 130 63 30 - 130 <0.50 ug/L      NC (1) 40

8306833 2,4,6-Trichlorophenol 2022/10/29 94 10 - 130 88 10 - 130 <0.50 ug/L      NC (1) 40

8306833 2,4-Dichlorophenol 2022/10/29 106 10 - 130 100 10 - 130 <0.30 ug/L      NC (1) 40

8306833 Benzo(a)pyrene 2022/10/29 109 30 - 130 103 30 - 130 <0.20 ug/L      NC (1) 40

8306833 Diethyl phthalate 2022/10/29 110 30 - 130 109 30 - 130 <1.0 ug/L      NC (1) 40

8306833 Dimethyl phthalate 2022/10/29 101 30 - 130 98 30 - 130 <1.0 ug/L      NC (1) 40

8306833 Di-N-butyl phthalate 2022/10/29 99 30 - 130 102 30 - 130 <2.0 ug/L      NC (1) 40

8306833 Hexachlorobenzene 2022/10/29 108 30 - 130 101 30 - 130 <0.50 ug/L      NC (1) 40

8306833 Pentachlorophenol 2022/10/29 88 10 - 130 72 10 - 130 <1.0 ug/L      NC (1) 40
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RWDI Inc.
Client Project #: 2202861-1000

Your P.O. #: 11082034
Sampler Initials: JCL

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C2U5923
Report Date: 2022/11/01

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

8306833 Phenol 2022/10/29 56 10 - 130 41 10 - 130 <0.50 ug/L      NC (1) 40

8310820 Phenols-4AAP 2022/10/27 98 80 - 120 96 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.
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Bureau Veritas Job #: C2U5923
Report Date: 2022/11/01

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JCL

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 #: C312861
Received: 2023/01/14, 14:30

CERTIFICATE OF ANALYSIS

Your P.O. #: 11082034
Your Project #: 2202861-1000
Site#: 700

Report Date: 2023/01/23
Report #: R7480370

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-JAN

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 2023/01/16 2023/01/17 CAM SOP-00301 EPA 8270 m

Alkalinity 1 N/A 2023/01/16 CAM SOP-00448 SM 23 2320 B m

Biochemical Oxygen Demand (BOD) 1 2023/01/16 2023/01/21 CAM SOP-00427 SM 23 5210B m

Chloride by Automated Colourimetry 1 N/A 2023/01/17 CAM SOP-00463 SM 23 4500-Cl E m

Chemical Oxygen Demand 1 N/A 2023/01/17 CAM SOP-00416 SM 23 5220 D m

Conductance in Water - On-site 1 N/A 2023/01/18

Conductivity 1 N/A 2023/01/16 CAM SOP-00414 SM 23 2510 m

Field Measured Dissolved Oxygen in Water 1 N/A 2023/01/18

Mercury in Water by CVAA 1 2023/01/18 2023/01/19 CAM SOP-00453 EPA 7470A m

Total Metals by ICPMS 1 N/A 2023/01/19 CAM SOP-00447 EPA 6020B m

Ammonia-N 1 N/A 2023/01/18 CAM SOP-00441 USGS I-2522-90 m

Nitrate & Nitrite as Nitrogen in Water (1) 1 N/A 2023/01/16 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2023/01/14 2023/01/16 CAM SOP-00413 SM 4500H+ B m

Phenols (4AAP) 1 N/A 2023/01/17 CAM SOP-00444 OMOE E3179 m

Field Measured pH (2) 1 N/A 2023/01/18 Field pH Meter

Sulphate by Automated Colourimetry 1 N/A 2023/01/16 CAM SOP-00464 EPA 375.4 m

Total Dissolved Solids 1 2023/01/18 2023/01/19 CAM SOP-00428 SM 23 2540C m

Field Temperature (2) 1 N/A 2023/01/18 Field Thermometer

Total Kjeldahl Nitrogen in Water 1 2023/01/16 2023/01/18 CAM SOP-00938 OMOE E3516 m

Total Phosphorus (Colourimetric) 1 2023/01/16 2023/01/17 CAM SOP-00407 SM 23 4500-P I

Low Level Total Suspended Solids 1 2023/01/18 2023/01/19 CAM SOP-00428 SM 23 2540D m

Turbidity - On-site 1 N/A 2023/01/18

Un-ionized Ammonia (3) 1 2023/01/14 2023/01/18 Auto Calc. PWQO

Volatile Organic Compounds in Water 1 N/A 2023/01/16 CAM SOP-00228 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
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BUREAU VERITAS JOB #: C312861
Received: 2023/01/14, 14:30

CERTIFICATE OF ANALYSIS

Your P.O. #: 11082034
Your Project #: 2202861-1000
Site#: 700

Report Date: 2023/01/23
Report #: R7480370

Version: 1 - Final

Attention: Khalid Hussein

RWDI Inc.
600 Southgate Drive
Guelph, ON
Canada          N1G 4P6

Your C.O.C. #: TCEC-SWCM-JAN

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 #: C312861
Report Date: 2023/01/23

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JRA

RESULTS OF ANALYSES OF  WATER

Bureau Veritas ID UUQ243

Sampling Date 2023/01/13

COC Number TCEC-SWCM-JAN

UNITS SP2 RDL QC Batch

Calculated Parameters

Total Un-ionized Ammonia mg/L <0.0057 0.0057 8450304

Field Measurements

Field Conductivity uS/cm 1140 N/A ONSITE

Field Dissolved Oxygen mg/L 11.9 N/A ONSITE

Field Temperature Celsius 2.5 N/A ONSITE

Field Turbidity NTU 188 N/A ONSITE

Field Measured pH pH 8.5 ONSITE

Inorganics

Total Ammonia-N mg/L <0.15 0.15 8453417

Total BOD mg/L <2 2 8452141

Total Chemical Oxygen Demand (COD) mg/L 20 4.0 8451723

Conductivity umho/cm 980 1.0 8450312

Total Dissolved Solids mg/L 620 10 8455850

Total Kjeldahl Nitrogen (TKN) mg/L <0.7 0.7 8451081

pH pH 8.04 8450311

Phenols-4AAP mg/L <0.0010 0.0010 8453668

Total Phosphorus mg/L 0.081 0.030 8451061

Total Suspended Solids mg/L 160 3 8455342

Dissolved Sulphate (SO4) mg/L 320 1.0 8450319

Alkalinity (Total as CaCO3) mg/L 120 1.0 8450310

Dissolved Chloride (Cl-) mg/L 56 1.0 8450316

Nitrite (N) mg/L 0.052 0.010 8449976

Nitrate (N) mg/L 3.65 0.10 8449976

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 #: C312861
Report Date: 2023/01/23

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JRA

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Bureau Veritas ID UUQ243

Sampling Date 2023/01/13

COC Number TCEC-SWCM-JAN

UNITS SP2 RDL QC Batch

Metals

Mercury (Hg) mg/L <0.00010 0.00010 8455830

Total Arsenic (As) mg/L 0.002 0.001 8457569

Total Barium (Ba) mg/L 0.049 0.005 8457569

Total Boron (B) mg/L 0.28 0.02 8457569

Total Cadmium (Cd) mg/L <0.0001 0.0001 8457569

Total Calcium (Ca) mg/L 120 0.2 8457569

Total Chromium (Cr) mg/L <0.005 0.005 8457569

Total Copper (Cu) mg/L 0.008 0.002 8457569

Total Iron (Fe) mg/L 3.3 0.1 8457569

Total Lead (Pb) mg/L 0.0018 0.0005 8457569

Total Magnesium (Mg) mg/L 38 0.05 8457569

Total Nickel (Ni) mg/L 0.008 0.001 8457569

Total Potassium (K) mg/L 6.6 0.2 8457569

Total Sodium (Na) mg/L 44 0.1 8457569

Total Zinc (Zn) mg/L 0.01 0.01 8457569

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 #: C312861
Report Date: 2023/01/23

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JRA

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Bureau Veritas ID UUQ243

Sampling Date 2023/01/13

COC Number TCEC-SWCM-JAN

UNITS SP2 RDL QC Batch

Semivolatile Organics

Benzo(a)pyrene ug/L <0.80 0.80 8450789

1,2-Dichlorobenzene ug/L <2.0 2.0 8450789

1,3-Dichlorobenzene ug/L <2.0 2.0 8450789

1,4-Dichlorobenzene ug/L <2.0 2.0 8450789

Hexachlorobenzene ug/L <2.0 2.0 8450789

1,2,4-Trichlorobenzene ug/L <2.0 2.0 8450789

2,4-Dichlorophenol ug/L <1.2 1.2 8450789

Pentachlorophenol ug/L <4.0 4.0 8450789

Phenol ug/L <2.0 2.0 8450789

2,4,6-Trichlorophenol ug/L <2.0 2.0 8450789

Di-N-butyl phthalate ug/L <8.0 8.0 8450789

Diethyl phthalate ug/L <4.0 4.0 8450789

Dimethyl phthalate ug/L <4.0 4.0 8450789

Surrogate Recovery (%)

2,4,6-Tribromophenol % 15 8450789

2-Fluorobiphenyl % 85 8450789

2-Fluorophenol %  7.2 (1) 8450789

D14-Terphenyl % 100 8450789

D5-Nitrobenzene % 86 8450789

D5-Phenol % 13 8450789

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

(1) Surrogate recovery was below the lower control limit.  This may
represent a low 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 #: C312861
Report Date: 2023/01/23

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JRA

VOLATILE ORGANICS BY GC/MS (WATER)

Bureau Veritas ID UUQ243

Sampling Date 2023/01/13

COC Number TCEC-SWCM-JAN

UNITS SP2 RDL QC Batch

Volatile Organics

Benzene ug/L <0.20 0.20 8450631

1,4-Dichlorobenzene ug/L <0.40 0.40 8450631

Ethylbenzene ug/L <0.20 0.20 8450631

Methylene Chloride(Dichloromethane) ug/L <2.0 2.0 8450631

Toluene ug/L <0.20 0.20 8450631

Vinyl Chloride ug/L <0.20 0.20 8450631

p+m-Xylene ug/L <0.20 0.20 8450631

o-Xylene ug/L <0.20 0.20 8450631

Total Xylenes ug/L <0.20 0.20 8450631

Surrogate Recovery (%)

4-Bromofluorobenzene % 95 8450631

D4-1,2-Dichloroethane % 105 8450631

D8-Toluene % 96 8450631

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 #: C312861
Report Date: 2023/01/23

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
Sampler Initials: JRA

GENERAL COMMENTS

Sample  UUQ243 [SP2]  : ABN analysis: Due to the nature of 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 #: 2202861-1000

Your P.O. #: 11082034
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORTBureau Veritas Job #: C312861
Report Date: 2023/01/23

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

8450631 4-Bromofluorobenzene 2023/01/16 95 70 - 130 122 70 - 130 94 %

8450631 D4-1,2-Dichloroethane 2023/01/16 100 70 - 130 100 70 - 130 101 %

8450631 D8-Toluene 2023/01/16 98 70 - 130 100 70 - 130 99 %

8450789 2,4,6-Tribromophenol 2023/01/17 71 10 - 130 91 10 - 130 41 %

8450789 2-Fluorobiphenyl 2023/01/17 87 30 - 130 76 30 - 130 84 %

8450789 2-Fluorophenol 2023/01/17 41 10 - 130 47 10 - 130 22 %

8450789 D14-Terphenyl 2023/01/17 103 30 - 130 111 30 - 130 105 %

8450789 D5-Nitrobenzene 2023/01/17 90 30 - 130 94 30 - 130 93 %

8450789 D5-Phenol 2023/01/17 29 10 - 130 30 10 - 130 23 %

8449976 Nitrate (N) 2023/01/16 104 80 - 120 105 80 - 120 <0.10 mg/L      NC (1) 20

8449976 Nitrite (N) 2023/01/16 105 80 - 120 106 80 - 120 <0.010 mg/L

8450310 Alkalinity (Total as CaCO3) 2023/01/16 97 85 - 115 <1.0 mg/L      1.0 (1) 20

8450311 pH 2023/01/16 101 98 - 103      0.49 (1) N/A

8450312 Conductivity 2023/01/16 100 85 - 115 <1.0
umho/c

m
     0.23 (1) 25

8450316 Dissolved Chloride (Cl-) 2023/01/17 NC (2) 80 - 120 104 80 - 120 <1.0 mg/L      1.9 (3) 20

8450319 Dissolved Sulphate (SO4) 2023/01/16 NC (2) 75 - 125 100 80 - 120 <1.0 mg/L      1.5 (3) 20

8450631 1,4-Dichlorobenzene 2023/01/16 108 70 - 130 114 70 - 130 <0.40 ug/L      NC (1) 30

8450631 Benzene 2023/01/16 89 70 - 130 92 70 - 130 <0.20 ug/L      NC (1) 30

8450631 Ethylbenzene 2023/01/16 88 70 - 130 93 70 - 130 <0.20 ug/L      NC (1) 30

8450631 Methylene Chloride(Dichloromethane) 2023/01/16 99 70 - 130 102 70 - 130 <2.0 ug/L      NC (1) 30

8450631 o-Xylene 2023/01/16 86 70 - 130 91 70 - 130 <0.20 ug/L      NC (1) 30

8450631 p+m-Xylene 2023/01/16 91 70 - 130 95 70 - 130 <0.20 ug/L      NC (1) 30

8450631 Toluene 2023/01/16 89 70 - 130 95 70 - 130 <0.20 ug/L      NC (1) 30

8450631 Total Xylenes 2023/01/16 <0.20 ug/L      NC (1) 30

8450631 Vinyl Chloride 2023/01/16 87 70 - 130 90 70 - 130 <0.20 ug/L

8450789 1,2,4-Trichlorobenzene 2023/01/17 77 30 - 130 71 30 - 130 <0.50 ug/L

8450789 1,2-Dichlorobenzene 2023/01/17 69 30 - 130 60 30 - 130 <0.50 ug/L

8450789 1,3-Dichlorobenzene 2023/01/17 64 30 - 130 54 30 - 130 <0.50 ug/L

8450789 1,4-Dichlorobenzene 2023/01/17 65 30 - 130 60 30 - 130 <0.50 ug/L
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RWDI Inc.
Client Project #: 2202861-1000

Your P.O. #: 11082034
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C312861
Report Date: 2023/01/23

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

8450789 2,4,6-Trichlorophenol 2023/01/17 94 10 - 130 84 10 - 130 <0.50 ug/L

8450789 2,4-Dichlorophenol 2023/01/17 89 10 - 130 94 10 - 130 <0.30 ug/L

8450789 Benzo(a)pyrene 2023/01/17 103 30 - 130 99 30 - 130 <0.20 ug/L

8450789 Diethyl phthalate 2023/01/17 109 30 - 130 107 30 - 130 <1.0 ug/L

8450789 Dimethyl phthalate 2023/01/17 95 30 - 130 96 30 - 130 <1.0 ug/L

8450789 Di-N-butyl phthalate 2023/01/17 91 30 - 130 91 30 - 130 <2.0 ug/L      5.6 (1) 40

8450789 Hexachlorobenzene 2023/01/17 89 30 - 130 90 30 - 130 <0.50 ug/L

8450789 Pentachlorophenol 2023/01/17 78 10 - 130 77 10 - 130 <1.0 ug/L

8450789 Phenol 2023/01/17 31 10 - 130 37 10 - 130 <0.50 ug/L

8451061 Total Phosphorus 2023/01/17 101 (4) 80 - 120 103 80 - 120 <0.030 mg/L      15 (5) 25 100 80 - 120

8451081 Total Kjeldahl Nitrogen (TKN) 2023/01/18 99 (4) 80 - 120 103 80 - 120 <0.7 mg/L      NC (5) 20 96 80 - 120

8451723 Total Chemical Oxygen Demand (COD) 2023/01/17 NC 80 - 120 97 80 - 120 <4.0 mg/L      0.40 (1) 20

8452141 Total BOD 2023/01/21 <2 mg/L      NC (1) 30 97 80 - 120

8453417 Total Ammonia-N 2023/01/18 98 (6) 75 - 125 98 80 - 120 <0.15 mg/L      NC (7) 20

8453668 Phenols-4AAP 2023/01/17 106 80 - 120 105 80 - 120 <0.0010 mg/L      NC (1) 20

8455342 Total Suspended Solids 2023/01/19 <1 mg/L      0 (1) 20 95 85 - 115

8455830 Mercury (Hg) 2023/01/19 103 75 - 125 104 80 - 120 <0.00010 mg/L      NC (1) 20

8455850 Total Dissolved Solids 2023/01/19 <10 mg/L      2.7 (1) 20 100 90 - 110

8457569 Total Arsenic (As) 2023/01/19 105 80 - 120 100 80 - 120 <0.001 mg/L

8457569 Total Barium (Ba) 2023/01/19 100 80 - 120 97 80 - 120 <0.005 mg/L

8457569 Total Boron (B) 2023/01/19 103 80 - 120 100 80 - 120 <0.02 mg/L

8457569 Total Cadmium (Cd) 2023/01/19 101 80 - 120 100 80 - 120 <0.0001 mg/L

8457569 Total Calcium (Ca) 2023/01/19 NC 80 - 120 99 80 - 120 <0.2 mg/L

8457569 Total Chromium (Cr) 2023/01/19 100 80 - 120 95 80 - 120 <0.005 mg/L      2.1 (1) 20

8457569 Total Copper (Cu) 2023/01/19 100 80 - 120 96 80 - 120 <0.002 mg/L      0.41 (1) 20

8457569 Total Iron (Fe) 2023/01/19 101 80 - 120 98 80 - 120 <0.1 mg/L

8457569 Total Lead (Pb) 2023/01/19 95 80 - 120 94 80 - 120 <0.0005 mg/L

8457569 Total Magnesium (Mg) 2023/01/19 NC 80 - 120 95 80 - 120 <0.05 mg/L

8457569 Total Nickel (Ni) 2023/01/19 NC 80 - 120 96 80 - 120 <0.001 mg/L      0.99 (1) 20

8457569 Total Potassium (K) 2023/01/19 101 80 - 120 97 80 - 120 <0.2 mg/L
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RWDI Inc.
Client Project #: 2202861-1000

Your P.O. #: 11082034
Sampler Initials: JRA

Site Location: ON07

QUALITY ASSURANCE REPORT(CONT'D)Bureau Veritas Job #: C312861
Report Date: 2023/01/23

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

8457569 Total Sodium (Na) 2023/01/19 NC 80 - 120 97 80 - 120 <0.1 mg/L

8457569 Total Zinc (Zn) 2023/01/19 99 80 - 120 101 80 - 120 <0.01 mg/L      0.26 (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 [UUQ243-04]

(3) Duplicate Parent ID [UUQ243-04]

(4) Matrix Spike Parent ID [UUQ243-09]

(5) Duplicate Parent ID [UUQ243-09]

(6) Matrix Spike Parent ID [UUQ243-10]

(7) Duplicate Parent ID [UUQ243-10]
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Bureau Veritas Job #: C312861
Report Date: 2023/01/23

RWDI Inc.
Client Project #: 2202861-1000

Site Location: ON07

Your P.O. #: 11082034
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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704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
Brent Langille, 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 9830-0012201 04-May-22 05-May-22 06-May-22  
05-May-22 

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:         31-Mar-22 Reference Chemical: Phenol Fish Lot #:          LF040322 
96-Hour LC50: 9.33 mg/L 95% Confidence Limits: 7.53 mg/L; 11.57 mg/L 
Historic Geometric Mean LC50:      8.93 mg/L Historic Warning Limits (± 2 SD): 6.39 mg/L; 12.48 mg/L 

Daphnia magna 
Date Reference Test Initiated: 02-May-22 Reference Chemical:              Phenol 
48-Hour LC50: 6.25 mg/L     95% Confidence Limits:         N/A mg/L;   N/A mg/L     
Historic Geometric Mean LC50:      14.84 mg/L     Historic Warning Limits (± 2 SD):   6.72 mg/L; 32.77 mg/L 
Historic 99% Warning Limits: 
*Outside Historic 95% Warning Limits, inside 99% Warning Limits 

4.52 mg/L; 48.7 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 17, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012201 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENTAL RAIN BOW TROUT TOKIC

lnitial Sample Measurements Before Aeration - Cond 911 pmnOS o.o: {,1 mEt n1 %Temp: lt-l "c pH
.1. *l

H SHEET

LCsO TIE Screen

Sample lnformation San Method: Com rab er

Sample Number 7s7d, csc t 71<)

Test lnformation T{ fype: le

Date/Time Started CtG'r-ri.ZL t 1.So
Date/Time Ended (b/ b)-/Lz I 3f
Test Volume 70 L PerVessel Number of Fish perVessel t o
Pre-Aeration No Pre-Aeration Duration o mtn

Account q U 30. cro i

lyst Starting Test ) vnClient wi) i SampleName SS i
Person Collecting Sample Je Temperature Upon Receipt r "C
Date/Time Collected '('of .27-

Fish Lot # \otzL
Number of Vessels per Conc. 2
Pre-Aeration Rate GT +0.26 ml/min.L-1Date/Time Received in Lab S.<.t -LT I lfct3 Rate of Aeration During Test G"9*!0.26 mt/min.L-1 Dilution Water D"-Lh"-Sample Description C o Sample Type Description .-4.',1 Sanrple Point Description: MISA

Sample pH Adjustment o Yes
Storage Temperature /l^Jl oc

lnstrument ldentification- Mtp #. M1P #: M/P #: ra/zot
Meter Reading r27 f LiminAir Flow

Meter #.
rOTAL NUMBER DEAD

# OF HOURS FROM START OF
TEST

lnitial Measurements

After Pre-Aeration
Meter/Probe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Time
Cond

hos
D.o. (mglL)/% "c pH

(units) Cond D.O/
Tennp

pH

o
(t

Date Time oc D.o. (ms/L)/% pH

(units)
D.O./
Temp pH

o
rs€

Control c O CI I 0q.-(t \18 \i.i,o q1 I t-..-l
tCl z\0iu 1 J tt^ iul r;r ln 01r{ irt 1"t se1 tzZS 5 JO

o rccrr- b t) o U v S 1r, 1,,G 9t" tt.6 l,J v t V v io/ cy ltz 7( tf-( Q.1 1t 8"r 9c:

Time
lnitials ,o

0q

9w

o4. z o4.10

L7 t'c
c\'\

72h:24h: O 48h: c) 96h: c)
Number of Control Fish Showi ng Atypical Behaviour: <24h:

Percent Mortality of

olo LENGTH (mm) WEIGHT (s) lnitials: SO Holdin g Mortalities 7-days preceding Test Number of Fish in Batch at Day (_)7 171LC50 (Lower; Upper Limit) Mean (SD) Ltq."? ( \,q ) Mean (SD) D..it ( O.zb )

Method e Min/Max t-to r sz Min/Max O.tql i"t(

Nunrber Dead (recorded

C*O* o*0* l.o* (J

daily for 7 days) I Number Dead for 7 days preceding TestTota

Verified By (initials) G-o Sample Size I Loading Density 0. j O g/L 7-Day Holding Mortatity ([totat number deadi number of fish in batchl x 100) o,tt%Observations and notes:

Y:\Masters\MASTERS BTNDER\16. Rainbow Trout\Rainbow Trout rox Test Bench Sheet R1 0 sufu2oz,ao"



Sample lnformation

lnitial Sample Measurements
I nstrument ldentifi cation:

Nautilus hnia ma \xlc
Test lnformation

DissolvedOz Q"q

Test Bench Sheet

loz % Conducti vity

LC50 TIE Screen

6<Z OS Tempe rature ?-P't> "C
pH 7"1 mg/L

Sample Method: Composite OtherG Test e Concen

Account Number ? 83O- co { Sample # lbZogolLZi) Date Started/Time t)5p;"o 9'o ),u , Analyst Starting Test S O
CIient Kwc[ Sample Name Sg t Date Endedffime /iLfoo Zz #Neonates/Vessel I b
Person Collecting Sample JC- Temperature Upon Receipt iL.{ "C Test Volume ?sc> mlA,/essel mLSolution/Daphnid Lf mL
Date/Time Sampled ct /x-lz z I .:- fnm\ Pre-aeration no @, Pre-aeration Duration 2 ct min
Dateffime Received ZL / iso(>t5 o Pre-aeration Rate "33 t2 ml/min L' yesSam ple Hard ness Adjustment(@

Dilution HzO # DU ZZ j D Sample pH Adjustment yes0

Sample Type Description \,4,4 Sample Point Description. MISA diEb Storage Temperature oc

LC50 Randomization Template: Test Row(s). 'Lb

Meter/Probe # Meter/Probe # slf Meter/Probe # Meter/Probe #

NEONATE SOURCE AND OBSERVATIO NS OF NUMBER IMMOBILE AND D
BROOD CULTURE HEALTH INFORMATION

Brood Culture # 1&
Culture age (days) "th

Days to 1st Brood (<12) a

Average # of
Neonates/Brood (>15)

t1E

Previous 7 Days Mortality
in Culture (<25o/o)

C

Percent Mortality-9-% Standard Deviation of Control Survival d Standard Deviation of Test Survival O Verined By (lnitials) Notes

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final Final M/P

lnitial
(mq/L) (%\

Final
(mq/L) (%\ Final M/P lnitial lnitial lnitial Final FinalM/P

Control g.c fi.e ,Ie(g( 2.1 {o 8.L qL
?rq l_E-v tr

Ktq (82 Ll,4 zt.Y +3
Io0 8.o oo.i o 8"ts It I1 Br. L Lur 3tr ZD.C Lt.vl 0

lnitials 9a 9o So So $r> So So .Is

Control lczo
A B C D B C D B c h A B C /o

lnit

Brood culture # ?ft -->) I 1,t I ts
24-Hr. # lmmobile O D \J I 0 O O l )\
48-Hr. # lmmobile o c o l O (> O I

48-Hr. # Dead o o o O o o
Total# lmmobile O

Total# Dead C> ()

5o
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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: 
Brent Langille, 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 9830-0012202 04-May-22 05-May-22 06-May-22  
05-May-22 

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:         31-Mar-22 Reference Chemical: Phenol Fish Lot #:          LF040322 
96-Hour LC50: 9.33 mg/L 95% Confidence Limits: 7.53 mg/L; 11.57 mg/L 
Historic Geometric Mean LC50:      8.93 mg/L Historic Warning Limits (± 2 SD): 6.39 mg/L; 12.48 mg/L 

Daphnia magna 
Date Reference Test Initiated: 02-May-22 Reference Chemical:              Phenol 
48-Hour LC50: 6.25 mg/L     95% Confidence Limits:         N/A mg/L;   N/A mg/L     
Historic Geometric Mean LC50:      14.84 mg/L     Historic Warning Limits (± 2 SD):   6.72 mg/L; 32.77 mg/L 
Historic 99% Warning Limits: 
*Outside Historic 95% Warning Limits, inside 99% Warning Limits 

4.52 mg/L; 48.7 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 17, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012202 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONM ENT
Sample lnformation Test Information

JO-oo iAccount

Method: Compos

Sam mberNu C)ple (l I\ oIq 3o, zL z
San Other

Date/Time Started G'ot.Lz_ troI
I

T, l-ype:

Client Analyst Starting Test 4Sample Name t Date/Time Ended
'J\ t o13rb L?-

Person Collecting Sample Jt*_
Fish Lot # (_ (- a '< o3'LL"cTemperature Upon Receipt 13. Test Volume 3O t- perVesset Number of Fish per Vessel 1s 1 2
Number of Vessels per Conc.Dateffime Collected O ?? I Pre-Aeration No Pre-Aeration Duration 3 d min Pre-Aeration Rate +0.26 ml/min.L-1G-rDateffime Received in Lab O t ,ZL t t'?.J<) L-1

ofRate Aeration Durin Testg .10r0. ml/ma inr Diiution Water I e-k(c. Sample pH Adjustment YesC\c^ o\ ar.*^ F
Sample Description Sample Type Descriptiontr,* Sarn ple Point Description: MISA

"cTStorage emperature I

AL RAINBOW TROUT TOXICITYTEST BENCH SHEET

LCsO TIE Screen

lnitial Sample Measurements Before Aeration - Cond.: t U 3
lnstrument ldentification- M/p #. 1

D.Ohos
M/P

7'2 nyt 1.( "2" Temp: l).1 .c
#: 5t+ pH

'-l.1
Air Flow Meter Reading: ,725- L/minM/P #- 7 Meter #:TOTAL NUMBER DEAD

# OF HOURS FROM START OF
TEST

lnitial Measurements

After Pre-Aeration Meter/Probe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Time
Cond

um
D.o. (mg/L)/% "c pH

(units) Cond D.O/
Temp

pH

at
(s

Date Time "c D.o. (mg/L)/% pH
(units)

D.O./
Temp pH

o
rg

Control c D o o Urt'tu \-11 1.-\ qt
15. L 1.1

t'-?_ jr^" l'il ar/ >ii ( lt1 l.o 9r s1"1
C^)\)

LodTo o c c e ; \tj 1,.-t Q.\ \t,1 1,1 v I v ,qlaf1q o?!r it1 Vqt
,a

9'z 7.q -Sc

Time
lnitials +o

Lip €t+o
t2 L

O\70 0t
\) 96h

24h: c) 48h: o 72h: r)
Number of Control Fish Showing Atypical Behavio ur: <24h:_

Percent Mortality otloc LENGTH (mm) WElcHr (s) lnitials: 
S O Holdin g Mortalities 7-days preceding Test FishumberN of n Batch at 7Day 711LC50 (Lower, Upper Limit) Mean (sD) .{.{.b ( .g I ) Mean (SD) t.oo ( o.L3 )

Method
'iqMin/Max 

1.1 Min/Max o.bt r i.3.t

recorded daily for 7 days)

O-c * o*o. t . o * c)

Nurnber Dead (
Number Dead for 7 days preceding TestTotal

Verified By (initials)
GO Sampte Size tO Loading Density g/Lo.3 3

0, rl%
-Da7 H tdo rtaMov ng Unlity berm d([total ead/ un mbe of fish n X 00batchl

Observations and notes
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Nautilus hnia a \xtct
Sample lnformation

Initial Sample Measurements: pH E-= Dissolved Oz q milt 18 %Conductivity 11 I umhos Temperature

Test Bench Sheet
Test lnformation LC50 TIE Screen

t?,1 0c

OtherSample Method: Composite Gra Test

Account Number TBlo *tcc>\ Sample # l Blo^wlZL>Z Date Started/Time O 9 "og - LZ_ . Analyst Starting Test -tO
Client R[r?f Sample Name 55t o p{)Date Ended/Time OJ of/8"72 / nrr #NeonatesiVessel /toi,
Person Collecting Sample JC_ Temperature Upon Receipt i!-q "C Test Volume 2-f o mllVessel rnL Solution/Daphnid Zs mL
Date/Time Sampled oY /o y/zz t - (Pu> Pre-aeration no yes Pre-aeration Duration min
Date/Time Received og /at / Lz l tgr>a t2 mUmin L'Pre-aeration Rate Sample Hardness Adjustment@ yes
Sample Description d L".rt- Dilution HzO# Dq-rUZlo yesSample pH Adjustment @

Sample Point Description: MISA
_-----\-

6fther) ocStorage Temperature
LC50 Randomization Template Test Row(s): Z g

I nstrument ldentifi cation Meter/Probe #

BROOD CULTURE HEALTH INFORMATION

eter/Probe # Meter/Probe # a/z Meter/Probe # s/r

NEONATE SOURCE AND OBSERVATI ONS OF NUMBER IMMOBILE AND DEAD

Standard Deviation of Test Survival 9_ Verified By (lnitials) Notes

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final Final M/P

lnitial
(mq/L) e/"\

Final
(mo/L) (%\ FinalM/P lnitial lnitial lnitial Final Final M/P

Control 8.o 8.c '3(g'/ 7.-7 7o Ort).> qL a(q 57.{ 18i. 'Ll.\ zL b ,(,
(CIo B"l I.r t 1..1 qb %E:, q6 .! t78 lo1 rq- ? zl. Y

\,

lnitials sc 9o 5:o So Jo So So So

Brood Culture # 42\ 4t\
Culture age (days) 't) .LT

Days to lstBrood (<12) o I
Average # of

Neonates/Brood (>15)
.{3 'L3

Previous 7 Days Mortality
in Culture (=25%)

c c

Control [c2C>
ln it

A B C D A B c D A B C /o B c/ D

Brood culture # ?zl -) 1fr l 1AL -7 7t6,1
Cr''

24-Hr. # lmmobile o a-\ c1 C> o o I tb
48-Hr. # lmmobile O C) () o o o I

Se48-Hr. # Dead () o O C) c
Total# lmmobile c O

Total# Dead C) o
Percent Mortality--5J% Standard Deviation of Control Survival

Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet Ri .0 Jang@Z.doc



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
Brent Langille, 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 9830-0012203 04-May-22 05-May-22 06-May-22  
05-May-22 

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:         31-Mar-22 Reference Chemical: Phenol Fish Lot #:          LF040322 
96-Hour LC50: 9.33 mg/L 95% Confidence Limits: 7.53 mg/L; 11.57 mg/L 
Historic Geometric Mean LC50:      8.93 mg/L Historic Warning Limits (± 2 SD): 6.39 mg/L; 12.48 mg/L 

Daphnia magna 
Date Reference Test Initiated: 02-May-22 Reference Chemical:              Phenol 
48-Hour LC50: 6.25 mg/L     95% Confidence Limits:         N/A mg/L;   N/A mg/L     
Historic Geometric Mean LC50:      14.84 mg/L     Historic Warning Limits (± 2 SD):   6.72 mg/L; 32.77 mg/L 
Historic 99% Warning Limits: 
*Outside Historic 95% Warning Limits, inside 99% Warning Limits 

4.52 mg/L; 48.7 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 17, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012203 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENTAL
Sample lnformation Test lnformation

O. oo\unt

Sar Method: Com

Sample Number uol-LLo3d
L,/

Client Analyst Starting Tests\ Sample Name lcl6t/L1 t oq7 (Date/Time Ended
Person Collecting Sample Fish Lot # Li:o--(03?"LTemperature Upon Receipt iZ I oc Test Volume f d L PerVesset Number of Fish per Vessel lo

1
Number of Vessels per Conc_ 2Date/Time Collected 0 ? Pre-Aeration No Pre-AerationDuration 3O min Pre-Aeration Rate G . F= +0.26 ml/min.L-1Date/Time Received in Lab U Z?. Io Rate of Aeration During Test t0.26 ml/min.L-15 Dilution Water (v- Sample pH Adjustment @ yesSample Description ,^j Sample Type Descriptiont.(. ,-rg.^-F Sarnple Point Description: MISA Storage Temperature "C

R,AINBOW TROUT TOKICITY TEST BENCH SHEET
T, Type: Single Concentration LCsO TIE

Date/Time Started CC'o -za_
Screen

9. so

lnitial Sample Measurements Before Aeration - Cond.: 3 i (
lnstrument ldentification- Mlp #: btz

mglt c?G 
%Temp: \t.'\ "c t,;hos D.O:

M/P
1.r
#. 5t

pH
MIP #. i1/e

Air Flow
Meter #:

Meter Reading: r Zzt yr'n
_?

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

After Pre-Aeration Meter/Probe Final Measurements Meterl

Probe
TOXICANT CONC %

24 48 72 96 Time
Cond

umh
D.o. (mg/L)/% "c pH

(units) Cond D.O./
Temp

pH

tt,
(u

Date Time oc D.o. (mg/L)/% pH

(units)
D.O./
Temp pH

@
(5

Control c o o c uct'tu \-t8 {..G qb [t.t s1.1 '1
J 'l ),n Dlbf / LL o{r r It. l €": a)

o
s7.r So

rQct, D D 0 O v 3rl 'r, T 1c" tt,3
'1, 

b v t ,,
v lt)/ 01)t l6.u 1. 1 4l o*o.a o

Time
lnitials 1o

7o

$o
o11',,
fi to

019 24h 72h48h 96h: O
Number of Control Fish Showing Atypical Beh aviour: <24h:_

Percent Mortality % LENGTH (mm) WEIGHT (s) lnitials: gO Hold ing Mortalities 7-days preceding Test
717

N umber of Fish in Batch at Day (_)7
LC50 (Lower; Upper Limit) Mean (SD) Lt q.q ( : t, ) Mean (SD) l.cl ( O.,lo )

Method Min/Max
'tD t" I sL i"uzMin/Max 0.f f b-c*o*o*t + + ac

Nunber Dead (recorded daily for 7 days) Total Number Dead for 7 days preceding Test

=r
Verified By (initials) q Sample Size I C Loading Densig 

O.3 f g/L 7-Day Holding Mortatity ([totat number deadinumber of fish in batchl x 100) 0. r S7oObservations and notes:
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Sample lnformation

lnitial Sample Measurements
I nstrument ldentificatio n:

Nautilus hnia

Dissolved oz 1'3 mg/L

\xlcl Test Bench Sheet
Test lnformation Test Type LC50 TIE Screen

Temperatur" 
'17-7 

"c
Meter/Probe + s/f

"7.1
Lo?- % Conductiv ity jtt pmhospH

Sample Method: Composite

Account Numbeff $! A- ool Sample # 163o-ob(zzo3 Date Started/Time o{/o4 z-z t n,l{ Analyst Starting Test So
Client fro RwW Sample Name 55t t Date Ended/Time o7/of/a tt1 r{ #Neonates/Vessel lo Zt'
Person Collecting Sample 7L Temperature Upon Receipt tz.1 oC Test Volume 7So mlA/essel mL Solution/Daphnid Lg mL

Dateffime Sampled W/or/uz_ r -(em) Pre-aeration no 6sr) mrnPre-aeration Duration 3D
Date/Time Received 6y/of/Lz I iroo Pre-aeration Rate 31 xz mL/min L' Sample Hardness Adjustment @ y"t
Sample Description C I e.:dq c{(-q Dilution HzO # DLJ"?-Zi O Sample pH Adjustment @ yes

Sample Type Description
v -n J

S'-tr{ot" w o*<r Sample Point Description: MISA (fihD Storage Temperature OC

LC50 Randomization Template: Test Row(s). Z I
Meter/Probe # t Meter/Probe # Meter/Probe # 6/

NEONATE SOURCE AND OBSERVATIONS OF NUMBER IMMOBILE AND DEAD

Survival e StandardDeviationofTestSurvival-O Verified By (lnitials)

BROOD CULTURE HEALTH INFORMATION

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final Final M/P

lnitial
(mqll) (%\

Final
(mq/L) ("/"\ Final M/P lnitial lnitial lnitial Final Final M/P

Control B.o 8.o ''!or 77?E}{u 7D*G; Bq 1L tt^ 511 t82 'z1..4 4...-l '/y
r t,0 7"9 8.: {, t.G q1 83 t1 {, '1L'z NL Lt.3 Lo"7 v

lnitials 9o So Sc> -fo St> Sc> 5r> So

Brood Culture # /LL
Culture age (days) '}o

Days to lstBrood (<12) g

Average # of
Neonates/Brood (>15)

r{t

Previous 7 Days Mortality
in Culture (<25%) o

Control roo
lnit

A B C D A B c D A B c h A B c/ /o
Brood culture # ZE -7LL rrI I

I fo
24-Hr. # lmmobile o o I D o I JD

48-Hr. # lmmobile c O o I b c> o l
Jo48-Hr. # Dead C) o ) O O o

Total# lmmobile () o
Total# Dead o (?

Percent Mortal % Standard Deviation of Control
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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: 
Brent Langille, 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 9830-0012204 04-May-22 05-May-22 06-May-22  
05-May-22 

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:         31-Mar-22 Reference Chemical: Phenol Fish Lot #:          LF040322 
96-Hour LC50: 9.33 mg/L 95% Confidence Limits: 7.53 mg/L; 11.57 mg/L 
Historic Geometric Mean LC50:      8.93 mg/L Historic Warning Limits (± 2 SD): 6.39 mg/L; 12.48 mg/L 

Daphnia magna 
Date Reference Test Initiated: 02-May-22 Reference Chemical:              Phenol 
48-Hour LC50: 6.25 mg/L     95% Confidence Limits:         N/A mg/L;   N/A mg/L     
Historic Geometric Mean LC50:      14.84 mg/L     Historic Warning Limits (± 2 SD):   6.72 mg/L; 32.77 mg/L 
Historic 99% Warning Limits: 
*Outside Historic 95% Warning Limits, inside 99% Warning Limits 

4.52 mg/L; 48.7 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 17, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012204 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENTAL RAINBOW TROUT TOXICITY TEST BENCH SHEET
Sample lnformation Sar,r Method: Compos

Sample Number CtS7A,ac, ( ZZd -(
T' fype:

Date/Time Started Ot, cr: -zL / fle" sOAccount 4tto.c;>\ Analyst Starting Test ) w\
Client prr.r Dr Sample Name SQ i Date/Time Ended I6[cf / Lt I cl ]f FishLot# LFO-(c7ZL
Person Collecting Sample .)t_ Temperature Upon Receipt / 7 <S oC Test Volume )c L PerVessel Number of Fish Per Vessel t c Number of Vessels Per Conc. 1 2
DateiTime Collected cl1'<.r i z 2 I Pre-Aeration uo (@ Pre-AerationDuration fS min Pre-Aeration Rate +0.26 ml/min.L-1
Date/Time Received in Lab o 5.of" za t /Jcto Rate of Aeration During fest f4 .f t0.26 ml/min-L{ Dilution Water D<-kl<>, Sample pH Adjustment o Yes
Sample Description f\ "*"q, \.r Lf- ci.<a,\ Sample Type Description 4f (ir-"4,.,+- Sarnple Point Description: MISA StorageTemperature /t : ("c

LCsO TIE Screen

t \\lnitialSample Measurements Before Aeration - Cond.:
lnstrument ldentification- MIP #.

mhos D.o: q.t( mgll 1'( xremp: t.r.-l 'c pH l. r Air Flow Meter Reading: t ZZf yrln
M/P #: M/P #: i Meter #:

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
Cond

(umhos)
D.o. (mgll)/% c pH

(units)
Cond

D.O./
Temp

pH

o
(E

Date Time "c D.O. (mg/L)/%
pH

(units)
D.O./
Temp pH

o
6

Control b,/
,/ -7c () o I 0(xf \f8 q,*1 %

&/
,/9,itq LS, t q1 Jv\ tal ar /zt 011r i{.2 \.//s t?,/

,/aq
ot"L e2 ?"G Jo

ri-\\_)./ \uo'i- O o o c V 6o-t t.q qt It, G l,l t V t v /b/ of /tt o11{ i{. j 1.1 1y R"r
.1" I

5o

Time
lnitials

rt",5 f
5?

o4.ro

fo
&4,w

1n
6\'7f
Jo

Number of Control Fish Showing Atypical Behaviour: <24h 72h24h 48h: rt C) 96h:

Percent Mortality O% LENGTH (mm) WEIGHT (g) lnitials: SO Hotding Mortalities 7-days Preceding Test Number of Fish in Batch at Day (-)7 7"tl
LC50 (Lower; Upper Limit) Mean (sD) q?. I ( 3.U ) Mean (SD) r^21 ( C.Zq ) Number Dead (recorded daily for 7 days)

O.o*D*0*\ *0*o
Total Number Dead for 7 days Preceding Test

(Method '-) Min/Max iZ / S.t Min/Max O.qt t t_l{
Verified By (initials) qp Sample Size q Loading Density 0. : O g/L 7-Day Holding Mortality ([total numberdead/numberof fish in batch]x 100) 0, I J ula

Observations and notes

Y:\Masters\MASTERS BINDER\16. Rainbow Trout\Rainbow Trout rox Test Bench sheet R1 .0 raffiT2oz2 doc



Sample lnformation

lnitial Sample Measurements: pH "7. q
I nstrument ldentifi cation Meter/Probe #

Nautilus hnia a \xtct Test Bench Sheet
Test lnformation Test Type. LC50 TIE Screen

Dissolved Oz '1 mg/L ?f- %Conductivity L'7 o UMhos Temperatu re Zo- | "c
Meter/Probe # Meter/Probe #

Sample Method: Composite @ Otfrer

Account Number I Bjo - eo I Sample # TEto- oo/zz_o./ Date Started/Time c> 9 -oq , Lz t(;Ss Analyst Starting Test
UDAClient Sample Name SP t Date EndediTime b1 I luLtLLa #Neonates/Vessel to

Person Collecting Sample IC Temperature Upon Receipt tj.o oC Test Volume 50 mlA/essel mL Solution/Daphnid z-S mL
Date/Time Sampled o1_os --z-z- I +fr-u ?tn Pre-aeration yes Pre-aeration Duration ?- min
Dateffime Received I ls, ooo5.o5-e Pre-aeration Rate +2 ml/min Lr Sample Hardness Adjustment 6'or yes
Sample Description Dilution HzO # zzio Sample pH Adjustment yes
Sample Type Description s Sample Point Description: M OCStorage Temperature 4
LC50 Randomization Template: Test Row(s): I

Meter/Probe #

NEONATE SOURCE AND OBSE RVATION S OF NUMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION

srriuuQ-) 'qStandard Deviation of Test Surviva Verified By (lnitials)

Concentration
(% Volume)

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)

lnitial Final Final M/P lnitial
(mg/L) (%)

Final
(ms/L) (%) Final M/P lnitial lnitial lnitial Final FinalM/P

Control 7-o I at
L5/s4 7z Q"o 8,9 7b !tq 5rq l8z llLl z\.q ,L1,1

1q 9.3 t (7 qt I.L 1"1 \t 6?" 3rB Qe-t .z(_3 \t

lnitials c1 9<> C> 9o 12 Sc> (> 5c>

Brood Culture # qL
Culture age (days) z9

Days to lstBrood (s12) B

Average # of
Neonates/Brood (>15)

L{B

Previous 7 Days Mortality
in Culture (<25o/o) o

Control Loo
A B c D A B c D A B C h A B c /6

lnit

Brood culture # qrt -7 I ^4.'l-L- 2 I $o
24-Hr. # lmmobile o o c) I O C) O I So
48-Hr. # lmmobile o c) () I D o I

48-Hr. # Dead D o o o o o
Total# lmmobile o O

Total# Dead C) o

5o

Percent Mortality-+% Standard Deviation of Control
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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: 
Brent Langille, 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 9830-0012205 04-May-22 05-May-22 06-May-22  
05-May-22 

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:         31-Mar-22 Reference Chemical: Phenol Fish Lot #:          LF040322 
96-Hour LC50: 9.33 mg/L 95% Confidence Limits: 7.53 mg/L; 11.57 mg/L 
Historic Geometric Mean LC50:      8.93 mg/L Historic Warning Limits (± 2 SD): 6.39 mg/L; 12.48 mg/L 

Daphnia magna 
Date Reference Test Initiated: 02-May-22 Reference Chemical:              Phenol 
48-Hour LC50: 6.25 mg/L     95% Confidence Limits:         N/A mg/L;   N/A mg/L     
Historic Geometric Mean LC50:      14.84 mg/L     Historic Warning Limits (± 2 SD):   6.72 mg/L; 32.77 mg/L 
Historic 99% Warning Limits: 
*Outside Historic 95% Warning Limits, inside 99% Warning Limits 

4.52 mg/L; 48.7 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 17, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012205 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONME
Sample lnformation Sar Method: Co

Sample Number gJO,ooiZtog-
Sample Name 7

Test lnformation T rype: gle
Date/Time Started (J\"'or Zz* I s()
Date/Time Ended lc[arr /o1 {L
Test Volume 3.t L PerVessel Numberof Fish perVessel iz-

Account tgjO ("(J\

Client (,w0i
Person Collecting Sample JT Temperature Upon Receipt /Z.l .C

Dateffime Collected Or"o . 

"1r
I

Date/Time Received in Lab t. I t^ls:r"<; iloo.a-L
Pre-Aeration NoG Pre-Aeration Duration 3 o mtn Pre-Aeration Rate Q-; t0.26 ml/min'L-1Rate of Aeration During Test (:,t t0. 26 mVm n L-1 Dilution WaterSample Description C Sample Type Description

I arr
U <- l!((-,<*,1' Sarnple Point Description: MISA

Sample pH Adjustment N Yes
Storage Temperature tr: t "c

NTAL RAINBOW TROUT TOXICITY CH SHEET
LCsO TIE Screen

lnitial Sample Measurements Before Aeration - Cond.: I f-f. mhos
lnstrument ldentification- MIP #. '1_

O.O: 1,u mgfL t3 "7o 
y"

M/P #: t{S
rp, i!.L "6 1

Meter Reading: tZZf mtn
pH:
M/P

Air Flow
Meter #:#.

Percent Mortality o/lo LENGTH (mm) WEIGHT (s) lnitials: 
S C Holding Mortal ities 7-days preceding Test uN bm ofer tnFish atBatch D 7ay

1 1lLC50 (Lower; Upper Limit) Mean (sD) 13.3 ( j,f ) Mean (SD) C.gg ( o_Zo )

Method Min/Max 3B / rig Min/Max A .6{ t l.i g O* C * L)* o * [ - C .0
Nurnber Dead ( recorded daily for 7 days) Total Nu

=[
mber Dead for 7 days preceding Test

Verified By (initials) GC Sample Size io Loading Density 
O - Zt g/L 7-Day Holding Mortatity ([totat umber of fish in batchl x 100) 0, t31,

number dead/n

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

After Pre-Aeration Meter/Probe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Time
Cond

umhos
D.o. (mg/L)/% "c pH

(units) Cond D.O/
Temp

pH

v,

.g
=

Date Time "c D-O. (mg/L)i% pH
(units)

D.O./
Temp pH

.tt
(E

Control O o () O c1{r r-1q 'f, b
ct-1 (.

t9..l f (L"l 
,,-( -7 9*t Jv"l la/ar/u 0?9f t{.? ?,f ?z 7-e

'tz

5 5b
LtrJ 7- o c (2 o 8rz ci. to q1

i t,1 l,-\ L v t, V ta/or/zz 019( lt.L q"r( ?1 Zg .So

Time
lnitials

cR90

F
6\4

9b

e41o
t, io

o1
24h

96 C)48h: t> 72h: C)

Number of Control Fish Showing Atypical Behavio ur: <24h:

Observations and notes:

Y:\Masters\MASTERS BINDER\I6 Rainbow Trout\Rainbow Trout rox Test Bench sheet R1 .0 wfu.ozz aoc



Sample lnformation

Nautilus Da hnia a \xtct Test Bench Sheet
Test lnformation Test Type ncen LC50 TIE Screen

Temperaturu f 8,9 "6
lnitial Sample Measurements: pH 8.o Dissolved O, 1- L ng11 i 13 ''{ yo Conductivity ts62 ;rmhos

Sample Method: Composite Other

Account Number elggo -oo t Sample # 98+"-oatzz of Date Started/Time OS-<>€.2?- ll'1 oj Analyst Starting Test sa
Client K-D^/I Sample Name SIZ Date Ended/Time bflLZ tiuqob7 #Neonates/Vessel 7 6)
Person Collecting Sample Tc Temperature Upon Receipt tz oc Test Volume 'zsa mlA/essel mL Solution/Daphnid z_S mL
Date/Time Sampled oY-o5 -z-z- t j/A.\ Pre-aeration no Pre-aerationDuration 3O min
Date/Time Received o 5 -og.z?_ I tG -oo Pre-aeration Rate 77 t2 ml/min L' Sample Hardness Adjustment .rro, yes
Sample Description (," A+ Dilution HzO# p4 3o Sample pH Adjustment 69 yes
Sample Type Description 5,n.6n Sample Point Description: MISA @ Storage Temperature OC

LC50 Randomization Template: N A Test Row(s), I U

I nstru ment ldentification: Meter/Probe #,2 Meter/Probe # szs Meter/Probe # 6 Meter/Probe # r/s

BROOD CULTURE HEALTH INFORMATION

NEONATE SOURCE AND OBSE RVATI ONS OF NUMBER IMMOBILE AND DEAD

controlsurvival-C- standardDeviation of rest Survivar f) Verified By (rnrtiars) @ Notes

pH Dissolved Oxygen Cond. (pmhos) Hard" (mg/L) Temperature ("C)Concentration
(% Volume) Initial Final FinalM/P lnitial

(mq/L) (%)
Final

(mq/L) (o/o\
FinalM/P lnitial lnitial lnitial Final Final M/P

Control $.o S,o Yf ,rro a.?- Qo 8.q qu 6/q
i ,7-{ IBL z).1

"-1.> '/q
Ioo €"c: 8-i U o(.1 iob I,z 1q J 88r 35G LO_l z\.2 J

lnitials ja )r: to Sc So 9o So 5o

Brood Culture # 7tfr
Culture age (days) ?c

Days to lstBrood (<12) I
Average # of

Neonates/Brood (>15)
Llb

Previous 7 Days Mortality
in Culture (<25o/o)

Control {oo
lnitA B c D A B C D A B C /6 A B C /e

Brood culture # ltL --i l 7tx l SO
24-Hr. # lmmobile D C) o I \J b LJ 5o
48-Hr. # lmmobile O t, \j I o o C) I

$o
48-Hr. # Dead o (? a I o l

Total# lmmobile O OI
Total# Dead O c

Percent Mortal % Standard Deviation of
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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: 
Brent Langille, 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 9830-0012206 04-May-22 05-May-22 06-May-22  
05-May-22 

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:         31-Mar-22 Reference Chemical: Phenol Fish Lot #:          LF040322 
96-Hour LC50: 9.33 mg/L 95% Confidence Limits: 7.53 mg/L; 11.57 mg/L 
Historic Geometric Mean LC50:      8.93 mg/L Historic Warning Limits (± 2 SD): 6.39 mg/L; 12.48 mg/L 

Daphnia magna 
Date Reference Test Initiated: 02-May-22 Reference Chemical:              Phenol 
48-Hour LC50: 6.25 mg/L     95% Confidence Limits:         N/A mg/L;   N/A mg/L     
Historic Geometric Mean LC50:      14.84 mg/L     Historic Warning Limits (± 2 SD):   6.72 mg/L; 32.77 mg/L 
Historic 99% Warning Limits: 
*Outside Historic 95% Warning Limits, inside 99% Warning Limits 

4.52 mg/L; 48.7 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 17, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012206 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENTAL RAINBOW TROUT TOXICITY TEST BENCH SHEET

LC50 TtE Screen

lnitial Sample Measurements Before Aeration - Cond.: b it
lnstrument ldentification- Mip #: 1

to.t tote 
"zo Temp: tt. 1 "c pH: 1.9

#, M/P #: i
Meter Reading: . "za 5- L/min.

hos D.O:
M/P Air Flow

Meter #:

Percent Mortality %C LENGTH (mm) wEIGHT (g) lnitials: 
S O Holding Mortal ities 7-days preceding Test uN ofmber ishF IN Batch a 7Day ?1 7LC50 (Lower; Upper Limit) Mean (sD) 

"{ 
q.q ( Z. o ) Mean (sD) L OL ( o. tr )

Method Min/Max LjL , ,U-l Min/Max o,gt / 1",5 C*C*C *U* (*O*O
Nurnber Dead (recorded daily for 7 days)

Dead for 7 days preceding Test
Total Number

Verified By (initials) qp Sample Size 1 Loading Density 
O. 3 t g/L

o/o
7 Hold MoftaDay ng n berUMity Itota dead/num ber fiof sh n batch X 00 o I 3

Sample lnformation Test lnformation Contcl 3ci ' o<r t

Sar Method: Co

30'oot t ?1o(oSample Number Date/Time Started

T

I {}+"et Ol toCv-cs't-7
Type:

Client Lr Sample Name .-.>

J Starting Test J,"\t o1>iDate/Time Ended iol oT(LLPerson Collecting Sample JC Fish Lot # Li: 0L(o3 7Ll7. g "cTemperature Upon Receipt Test Volume d L PerVesset
{,,>Number of Fish Per Vessel Nu mber of Vessels per Conc.O"{'cl -LzDate/Time Collected 2NoPre-Aeration Pre-Aeration Duration O minDate/Time Received in Lab ' 2-1-() (f I aU Pre-Aeration Rate +0.26 ml/min.L-1J--Rate of Aeration During Test ,)- t0.26 ml/min.L-1 Dilution Water D""( to r Sample pH Adjustment Yes(bSample Description Sample Type DescriptionLi-

Sarnple Point Description: MISA Storage Temperature (r/- I "c

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

After Pre-Aeration Meter/Probe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Time
Cond

hos
D.o. (mg/L)/% "c pH

(units) Cond D.O./
Temp

pH

o
(g

Date Time oc D.o. (mg/L)/% pH
(units)

D.O./
Temp pH

at
(E

Control o O o o Lq<r tt8 1,1 71 lt, L t-l,-l
1 J t"r af /Q ale{ If.rl zq" ?z 7"L )aU' fo

ldot" c f-) 0 b t Gtr \'i, tl \ bcl [),-1
-l cr
ItO L \, I , I c/bv L 0? >r Irf 1"s 7E 7"2 J'J

Time
lnitials

ffi4o
9o $c:

oq O ct'to

cJ io
ffi")

24h
96h48h: D 72h:- c)

Number of Control Fish Showing Atypical Behavi our: <24h:----

Observations and notes:

Y:\Masters\MASTERS BINDER\.I6. RainbowTrorrt\RainhnrnrT.^,,+-r-^_T^^ro^^^L ^., ,fi . ^-_



Sample lnformation

lnitial Sample Measurements: pH 8f
lnstrument ldentification Meter/Probe # tz/s^,

Nautilus nta ma a - \xic Test Bench Sheet
Test lnformation Test Type. Single@centration LCS0 TIE Screen

mg/L Iz( % Conductivity 6 C"t UMhos Temperatu re 11-3 ocDissolved Oz ll. L
Meter/Probe # sty

Sample Method: Composite er

Account Number f gfo-oot Sample # 1g3o-oot zzo6 Date Started/Time O .O ? Analyst Starting Test sc
Client fua67 Sample Name 9F'1 Date Ended/Time q of/zz I lv\{ #Neonates/Vessel ( O
Person Collecting Sample ;6_ Temperature Upon Receipt (/.oo oC Test Volume 'LSo mlA/essel mLmL Solution/Daphnid Z
Date/Time Sampled t ?rx.os-z'z-o Pre-aeration no @ Pre-aeration Duration O min
Date/Time Received I !g:o oo €.o5. zz- Pre-aeration Rate "TS +2 ml/min L, Sample Hardness Adjustment aft> yes
Sample Description ob. J t'-Cla Dilution HzO # z-j o Sample pH Adjustment @ yes
Sample Type Description 5q Sample Point Description: MISA @ Storage Temperatura eoaz_ oC

LC50 Randomization Template ,V Test Row(s): 1/

Meter/Probe # 6 /-+ Meter/Probe # s

NEONATE SOURCE AND OBSERV ATIONS OF NUMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION

Brood Gulture # TL
Culture age (days) zi

Days to 'lstBrood (<12) B
Average # of

Neonates/Brood (>15)
.{8

Previous 7 Days Mortality
in Culture (<25%)

(?

Percent Mortality--Q-% Standard Deviation of control survival 
-_Q 

Standard Deviation of rest survival ( J verined By (lnitials)

Concentration
(% Volume)

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)

lnitial Final Final M/P lnitial
(mq/L) (%\

Final
(mg/L) e/")

Final M/P lnitial lnitial lnitial Final Final M/P

Control $.o 8,"(
L9(ay -7.j ao 9.,t q(-

'/,t s7'{ iBz zt.'/ zl.L (tt{
100 {U g.o \, to.3 'll s 8.r 4q

(.
L7g zBg z-o"'l_ L1.9 G

lnitials 3o 9c 9o c> So .9c SD tD

Control IOD
A B C D A B c D A B C lo A B c/ D

lnit

Brood culture # its, -) 6(-ct -7 I II ! \./
24-Hr. # lmmobile (? o <> I o O (? I t<,
48-Hr. # lmmobile p O c I C) a C" I

48-Hr. # Dead L-/ o c) I
e) c) O

Total# lmmobile O o
Total# Dead O Li

Jo
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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: 
Brent Langille, 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 9830-0012207 04-May-22 05-May-22 06-May-22  
05-May-22 

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:         31-Mar-22 Reference Chemical: Phenol Fish Lot #:          LF040322 
96-Hour LC50: 9.33 mg/L 95% Confidence Limits: 7.53 mg/L; 11.57 mg/L 
Historic Geometric Mean LC50:      8.93 mg/L Historic Warning Limits (± 2 SD): 6.39 mg/L; 12.48 mg/L 

Daphnia magna 
Date Reference Test Initiated: 02-May-22 Reference Chemical:              Phenol 
48-Hour LC50: 6.25 mg/L     95% Confidence Limits:         N/A mg/L;   N/A mg/L     
Historic Geometric Mean LC50:      14.84 mg/L     Historic Warning Limits (± 2 SD):   6.72 mg/L; 32.77 mg/L 
Historic 99% Warning Limits: 
*Outside Historic 95% Warning Limits, inside 99% Warning Limits 

4.52 mg/L; 48.7 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 17, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012207 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONME NTAL RAINBOW TROUT TOXI
Tl fype:

Date/Time Started

ENCH SHEET

o {) ?.L i (>a.lo
LCsO TIE Screen

lnitial Sample Measurements Before Aeration - Cond.: S S I umhos
?,9_, 1.' mg/L n I % Temp: \s,3 "C
MIP #: 5t; pH

-1. r

Sample lnformation Test lnformation
-&>rnt 8.to'o., r eZo -lSample Number

Sar Method

Client I lyst Starting Test i "^,.Sample Name 5 0-( t 613{Date/Time Ended tc{o /ztPerson Collecting Sampte ) [_ Fish Lot # L(- O L(O 7LLTemperature Upon Receipt I ?" o "C Test Volume fO L PerVesset Number of Fish per Vessel 1o
1

Number of Vessels per Conc. 2Date/Time Collected L[,() 7Z NoPre-Aeration Pre-Aeration Duration '3o
rntn Pre-Aeration Rate +0.26 ml/min"L-l-}Date/Time Received in Lab tlo 0 Rate of Aeration During Test 26 ml/min.L-1 Dilution Water (/-\ Sample pH Adjustment Yes/*

Sample Description Sample Type Descriptionflr- "^1 l-/x Sarnple Point Description: MISA 6r' Storage Temperature "CI
I nstrument ldentification- MtP #. b1-1

MiP #: c.
mtnAir FIow Meter Reading

Meter #: 7
t77l

Percent Mortality c% LENGTH (mm) WEIGHT (s) lnitials: 9O Holdi ng Mortalities 7-days preceding Test FisN um erb of h n Batch at 7Day 17 7LC50 (Lower; Upper Limit) Mean (sD) Lt i, U ( Z.U ) Mean (sD) l.o3 ( O.tg )

Method Min/Max \Ltq1 MiniMax b.7q , I.z1 (J* o . o * o* (.
+ (r* o

Nurnber Dead ( recorded daily for 7 days) umber Dead for 7 days preceding Test

(

Total N

Verified By (initials) C^D Sample Size lo Loading Density O.3q g/L 7-Day Holding Mortatity ([totat dead/number of fish in batchl x 100) o,t3Yanumber

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

After Pre-Aeration Meter/Probe Final Measurements Meter/

Probe
TOXICANT CONC %

24 48 72 96 Time
Cond

umhos
D.o. (ms/L)/% "c pH

(units) Cond D.O/
Temp

pH

u,
(s

Date Time "c D.O. (mg/L)/% pH

(units)
D.O.i
Temp pH

o
.E

Control o o c () 0{'+v I 1.9 q1 L5 5-1.1 (t
, Jt4 lD/ of/Lz clr( I f.8 t"o s9r 1"7

1
Sc:

Lau'1" o D c o v J.t1 1,3 7.( r$,3 l,b V V (D/6r/17 olti tt-1 q)
,.1- q3 8.o So

Time
lnitials

fi.{D
+a

6+o
9v

d10
tI io

24h L) 96h72h48h: D
Number of Control Fish Showing Atypical Behaviour: <24h

Observations and notes

YrMasters\MASTERSBINDER\16.RainbowTrout\RainbowTroutroxTestBenchSheeiRi 
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Sample lnformation

Nautilus hnia ma a \xtc
Test lnformation

Test Bench Sheet
LC50 TIE ScreenSample Method: Composite Other Test T Single Co

Account Number .XBco^ ool Sample # tl 6: t-' *wi LLo-1 Date Started/Time Oflof/zzJ i-7go Analyst Starting Test fO
Client Rwd Sample Name Sitf Date Ended/Time cS / zzl r? ooD1 #Neonates/Vessel I O
Person Collecting Sampte JC Temperature Upon Receipt t3. O'C Test Volume ZSo mlA/essel mL Solution/Daphnid Lf mL
Date/Time Sampled W /or'/ zz- t - Crrq) Pre-aeration 6D yes Pre-aeration Duration min
Date/Time Received bf/of/tz / lr<>o Pre-aeration Rate +2 ml/min L' Sample Hardness Adjustme yes
Sample Description cl oJAl 5*-^ Dilution HzO# DLJ ZZ3D Sample pH Adjustment yes@
Sample Type Description qzc {<-i- Sample Point Description: MISA (fi@ Storage Temperature OC

LC50 Randomization Template Test Row(s): 'L1

lnitial Sample Measurements: pH
-7-

lnstrument ldentification: Meter/Probe #
Dissolved oz 8,7 mglL-
Meter/Probe # 5/s-

?..{ % cond uctivity S?cr
Meter/Probe # (' 1

mhos Temperature l1.z oc

Meter/Probe # '/d-

NUMBER I MOBILE AND DEAD

tl

NEONATE SOURCE AND OBSERVATIONS OF
BROOD CULTURE HEALTH INFORMATION

Brood Culture # 7tA

Culture age (days) 9c
Days to 1st Brood (<12) B

Average # of
Neonates/Brood (>15) Llt'

Previous 7 Days Mortality
in Culture (<25%)

Percent Mortality-- <O % Standard Deviation of Control Survival 
-<I Standard Deviation of Test Survival O Verified By (lnitials)

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final Final M/P lnitial

(mq/L) (%\
Final

(ms/L) (%) Final M/P lnitial lnitial lnitial Final FinalM/P

Control 8o C)-o.\/ ielgt 7.1 1o &5 q{ ,$ >e
57'lwt t8z Zl.'l -Lo-, L/,t

t

,CIo
-7 C>/- C:)

Oob'> {, 8.r qr 8..-t qf U 51o 7u& \q.L Zo- f

lnitials <,e 5D 1o So 5o 5e> t(> So

Control Loo
A B c D A B C D A B C / A B c/ D

lnit

Brood culture #
F
A

1t
ll -) i ?tl l 5o

24-Hr. # lmmobile o D C> I c) o e> l s\
48-Hr. # lmmobile o O I c O c) I

48-Hr. # Dead O O C) I o () O /
Total# lmmobile ,O c I

Total# Dead C) O

so
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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: 
Brent Langille, 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 9830-0012208 16-May-22 17-May-22 20-May-22  
17-May-22 

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:         21-Apr-22 Reference Chemical: Zinc Fish Lot #:          LF290322 
96-Hour LC50: 0.16 mg/L 95% Confidence Limits: 0.14 mg/L; 0.18 mg/L 
Historic Geometric Mean LC50:      0.31 mg/L Historic Warning Limits (± 2 SD): 0.14 mg/L; 0.66 mg/L 

Daphnia magna 
Date Reference Test Initiated: 16-May-22 Reference Chemical:              Zinc 
48-Hour LC50: 0.92 mg/L 95% Confidence Limits:         0.66 mg/L;   1.27 mg/L     
Historic Geometric Mean LC50:      1.34 mg/L Historic Warning Limits (± 2 SD):   0.57 mg/L; 3.15 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 26, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012208 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENTAL RAINBOW TROUT TOXICITY TEST BENCH SHEET
Sample tnformation Test lnformation

nt K e,oo
San Method: Composite Other

Sample Number ) Qcs Analyst Starting Test rJ
Client (J Sample Name S, ( 2\ . O9.zz li rDate/Time Ended Fish Lot # LLv
Person Collecting Sample Temperature Upon Receipt -g oc Test Volume tO L PerVessel Number of Fish Per Vessel ic Number of Vessels Per Conc. 2@Date/Time Collected I Pre-Aeration No Pre-Aeration Duration j6>min Pre-Aeration Rate t0.26 ml/min.L-16
Date/Time Received in Lab t9t (9 7 10.26 ml/min-L-1Rate of Aeration During Test Dilution Water Sample pH Adjustment @ yes
Sample Description Sample Type Description v(Y-c,c Q Sarnple Point Description: MISA OCStorage Temperature '1 L-c

T Type: Single C@ntration LCsO TIE Screen
Date/Time Started 4t.oi-7L I St

loolnitial Sample Measurements Before Aeration - Cond..
lnstrument ldentification- M/P #:

ttmhos o.o:1.3 ?7 "nremp. [1.7 "c pH: 7-7 Air Flow Meter Reading ro --7--c \ L/mrn
MiP #: M/P #: Meter #:

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
Cond

umhos
D.o. (mg/L)/% "c pH

(units) Cond
D.O./
Temp

pH

at
(g

Date Time oc D.o. (mg/L)/% pH

(units)
D.O.i
Temp pH

o
(E

Gontrol O o 0 c) 0 i?l lEo q,6 b 5 TLc(6 (Lt.6 7.q a, li{.DE iSzr' itt-E 9?.j ?r iz
1,Lt fuL

u LCe a d o o o t ?eo a.e qol tq "6 a-?t.. t aJ J ( 526 iq.L{ q"t 81 1"q J J .1,

Time
lnitials

trAs 'Y U

\\a
( w

w\-
24h 48h 72h: c\ 96h

Number of Control Fish Sh owing Atypical Behaviour: <24h: O

Percent Mortality o% LENGTH (mm) WEIGHT (s) lnitials. 69 1_ Holding Mortalities 7-days Preceding Test Number of Fish in Batch at Day OT € s
LC50 (Lower; Upper Limit) Mean (SD) 4q"l &,Mean (SD) [,01 (

Method Min/Max 4U / 59 Min/Max 0"8t I t.57

ber Dead (recorded daily for 7 days)

O* O+ O* a*O+o +O
Num Total Number Dead for 7 days preceding

= TA\--t

Verified By (initials) c0 Sample Size {0 Loading Density A.tL g/L 7-Day Holding Mortality ([total number dead/number of fish in batch] x 100) g)
Observations and notes:

Y:\Masters\MASTERS BINDER\16. Rainbow Trout\Rainbow Trout rox Test Bench sheet R1.0 'rqffir2on doc



Sample lnfcir .lon

lnitial Sample Measurements: pH 1,b

Nautilus nia ma a Toxic Test Bench Sheet
Test. rrmation Test Type: Single iration LC50

Dissolved oz 1'o1 mg/L 98 % Conductivity *qu

ScreenSample Method: Composite Other

Account Number 48go-Ocll Sample # leS 9- t:OlzLoS t 1335Date Started/Time i1"og-aL Analyst Starting Test w(-
Client R il/D l Sample Name SS I 7133Date Ended/Time \q.0, .2L #Neonates/Vessel io
Person Collecting Sample ufA Temperature Upon Receipt lb"8 "C Test Volume zqo mL/Vessel mL Solution/Daphnid 7< mL
Date/Time Sampled 1b"05-'1"?. I Pre-aeration yes Pre-aeration Duration min
Date/Time Received 11-t:5._L1- | *\'(+#6q*

Pre-aeration Rate t2 ml/min Lr Sample Hardness Adjustment @ yes
Sample Description cioudg liXint b'orarvr Dilution HzO # DN Z?S+ yesSample pH Adjustment fn}
Sample Type Description Srlrvtace v'Mle.r Sample Point Description: MISA Storage Temperature oc

LC50 Randomization Template Test Row(s): if

I nstrument ldentification Meter/Probe #

BROOD CULTURE HEALTH INFORMATION

Brood Culture # 2tl
Culture age (days) p6

Days to 1't Brood (<12) 8

Average # of
Neonates/Brood (>'15)

48

Previous 7 Days Mortality
in Culture (<25o/o) o

Meter/Probe # tstg
mhos Temperature 20,b 'g

Meter/Probe # Meter/Probe #

NEONATE SOURCE AND OBSERVATIONS OF N UMBER IMMOBILE AND DEAD

Control loD \
lnit

A B c D A B C D \ B D A B C D

Brood culture # 2\sa - r 2r; + hJt-

24-Hr. # lmmobile o o o \ o o O \ wv
48-Hr. # lmmobile o o o \ U C,] c \

tA^-
48-Hr. # Dead o o o \ CJ CJ U \

Total # lmmobile G o
Total# Dead

() g \
Percent Mortality--1$-% Standard Deviation of Control Survival O Standard Deviation of Test Surviva(q| Verified By (lnitials) Notes-

Y:\Masters\MASTERS BINDER\8. Daphnia magna\Daphnia magna Toxicity Testing Sheet R1 .O JangfunZZ.aoc

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final Final M/P

lnitial
(mq/L) (%\

Final
(mq/L) (o/"\ Final M/P lnitial lnitial lnitial Final FinalM/P

Control €,o \t L',/g 8.1 q0 g,) 1{" Glq 60b l6z{ 20.L 2r-Ll 6/q
/oo 1.\o g.a "t 1.1 BE 8.1 qq + qtb Zh o c0 .b ?1.r{ "t,

lnitials U"L 'Uv{- wv wt, w\- UJL WL t/,JL



 
 

704 Mara Street Point Edward, ON N7V 1X4 
519-339-8787 

Certificate of Analysis 
 

ACUTE LETHALITY BIOASSAY REPORT 
(Single-Concentration Test) 

CLIENT: 
Brent Langille, 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 9830-0012209 16-May-22 17-May-22 20-May-22  
17-May-22 

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:         21-Apr-22 Reference Chemical: Zinc Fish Lot #:          LF290322 
96-Hour LC50: 0.16 mg/L 95% Confidence Limits: 0.14 mg/L; 0.18 mg/L 
Historic Geometric Mean LC50:      0.31 mg/L Historic Warning Limits (± 2 SD): 0.14 mg/L; 0.66 mg/L 

Daphnia magna 
Date Reference Test Initiated: 16-May-22 Reference Chemical:              Zinc 
48-Hour LC50: 0.92 mg/L 95% Confidence Limits:         0.66 mg/L;   1.27 mg/L     
Historic Geometric Mean LC50:      1.34 mg/L Historic Warning Limits (± 2 SD):   0.57 mg/L; 3.15 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: May 26, 2022                                       _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012209 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENTAL RAINBOW TROUT TOKICITYTEST BENCH SHEET

lnitial Sample Measurements Before Aeration - Cond.:
lnstrument ldentification- M/P #.

Sing

Date/Time Started o

mhos o.o:f,.7 mgtt96 %Tem p l1"? "c a-7pH:

> TIE

5'7D

Air Flow Meter Reading @-?LS Umin.

-l 
Type: Screen

I

a

Sample lnformation Sar Method: Composite @Otfrer
Sample Number 183Octat12 C2q

Test lnformation
Account QgSC2 ,C2C2l Starting Test
Client ((,,^r O ? Sample Name 5At Date/Time Ended 2,i1 . bg "1.L t t9t{ Fish Lot # L v ?ao> z2
Person Collecting Sample Temperature Upon Receipt te -'f oC Test Volume 3 O L PerVessel Number of Fish Per Vessel tCJ Number of Vessels Per Conc. 2
Date/Time Collected i6.c:5 .t-t- I Pre-Aeration No {6) Pre-Aeration Duration rffi2 min Pre-Aeration Rate ) +0.26 ml/min.L-1
Date/Time Received in Lab i7,rt9.7u t ry79o Rate of Aeration During Test I 10.26 ml/min-L-l DilutionWater y)zclle,f- Sample pH Adjustment Yes
Sample Description C(.o< colotie s> Sample Type Description *'{(oce v-oL er Sanrple Point Description: MISA @9, Storage Temperature *l:z OC

M/P #: t5 M/P #: t Meter#: ?
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

u
D.o. (mg/L)/% "c pH

(units) Cond
D.O./
Temp

pH

U'
(c

Date
7i)22

Time oc D.o. (mg/L)/% pH

(units)
D.O./
Temp pH

U'
(E

Control o o o o D l't7s ("79 q.7 eT9t iLt.?
"q 8?

(> rq"b I t*9 lL{"3 8.? 5 lzEI 1.1 t^/L

[co D o O o U \ aTr q\ It I'I.tr 7,6 t ( ct J tgl ( t,{.,{ &-1 8< 1-0\ .t L v

Time
lnitials Y'\U

l\r4D
/

to ljtP
{ WL

Number of Control Fish Showing Atypical Behaviour: <24h: o Z4h 48h 72h 96h: O

Percent Mortality
C)

oflo LENGTH (mm) WEIGHT (g) lnitials: UU L Holding Mortalities 7-days Preceding Test Number of Fish in Batch at Day ?), 6 g 9
LC50 (Lower; Upper Llmit) Mean (SD) 41.5 ( ti4.f )

4 --1

Mean (SD) 0.11 ( ffi"L Number Dead (recorded daily for 7 days)

0* O* Ct* O+ Q +C) +O
Total Number Dead for 7 days Preceding Test

= eMethod Min/Max t{l | 51 Min/Max 
A .U3 / l. t+ Z

Verified By (initials)
CD

Sample Size to Loading Density 0-j> g/L 7-Day Holding Mortality ([total number dead/number of fish in batch] x 100) 6r
Observations and notes

Y:\Masters\MASTERSBINDER\I6.RainbowTrout\RainbowTroutToxTestBenchSheetRl.0 fuOZLao"



Sample lnfol .ion

lnitial Sample Measurements: pH 1.7

Nautilus nla ma a Toxici Test Bench Sheet
Test rrmation Test Type: Single

Dissolved Oz 7"q la3s

n LC50 ScreenSample Method: Composite Other

Account Number RIilJD'3 qB0,u 'isample# 1830.o olz'?-o1 Date Started/Time 11.os.z1- / t*;: Analyst Starting Test lati
Client Ru,t1 Sample Name sY z 11.or"z7Date Ended/Time l r34b #Neonates/Vessel f o

Person Collecting Sample A//A Temperature Upon Receipt t,.-1 oC
mL/VesselTest Volume l<t) mLmL Solution/Daphnid )<

Date/Time Sampled iL.6 -'LL I Pre-aeration yes Pre-aeration Duration min
Date/Time Received lt.os.zz 1 0751) Pre-aeration Rate +2 ml/min Lr Sample Hardness Adjustment (g\ yes
Sample Description e1Lc$/ CDIof le ! S Dilution HzO # DW 2i-31l. Sample pH Adjustment 64 Yes
Sample Type Description Sttrfuce 'y.i1le,r Sample Point Description: MISA o@ Storage Temperature OC

LC50 Randomization Template Test Row(s): f6

I nstrument ldentifi cation Meter/Probe # Meter/Probe # 5lt
mglL 8L % Conductivity mhos Temperature DO.6 oc

Meter/Probe # Meter/Probe # 5/q

NEONATE SOURCE AND OBSERVATIONS OF NUMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION

standard Deviation of control survival CJ standard Deviation of rest survival C Verified By (tnitiats)!Q_ Notes_

d'

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)Concentration
(% Volume) lnitial Final FinalM/P lnitial

(mq/L) (%\
Final

(mq/L) (%\ Final M/P lnitial lnitial lnitial Final FinalM/P

Control 8o 8-t lzleq 8.t 1o 8,L qE sl,t 606 r8q J0-.6 )i.t s/v
tdo 1.1 E.L l, 1-q 8z t,D q3 ..t tb3t 3Qo ,lCr.6 )1..1 .1"

lnitials w{-, wu lNv Wr/ WL WL/ lNl- {,U\-

Brood Culture # 2\to

Culture age (days) 9b

Days to lstBrood (<12) 8

Average # of
Neonates/Brood (>15) 48

Previous 7 Days Mortality
in Culture (s25%) c

Control [oO \
lnit

A B c D A B c D A\ B D \B C D

Brood culture # 2t; -+ 1
) A -+ \ lr''rl-

24-Hr. # lmmobile CJ \) \ O O a \ !vt-

48-Hr. # lmmobile o C} c \ o a o \
il"l-48-Hr. # Dead c o c) \ o o a

Total # lmmobile o s
Total# Dead o c

^\
P ercent trl orta tity-\l%
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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: 
Brent Langille, 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 9830-0012211 02-Aug-22 03-Aug-22 04-Aug-22  
04-Aug-22 

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:         23-Jun-22 Reference Chemical: Zinc Fish Lot #:          LF030622 
96-Hour LC50: 0.21 mg/L 95% Confidence Limits: 0.17 mg/L; 0.26 mg/L 
Historic Geometric Mean LC50:      0.30 mg/L Historic Warning Limits (± 2 SD): 0.13 mg/L; 0.68 mg/L 

Daphnia magna 
Date Reference Test Initiated: 28-Jul-22 Reference Chemical:              Phenol 
48-Hour LC50: 8.84 mg/L 95% Confidence Limits:         6.25 mg/L;   12.50 mg/L     
Historic Geometric Mean LC50:      13.43 mg/L Historic Warning Limits (± 2 SD):   5.91 mg/L; 30.49 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: August 15, 2022                                      _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012211 TD                         Laboratory Supervisor 



Sample lnformation Test lnformation
Account 163O. O$t

Method: Composite draly'

Sampte Number 9890. 0O lzz\\
OtherS-

or.i -08.22 / futiEDate/Time Started Analyst Starting Test U{V
Client RWO i Sample Name SP 1 b8/ oel L7 / totrj*Date/Time Ended Fish Lot # T3 / LFOS:: LL*i
Person Collecting Sample tsCt Temperature Upon Receipt zL.A oC TestVolum" 3{ L perVesset Number of Fish Per Vessel lr: Number of Vessels Per Conc. 2Date/TimeCollected OL-A&.?2 Pf,,\I Pre-Aeration No Gs) Pre-Aeration Duration 313 min Pre-Aeration Rate &,9 +0.26 mymin.L-1
Date/Time Received in Lab 03 O t.'?-L | 0qr4a Rate of Aeration During Test 6.9 x0.ZA m11min.L-l Dilution Water de*rtov Sample pH Adjustment Yeso
Sample Description O\e&v \ Sample Type Description N lP Sannple Point Description: MISA Other: il ,h

Storage Temperature lg3 I "C

LUS ENVIRONMENTAL RAINBOW TROUT TOXICITY TES H SHEET
1 fype. Single LCsO TIE

|q1 v^ o.o: 8S msrt 8b %remp: ib'l "c 8.q Air Flow Meter Reading:hos

Screen

lnitial Sample Measurements Before Aeration - Cond.:
lnstrument ldentification- Mlp #.

a "AA L/min1 M/P #:
pH:
M/P #: i2 Meter #:

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
Cond

umhos
D.O. (mg/L)/% "c pH

(units) Cond
D.O./
Temp

pH

U'
(E

Date Time oc D-o. (mg/L)/% pH

(units)
D.O./
Temp pH

o
(E

Control
U a L) O o lasE 25q qi q1 tE.q

o
1:1 I 5

U,iL O8 D8[n lotit €"q g"B f lzB8 1"6 s So

6 iuo"i (J o o o o J 111 g.q s{ la-o E-:3 J, t e '.L lolf tr.z f.i 8t 7.2

Time
lnitials

\ruD
Wr-

\L1,o
1r.,

lzpo

/
OQto

/
04f

Jo
ntrol Fish Showing Atypical Behaviour: <24h: O 96h24h 48h: O 72hNumber of Co

Percent Mortality o% LENGTH (mm) WEIGHT (s) lnitials: F Holding Mortalities 7-days preceding Test Number of Fish in Batch at Day (-)7 
T ,L

LC50 (Lower; Upper Limit) Mean(SD) LIZ-\ (2.5 ) Mean (SD) O .tG ( o" i-l ) Nurnber Dead (recorded daity for 7 days)

C)* Q+ O*O* O*C +e-1

Total Number Dead for 7 days preceding Test

=frMethod Min/Max 36_"{ e-l ry.".r, Min/Max O"533, O"ql'
Verified By (initiats) Sample Size lo Loading Density O.ZL g/L 7-Day Holding Morlatity ([totat number dead/number of fish in batchj x 100) O

Observations and notes:

Y:\Masters\MASTERS BINDER\16. Rainbow Trout\Rainbow Trout Tox Test Bench Sheet R1 .0 Vfu2oz7oo"



Sample lnformation

lnitial Sample Measurements: pH g-Y

Nautilus nta a xrc Test Bench Shee
Test lnformation

Dissolved oz Q g mg/L Lol % Conductivity Qzs umhos zl .3 oc

Sample Method: Composite Other LC50 TIE ScreenTest Type: e Concenirati
Account Number { firo - oo I Sample # qg3o-O o\ZZ rl Date Started/Time O1/o8/ z" t ttr o Analyst Starting Test 9O
Client (LJ pJ Sample Name SF1 Date Ended/Time oto/ob/z? / t$tt #Neonates/Vessel b
Person Collecting Sample 6G Temperature Upon Receipt Zt.o"C Test Volume ? I o mlA/essel mL Solution/Daphnid L{ mL
Date/Time Sampled OL(oelZz / ?f^ Pre-aeration no @ mtnPre.aeration Duration 3D
Date/Time Received aj(oglzz t csl'lo Pre-aeration Rate 33 +2 mUmin L' Sample Hardness Adjustm6nt o yes
Sample Descripiion c(e./- (,ll^l q.g" Dilution HzO # qt2-7f Z Sample pH Adjustment (Fy"t
Sample Type Description -lL.?rC Sample Point Description: MISA f"-tr")- Storage Temperature .J : Z oC

LC50 Randomization Template Test Row(s): /1

I nsirument ldentification: Meter/Probe # tu/ &? Meter/probe # a q

BROOD CULTURE HEALTH INFORMATION

NEONATE SOURCE AND OBSERVATIO NS OF NUMBER IMMOBILE AND DEAD

Meter/Probe # s/
Temperature
Meter/Probe # {

Standard Deviation of Test Survival d V"rined By (lnitials) Notes

Concentration
(% Volume)

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ("C)

lnitial Final FinalMlP lnitial
(mg/L) (%\

Final
(mq/L) (' \

Final M/P lnitial lnitial lnitial Final FinalM/P

Control 8.r B.o 'ltrt R. Ll 7B o.> q9 ,/1 
,

(?B t8e zt" "( zt'Ll L/q

\oo 8.1 -7 .E J, Ocro.o taz I.z cl{ + lit 3zz "l.Y 2t.q t

lnitials !s $<> 5b So So Jc> s0 Sc

Brood Culture # 5r
\rr

c

Culture age (days) ZB
Days to 1st Brood (<12) to

Average # of
Neonates/Brood (>15) 5i

Previous 7 Days Mortality
in Culture (<25%)

o

Control {oo
A B c D A B c D A B c/ D A B C /o

lnit

Brood culture # gtL -)
'c4
>)c_ _-?

-So
24-Hr. # lmmobile C) c) o I D o o I s'o
48-Hr. # lmmobite (2 o o I o o o I

48-Hr. # Dead O o o I o \-) Cf (

Total# lmmobile () o
Total# Dead O o

o
\

Percent ff,,t o rt"f ity-C Z. Standard Deviation of Control Survival
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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: 
Brent Langille, 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 9830-0012212 02-Aug-22 03-Aug-22 04-Aug-22  
04-Aug-22 

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:         23-Jun-22 Reference Chemical: Zinc Fish Lot #:          LF030622 
96-Hour LC50: 0.21 mg/L 95% Confidence Limits: 0.17 mg/L; 0.26 mg/L 
Historic Geometric Mean LC50:      0.30 mg/L Historic Warning Limits (± 2 SD): 0.13 mg/L; 0.68 mg/L 

Daphnia magna 
Date Reference Test Initiated: 28-Jul-22 Reference Chemical:              Phenol 
48-Hour LC50: 8.84 mg/L 95% Confidence Limits:         6.25 mg/L;   12.50 mg/L     
Historic Geometric Mean LC50:      13.43 mg/L Historic Warning Limits (± 2 SD):   5.91 mg/L; 30.49 mg/L 

TEST RESULTS APPROVED BY: 
 
Date: August 15, 2022                                      _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012212 TD                         Laboratory Supervisor 



Sample lnformation Test lnformation
Account q83O. OOI

Sa,. Method:Compositet{ra}Otf'er.

Sample Number qffiO-)} z'1-\z Analyst Starting Test tiJV
Client 3 ')n RU.)E I Sample Name S? ?- I otoIDate/Time Ended O8/oB1 Zz FishLot# T3 1 rcogon"LT-l
Person Collecting Sampte B& Temperature Upon Receipt ZZ.3 oC Test Volume g{ L PerVessel Numberof Fish PerVessel io Number of Vessels Per Conc. 1 2
Date/Time Collected 02.08.'1-L I A.M Pre-Aeration No (e9 Pre-Aeration Duration 3O min Pre-Aeration Rate 6"Y +0.26 ml/min.L-1
Dateffime Received in Lab 03.08.?Z / o4Lto Rate of Aeration During Test b.5 xO.2A mUmin.L-1 Dilution Water dedatO.r Sample pH Adjustment @ yes
Sample Description C\ei^( itq',^f gC,\\o'"r: Sample Type Description Ni4l Sanple Point Description: MISA StorageTemperature iSat "C

UTILUS ENVIRONMENTAL RAINBOW TROUT TOXICITY TE CH SHEET
i Type: Single

Date/TimeStarted 0t{.Ut-"? t {btt{
LCsO TIE Screen

lnitial Sample Measurements Before Aeration - Cond.:
lnstrument ldentiflcation- MIP #.

qE hos o.o: 1- l
M/P #:

gtt 1\ v"remp. lg.1 "c Air Flow Meter Reading: A-ZL? Umin
Meter#: 1

8.1
1 MIP #:

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
Cond

umhos
D.o. (mg/L)/% "c pH

(units)
Cond

D.O]
Temp

pH

u,
(o

Date Time oc D.o. (ms/L)/%
pH

(units)
D.O./
Temp pH

v,
(s

Gontrol U t tb35 )6? 1s 7 t,ql rr,o -1.8
trJL DBI oBlz i uFo

s tZlf,o 7g 77 7"r 5b

6 tuo l. c o o o D ,{, 12ru 1.1 It 15 ,1 t.0 c J J J IoYc tqq 8"r 8o 7"3

Tirne
lnitials VJL

[.1 tltD
t..4.

it /0 0(ta
/ $o

\o Number of Control Fish Showing Atypical Behaviour: <24h 48h: 96h.+ 72h24h: t

Percent Mortality Too LENGTH (mm) WEIGHT (s) lnitials: tr Holding Mortalities 7-days Preceding Test Number of Fish in Batch at Day (-)7 7EA
LC50 (Lower; Upper Limit) Mean (SD) \3.i.^"* ( r+. t ) Mean (SD) O_93

-l
( o.zr )

Method Min/Max 3Bmr". / 52r^"r. Min/Max O.6tj / r.o3g

Nurnber Dead (recorded daily for 7 days)

Q+ O* O +Q + C+ Q+ O

Total Number Dead for 7 days Preceding Test

=o
Verified By (initials) Sample Size g Loading Density C- Ztt g/L 7-Day Holding Mortaliiy ([total number dead/number of fish in batch] x 100) O

Observations and notes: i - {6(d-\'^Ntl^'t\ AY !vo\1tnn,' bi6iv6 { 4, st\^O, dh $he

Y:\Masters\MASTERS BINDER\16. Rainbow Trout\Rainbow Trout Tox Test Bench Sheet Ri.0 Ufu2OZzdo"



Sample lnformation Test lnformation

lnitial Sample Measurements: pH 8. "+ Dissolved Oz 8. ? mg/L 1'l % cond

Nautilus nta na xtc Test Bench Sheet

uctivity 1( 38 mhos Temperature ?('3 "gtt

I nstrument ldentification

OtherSample Method. Composite Test Type. LC50 TIE Screen
Account Number 1 8go^ oo\ Sample # qQr3O ^c>or z?_,2 Date Started/Time p1"{/og/zz / ro.lo Analyst Starting Test tO
Client ?U DT Sample Name SFZ Date Ended/Time d,1o81 ZZ / tDyf #Neonates/Vessel D
Person Collecting Sample !(, Temperature Upon Receipt LL_j'C Test Volume 7tO ml/Vessel mL Solution/Daphnid ZS mL
Date/Time Sampled oL/oB( z( 4nI Pre-aeration yes Pre-aeration Duration mtn
Date/Time Received o3(oe/ L" I c>f ao Pre-aeration Rate t2 ml/min L' Sample Hardness Adjustment @ yes
Sample Description e {- Dilution HzO# DL,.r ZLf Z Sample pH Adjustment artE yes

Sample Point Description: MISA Storage Temperature .l= Z oC

LC50 Randomization Template: Test Row(s): 7O

Meter/Probe # 13/ t? Meter/Probe # 6 Meter/Probe # s1c MeteriProbe # {

NEONATE SOURCE AND OBSERVATION S OF NUMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION

Brood Culture # ;L \r
c

Culture age (days) Lg
Days to 1st Brood (<12) lo

Average # of
Neonates/Brood (>15) 5\

Previous 7 Days Mortality
in Culture (<25%) o

Standard Deviation of Test SurvivatO Verified By (lnitials)

Concentration
(% Volume)

pH Dissolved Oxygen Cond. (pmhos) Hard. (mg/L) Temperature ('C)

lnitial Final FinalM/P lnitial
(mg/L) ('h\

Final
(mq/L) (o/o\

FinalM/P lnitial lnitial lnitial Final FinalM/P

Control B.t $.o \71 gg 8,,"{ q8 8"r ctb c/L.l Lqg t8L ?-1. 'l "z t.q L /,4
1

lbo s,q 1.9 U 8z 1q B,O qz u \t3g jrI zr .3 zt."t 0

lnitials 9o 5o >u 9o _lo 9o IC So

Control ,OD I
A B C D A B C D B C b A B cl D

lnit

Brood culture # -1 .l
\LO -) irt - 

-'r
f So

24-Hr. # lmmobile C) c) o I O O C> I fo
48-Hr. # lmmobile o o o I o () I

48-Hr. # Dead o o o I o b o I
Total# lmmobile o O

Total# Dead O o

lo

Percent fVortafity-O% Standard Deviation of Control Survival
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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 

SS1 9830-0012214 28-Nov-22 28-Nov-22 01-Dec-22  
28-Nov-22 

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:         03-Nov-22 Reference Chemical: Zinc Fish Lot #:          LF121022 
96-Hour LC50: 0.56 mg/L 95% Confidence Limits: 0.42 mg/L; 0.74 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: 29-Nov-22 Reference Chemical:              Zinc 
48-Hour LC50: 0.81 mg/L 95% Confidence Limits:         0.62 mg/L;   1.08 mg/L     
Historic Geometric Mean LC50:      1.17 mg/L Historic Warning Limits (± 2 SD):   0.39 mg/L; 3.51 mg/L 
TEST RESULTS APPROVED BY: 
 
Date: December 13, 2022                                      _______________________________ 

                                                         Carol D’Andrea 
Y:\bioassays\2022\9000\9830-001\9830-0012214 TD                         Laboratory Supervisor 



NAUTILUS ENVIRONMENTAL RAINBOW TROUT TOKICITY TEST BENCH SHEET
Sar Method: Composite Other T, fype

lnitial Sample Measurements Before Aeration - Cond t*6 "l pmhos DO: /o_?ng/L to? %Temp: lV .C

LC5O TIE Screen

?T

Sample lnformation StaL Test lnformation
Account lgSo.oOl Sample Number 18 go - ool zzt4 Date/Time Started ol. 12-zz I ?o Analyst Starting Test g<Client kDUf Sample Name SSJ Date/Time Ended nfit t-lzt- / 134D Fish Lot #rg LF Jztozz. -tPerson Collecting Sample 4.,,/ Temperature Upon Receipt a -o oC Test Volume go L PerVessel Number of Fish Per Vessel 10 Number of Vessels per Conc. 1 2Date/Time Collected Z8'/l-zz frm la"+ ss.:f;<J\ Pre-Aeration No Pre-Aeration Duration t go min Pre-Aeration Rate ( f +0.26 mt/min.L-1Date/Time Received in Lab L8-lt-7L / t,l:go Rate of Aeration During Test +0.26 mlimin-L-1 Dilution Water l/".
Sample Description Sample Type Descriptionhl It, b Sarnple Point Description: MISA

Sample pH Adjustment @ yes

Storage Temperature 4!z "c

lnstrument ldentification - Mlp #: a/ pH
MIP #. t3 t6e

Air Flow Meter Reading
Meter #: r

o.zzs
MIP #:5

TOTAL NUMBER DEAD
# OF HOURS FROM START OF

TEST

lnitial Measurements

After Pre-Aeration
Meter/Probe Final Measurements Meter/

ProbeTOXICANT CONC %

3 24 48 72 96 Time
Cond

umhos
D.o. (ms/L)/% "c pFl

(unilts)
Cond

D.O./
Ternp

pH

L(!
I

Date Time "c D.o. (mg/L)/% pH

(units)
D.O,/
Temp pH

o
(E

Control o U c i t9'.t5 ?-14 \ro. qa srJ ?.1
r3

? eB FK oslttIt, l3t{D lr q"1 7 i171 -1 '1t./ 5b
Io oZ o o o :-\ c ,t tlob rb. { Ioz r.l 1.) t. I J Ftc- i5 Q.t> 1o r"(,

Time
lnitials

u'Q>
Ftc

fiao
f4L

qYo

5D

a"{}CI

>v
l9"to

rc
48h: 72hO 24h: o 96h: O

Number of Control Fish Showing Atypical Behaviour: <24h

Percent Mortality otloo LENGTH (mm) WEIGHT (s) lnitials:
PJ

Holding Mortalities 7-days preceding Test Number of Fish in Batch at Day (-)t 6ZA
LC50 (Lower; Upper Limit) Mean(sD) (62( 36) 1-3)Mean (SD) O.a j (

Method Min/Max 4t r sl Min/Max O.6? / i.Zo

Dead (recorded daily for 7 days)

O+6l+O+O+6+O+O

Nun-rber Total Number Dead for 7 days preceding Test

o
Verified By (initials) Sample Size

1 Loading Density O. 3 I gtL 7-Day Holding Mortatity ([total number dead/number of fish in batchl x 100) o
3'0 rntn 6,u;f,fr.p-tu -' /0'3
bo^: to.zltoS

Observations and notes (ot %

Y:\Masters\MASTERS BINDER\16. Rainbow Trout\Rainbow Trout rox Test Bench Sheet R1.0 :laW2ozzao"



Sample lnformation

Nautilus nn ma a )xtct
Test lnformation

Test Bench Sheet
LC50 TIE Screen

Sample Method: Composite Grab Other Test Type: le Conce
Account Number 'DO I Sample # 30'DD I -Zz 7 Date Started/Time 28 lt zzt! z Analyst Starting Test ldP
Clieni Sample Name SS Date Ended/Time 3o 7z Ilt #Neonates/Vessel t0
Person Collecting Sample Temperature Upon Receipt OC Test Volume >so ml/Vessel mL Solution/Daphnid 29 mL
Date/Time Sampled 2Z /---- Pre-aeration no Pre-aeration Duration mrn
Date/Time Received z'Z- 9D +2 mL/min L'Pre-aeration Rate 2 Sample Hardness Adjustm n yes
Sample Description t/T Dilution HzO # 29?'DW Sample pH Adjustment yes
Sample Type Description p Sample Point Description: MISA Storage Temperature OC

LCS0 Randomization Template Test Row(s) ,

pH Dissolved Oxygen Cond. (p:mhos) Hard. (mgil) Temperature ("C)Concentration
(% Volume) lnitial Final Final M/P

' lnitial
(mq/L) e \

Final
(rnq/L) (%\ Final M/P lnitial lnitial lnitial Final FinalM/P

Control 8'O 1.q ,9lsq fl-o qt q-\ qD bt2 lxo '1-'L L\ tl<
loo 7.8 q'0 rbl# tD'6 ILD 'tq 8g E

I
\ is(1 $zo LI 2l El<

lnitials Wl^ 7 c wP/+ tL? .A il,0/4 rt*/E Wfq

lnitial Sample Measurements: pH 1-1 Dissolved Oz b mglL l3D % Conductivrty 15L I prmhos Temperature LJ 'C
I nstru ment ldentification Meter/Probe # Meter/Probe # Meter/Probe # Meter/Probe # -S

NEONATE SOURCE AND OBSERVATIO NSOFN UMBER IMMOBILE AND DEAD
BROOD CULTURE HEALTH INFORMATION

Brood Culture # zt Y
c-

Culture age (days) vt
Days to 1st Brood (<12) 1

Average # of
Neonates/Brood (>15) &

Previous 7 Days Mortality
in Culture (<25%) o

Percent tvtortatity-L % Standard Deviation of Control Survival O Standard Deviation of Test Survival O u"r'red By (tnitiats ) d1 Notes-

cs

/<

Control \oo
lnitA B C D B c D A B c/ D A B c/ D

Brood culture # zl'! UT Ltl Zt', L ( Ltl \ EP
24-Hr. # lmmobile o O o \ o o c) \ k
48-Hr. # lmmobile 0 0 0 \ 0 O 0 \ l-P

w48-Hr. # Dead a o 0 \ 0 D 0 \
Total# lmmobile 0 0

Total# Dead 0 0 I
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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 9830-0012301 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
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