
 
 

 

 

APPENDIX A-A 
 

NSDEL APPLICATION FOR APPROVAL – REFERENCE GUIDE 













 
 

 

 

APPENDIX A-B 
 

TOWN OF SHELBURNE TRUCKING SURVEY 





 
 

 

 

APPENDIX A-C 
 

MICHAEL EDMOND & ASSOCIATES 
 –  LETTER REGARDING PORT OF SHELBURNE TRAFFIC 

 





 
 

 

 

APPENDIX A-D 
 

SURFACE WATER CHEMISTRY MONITORING DATA 



SW-1
General Chemistry -Analytical Results 

CCME
Guidelines 

11-Oct-01 12-Nov-01 12-Dec-01 2001
Sodium mg/L 3.2 3.1 7.3 3 3.2 3.9 4.5 5.3 4.7 5.1 4.9 3.9

Potassium mg/L 0.2 0.2 0.1 0.2 nd 0.4 0.2 0.3 0.4 0.4 0.3 0.2

Calcium mg/L 2.4 0.3 0.5 0.3 0.2 0.5 0.5 0.4 0.3 0.5 0.7 0.3

Magnesium mg/L 0.32 0.29 0.37 0.2 0.2 0.3 0.3 0.4 0.3 0.4 0.5 0.4

Alkalinity (as CaCO3) mg/L 3.2 nd 3 nd nd nd nd nd nd nd nd nd

Sulfate mg/L 3.8 2.2 nd nd nd nd 6 nd 25 3 nd 27

Chloride mg/L 6.1 6.1 5.8 4.9 5.6 6 7.8 8.8 8.5 7.9 6.9 5.3

Reactive Silica (as SiO2) mg/L 2.8 1.9 4.3 1 2 1.3 1.5 2.2 1.4 1 5.9 4.1

Phosphorus mg/L na na na nd nd nd nd nd 0.1 nd nd nd

Ortho Phosphate (as P) mg/L nd nd nd 0.1 nd 0.1 nd nd nd nd nd nd

Nitrite mg/L na na na nd 0.01 nd nd nd 0.01 nd nd nd 0.06

Nitrate + Nitrite (as N) mg/L nd 0.45 nd nd nd nd nd nd nd nd nd nd

Nitrate (as N) mg/L na na na nd nd nd nd nd nd nd nd nd

Ammonia (as N) mg/L nd nd 0.04 nd nd nd nd nd nd nd nd nd

Dissolved Organic Carbon mg/L 10.2 13.7 30.8 8.8 14.9 15 9 19.8 16.8 17.1 24.2 17.3

Color TCU 154 186 334 89 110 100 180 220 100 100 130 120

Turbidity NTU 2.5 2.6 0.5 0.4 0.4 1.1 0.6 0.3 0.4 0.8 0.4 0.5

Total Suspended Solids mg/L na 5 1 nd nd 5 nd 0.5 nd nd nd nd

Conductance (RCAp) uS/cm na na 50.7 38 43 33 41 47 40 50 65 51

pH Units 6.3 4.2 4.2 4.7 4.8 4.8 4.4 4.4 4.8 4.5 4 4.1 >6.5;<9.0

Hardness (as CaCO3) mg/L 7.4 1.9 2.8 1.6 1.3 2.5 2.5 2.6 2 2.9 3.8 2.4

Bicarbonate (as CaCO3) mg/L 3.2 0.4 3 nd nd nd nd nd nd nd nd nd

Carbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

TDS (Calculated) mg/L 20.8 14.8 21.2 12 14 16 22 20 44 19 22 44

Cation Sum meq/L na na na 0.19 0.19 0.26 0.29 0.33 0.27 0.33 0.4 0.31

Anion Sum meq/L na na na 0.2 0.22 0.25 0.37 0.31 0.86 0.31 0.26 0.81

Ion Balance % na na na 3.24 8.64 2.85 11.2 3.27 51.8 2.01 21.3 45.4

Langlier Index @ 4C na na na -7.11 -7.01 -7.01 -7.41 -7.41 -6.32 -7.31 -7.81 -7.02

Langlier Index @ 20C na na na -6.71 -6.61 -6.61 -7.01 -7.01 -5.92 -6.91 -7.41 -6.62

Saturation pH @ 4C Units na na na 11.8 11.8 11.8 11.8 11.8 11.1 11.8 11.8 11.1

Saturation pH @ 20C Units na na na 11.4 11.4 11.4 11.4 11.4 10.7 11.4 11.4 10.7

*        varies with hardness

nd     non-detect ns     not sampled

na     not analyzed

26-Jul-01 28-Aug-01 12-Sep-01Parameters Units 23-Apr-00 28-May-00 28-Aug-00 25-Apr-01 ####### 28-Jun-01



SW-1
Metals -Analytical results 

CCME
Guidelines

11-Oct-01 12-Nov-01 12-Dec-01 2001
Aluminum          mg/L na na 0.4 0.23 0.39 0.51 0.39 0.41 0.36 0.39 0.57 0.39

Antimony mg/L na na 0.0005 nd nd nd nd nd nd nd nd nd

Arsenic mg/L na na 0.0009 nd nd nd nd nd nd nd nd nd 0.005

Barium mg/L na na 0.0112 nd nd nd nd nd nd 0.065 nd nd

Beryllium mg/L na na nd nd nd nd nd nd nd nd nd nd

Bismuth mg/L na na na nd nd nd nd nd nd nd nd nd

Boron mg/L na na 0.01 nd 0.007 0.006 0.01 0.007 0.006 0.2 nd 0.006

Cadmium mg/L na na nd nd nd nd nd nd nd nd nd nd 0.000017

Chromium mg/L na na 0.0012 nd nd nd nd nd nd nd nd nd 0.0089

Cobalt mg/L na na nd nd nd nd nd nd nd nd nd nd

Copper mg/L nd nd 0.0051 nd nd nd nd nd nd 0.002 nd nd 0.002-0.0041

Iron mg/L na na na 0.07 0.13 0.31 0.37 0.33 0.36 0.3 0.23 0.13 0.3

Lead mg/L na na 0.001 0.0006 0.0014 0.0018 0.0009 0.0007 0.0009 0.0009 0.0011 0.0008 0.001-0.0071

Manganese mg/L na na na 0.008 0.008 0.01 0.009 0.009 0.007 0.013 0.01 0.007

Molybdenum mg/L na na na nd nd nd nd nd nd nd nd nd

Nickel mg/L na na nd nd nd nd nd nd nd nd nd nd 0.025-0.151

Selenium mg/L na na nd nd nd nd nd nd nd nd nd nd 0.001

Silver mg/L na na nd nd nd nd nd nd nd nd nd nd 0.0001

Strontium mg/L na na 0.0087 nd nd nd nd nd nd 0.005 nd nd

Thallium mg/L na na nd nd nd nd nd nd nd nd nd nd 0.0008

Tin mg/L na na nd nd nd nd nd nd nd nd nd nd

Titanium mg/L na na na nd 0.002 0.003 0.06 0.002 0.003 0.007 0.002 nd

Uranium mg/L na na 0.0004 0.0004 0.0006 0.0008 0.0005 0.0005 0.0009 0.0007 0.0005 0.0004

Vanadium mg/L na na 0.0006 nd nd nd nd nd nd nd nd nd

Zinc mg/L nd 0.0018 0.007 0.003 0.004 0.01 0.018 0.006 0.01 0.006 0.006 0.004 0.03

*        varies with hardness

nd     non-detect

1          varies with hardness

na     not analyzed

ns     not sampled

28-Jun-01 26-Jul-0123-Apr-00 28-May-00 28-Aug-00 25-Apr-01Parameters Units 01-Jun-01 28-Aug-01 12-Sep-01



SW-2

General Chemistry -Analytical Results 
CCME

Guidelines 
12-Nov-01 12-Dec-01 11-Oct-01 27-Nov-01 2001

Sodium mg/L 3.2 3.1 4.2 2.9 4.3 3.4 5.2 4 4.1 4.3 5.3 4.6

Potassium mg/L 0.3 0.3 0.5 0.1 1.2 0.3 0.5 0.2 0.3 0.3 0.5 0.2

Calcium mg/L 0.4 0.2 0.2 0.2 0.4 0.4 0.9 0.3 0.4 0.6 0.5 0.5

Magnesium mg/L 0.26 0.08 0.11 0.2 0.2 0.2 0.4 0.4 0.4 0.3 0.4 0.6

Alkalinity (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

Sulfate mg/L 3.1 2.2 nd nd nd 22 7 26 nd 19 4 nd

Chloride mg/L 3.8 5.6 4.6 4.9 6 5.8 8.8 4.8 6.2 7.3 7.9 6.8

Reactive Silica (as SiO2) mg/L 2.1 2.4 5.8 1.5 2.7 2.4 1.6 4.7 4.3 3 4.3 6.6

Phosphorus mg/L na na na nd nd nd 0.1 nd nd nd nd 0.1

Ortho Phosphate (as P) mg/L nd nd nd 0.1 nd 0.1 0.01 nd nd nd nd nd

Nitrite mg/L na na na nd nd nd nd nd nd nd nd nd 0.06

Nitrate + Nitrite (as N) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

Nitrate (as N) mg/L na na na nd nd nd nd nd nd nd nd nd

Ammonia (as N) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

Dissolved Organic Carbon mg/L 10.3 13.9 13.7 8.6 14.5 14.9 9.6 15.9 16 12.3 13.6 24.6

Color TCU 13 17.6 152 100 100 96 150 110 140 69 83 120

Turbidity NTU 3.3 2.5 0.3 0.4 0.4 0.5 11.6 0.2 0.5 1.2 0.2 0.3

Total Suspended Solids mg/L na 3 4 nd nd nd 11.9 nd 1 nd nd

Conductance (RCAp) uS/cm na na na 38 42 34 41 49 45 36 45 62

pH Units 4.4 4.1 4.5 4.4 4.4 4.5 4.6 4.1 4.4 4.7 4.6 4 >6.5;<9.0

Hardness (as CaCO3) mg/L 2 1.5 1.8 1.3 1.8 1.8 3.9 2.4 2.6 2.7 2.9 3.7

Bicarbonate (as CaCO3) mg/L 0.4 0.4 0.4 nd nd nd nd nd nd nd nd nd

Carbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

TDS (Calculated) mg/L 13.4 14.2 16.8 13 18 39 25 44 19 38 24 22

Cation Sum meq/L na na na 0.2 0.3 0.24 0.35 0.31 0.28 0.27 0.33 0.38

Anion Sum meq/L na na na 0.2 0.23 0.74 0.42 0.78 0.24 0.86 0.33 0.26

Ion Balance % na na na 1.2 11.9 50.7 9.41 43.1 8.1 51.8 0.48 19.7

Langlier Index @ 4C na na na -7.41 -7.41 -6.62 -7.22 -7.02 -7.41 -6.32 -7.21 -7.81

Langlier Index @ 20C na na na -7.01 -7.01 -6.22 -6.82 -6.62 -7.01 -5.92 -6.81 -7.41

Saturation pH @ 4C Units na na na 11.8 11.8 11.1 11.8 11.1 11.8 11.1 11.8 11.8

Saturation pH @ 20C Units na na na 11.4 11.4 10.7 11.4 10.7 11.4 10.7 11.4 11.4

*        varies with hardness

nd     non-detect

01-Jun-01 28-Aug-01 12-Sep-01

na     not analyzed

ns     not sampled

25-Apr-01Parameters Units 23-Apr-00 28-May-00 28-Aug-00 28-Jun-01



SW-2

Aluminum   mg/L na na 0.398 0.22 0.39 0.34 0.56

Antimony mg/L na na 0.0005 nd nd nd nd

Arsenic mg/L na na 0.0009 nd nd nd nd

Barium mg/L na na 0.0112 nd nd nd nd

Beryllium mg/L na na nd nd nd nd nd

Bismuth mg/L na na nd nd nd nd nd

Boron mg/L na na 0.01 nd 0.02 0.006 0.013

Cadmium mg/L na na nd nd 0.0018 nd nd

Chromium mg/L na na 0.0012 nd nd nd nd

Cobalt mg/L na na nd nd nd nd nd

Copper mg/L nd nd 0.0051 nd 0.006 nd 0.002

Iron mg/L 0.07 0.08 0.11 0.17 0.17 0.18 0.92

Lead mg/L na na 0.001 0.0006 0.0013 0.0011 0.003

Manganese mg/L nd nd nd 0.006 0.008 0.006 0.002

Molybdenum mg/L na na na nd nd nd nd

Nickel mg/L na na nd nd 3 nd nd

Selenium mg/L na na na nd nd nd nd

Silver mg/L na na na nd nd nd nd

Strontium mg/L na na 0.0087 nd nd nd nd

Thallium mg/L na na na nd nd nd nd

Tin mg/L na na na nd nd nd nd

Titanium mg/L na na na nd 0.002 0.002 0.057

Uranium mg/L na na 0.0004 0.0004 0.0006 0.0006 0.0008

Vanadium mg/L na na 0.0006 nd nd nd nd

Zinc mg/L nd 0.0018 0.007 0.056 0.028 0.007 0.033

*        varies with hardness

nd     non-detect

1          varies with hardness

ns     not sampled

26-Jul-01

na     not analyzed

28-Aug-00 25-Apr-01 ####### 28-Jun-01Parameters Units 23-Apr-00 28-May-00



CCME Guidelines
11-Oct-01 12-Nov-01 12-Dec-01 2001

0.41 0.28 0.33 0.58 0.39

nd nd nd nd nd

nd nd nd nd nd 0.005

nd nd 0.16 nd nd

nd nd nd nd nd

nd nd nd nd nd

0.008 0.006 0.26 nd 0.006

nd nd nd nd nd 0.000017

nd nd nd nd nd 0.0089

nd nd nd nd nd

nd nd 0.003 nd nd 0.002-0.0041

0.22 0.18 0.24 0.2 0.13 0.3

0.0008 0.0008 0.0009 0.0011 0.0008 0.001-0.0071

0.007 0.008 0.03 0.008 0.007

nd nd nd nd nd

nd nd nd nd nd 0.025-0.151

nd nd nd nd nd 0.001

nd nd nd nd nd 0.0001

nd nd 0.005 nd nd

nd nd nd nd nd 0.0008

nd nd nd nd nd

0.002 nd 0.007 0.002 0.002

0.0005 0.0004 0.0007 0.0005 0.0004

nd nd nd nd nd

0.005 0.008 0.006 0.005 0.005 0.03

28-Aug-01 12-Sep-01



SW-3
General Chemistry -Analytical Results 

CCME Guidelines 
2001

Sodium mg/L 0.3 na 2.6 20.1 21.7 14.8 10.3

Potassium mg/L 0.2 na 0.1 1.6 0.2 0.4 0.5

Calcium mg/L 0.4 0.2 0.3 1 1.5 1.6 0.8

Magnesium mg/L 0.22 0.27 0.2 0.5 0.5 0.3 0.3

Alkalinity (as CaCO3) mg/L nd nd nd na na na na

Sulfate mg/L 3.4 2.2 na na na 31 3

Chloride mg/L 3.4 5.6 1.6 29.7 36.4 20.5 14.4

Reactive Silica (as SiO2) mg/L 2.9 2.4 8.8 na 0.5 0.6 0.7

Phosphorus mg/L na na na 0.02 na na 0.4

Ortho Phosphate (as P) mg/L nd nd nd 0.1 na 0.2 0.02

Nitrite mg/L na na na na na na 0.01 0.06

Nitrate + Nitrite (as N) mg/L nd nd nd na na na na

Nitrate (as N) mg/L na na na na na na na

Ammonia (as N) mg/L na na na na na na na

Dissolved Organic Carbon mg/L 11.1 13.9 10.9 13.8 14.6 21.8 15.6

Color TCU 137 176 113 110 77 160 95

Turbidity NTU 2.5 2.5 0.3 0.6 3.5 1.8 15.2

Total Suspenaed Solids mg/L na 7 14 96 22.8 22.3 116

Conauctance (RCAp) uS/cm nd nd nd 124 140 97 60

pH Units 4.5 4.1 4.7 4.2 4.6 5 4.7 >6.5;<9.0

Hardness (as CaCO3) mg/L 1.9 1.5 1.5 4.6 5.8 5.2 3.2

Bicarbonate (as CaCO3) mg/L 0.4 0.4 3.8 na na na na

Carbonate (as CaCO3) mg/L na na na na na na na

TDS (Calculated) mg/L 13.2 14.2 16.8 56 64 74 31

Cation Sum meq/L na na na 1.07 1.09 0.79 0.35

Anion Sum meq/L na na na 0.9 1.09 1.34 0.42

Ion Balance % na na na 8.62 0.1 26.1 9.41

Langlier Inaex @ 4C na na na -7.63 -7.05 -5.93 -7.22

Langlier Inaex @ 20C na na na -7.23 -6.65 -5.53 -6.82

Saturation pH @ 4C Units na na na 11.8 11.7 10.9 11.8

Saturation pH @ 20C Units na na na 11.4 11.3 10.5 11.4

*        varies with hardness

nd     non-detect

na     not analyzed

ns     not sampled

Parameters Units 23-Apr-00 28-May-00 26-Jul-0128-Aug-00 25-Apr-01 01-Jun-01 28-Jun-01



SW-3
Metals -Analytical results 

CCME Guidelines
2001

Aluminum   mg/L na na 0.21 0.25 0.26 0.46 0.5

Antimony mg/L na na 0.0005 na na na na

Arsenic mg/L na na 0.0008 na na na 0.002 0.005

Barium mg/L na na 0.0003 na na 0.008 0.005

Beryllium mg/L na na nd na na na na

Bismuth mg/L na na nd na na na na

Boron mg/L na na 0.01 0.03 0.014 0.007 0.008

Cadmium mg/L na na nd na na na 0.0004 0.000017

Chromium mg/L na na nd na na na na 0.0089

Cobalt mg/L na na nd na na 1 na

Copper mg/L nd nd nd na na 0.003 0.002 0.002-0.0041

Iron mg/L 0.04 0.08 0.02 0.24 0.72 1.7 1.1 0.3

Lead mg/L na na 0.0004 0.0008 0.0008 0.0038 0.0012 0.001-0.0071

Manganese mg/L nd nd nd 0.022 0.052 0.039 0.029

Molybdenum mg/L na na nd na na na na

Nickel mg/L na na nd na na na 0.002 0.025-0.151

Selenium mg/L na na nd na na na na 0.001

Silver mg/L nd nd nd na na na na 0.0001

Strontium mg/L na na 0.0028 0.006 0.008 0.007 0.005

Thallium mg/L na na na na na na 0.0001 0.0008

Tin mg/L na na na na na na na

Titanium mg/L na na na na 0.002 0.003 0.046

Uranium mg/L na na 0.0005 0.0001 0.0002 0.0002 0.0003

Vanadium mg/L na na na na na na na

Zinc mg/L nd nd 0.007 0.021 0.013 0.016 0.021 0.03

*        varies with hardness

nd     non-detect

1          varies with hardness

Parameters Units 23-Apr-00 26-Jul-0128-Aug-00 25-Apr-01 01-Jun-01 28-Jun-0128-May-00

na     not analyzed

ns     not sampled



SW-4
General Chemistry -Analytical Results 

11-Oct-01 12-Nov-01 12-Dec-01

Sodium mg/L 2.8 3.6 3.7 4.5 3.9 3.3 4.1 4.9 5.1 4.6 5.5 5.2

Potassium mg/L 0.3 0.3 0.2 0.3 0.1 0.2 0.6 0.3 0.4 0.4 0.2 0.4

Calcium mg/L 0.3 0.3 0.3 0.3 0.6 0.6 0.3 0.4 0.4 0.3 0.4 0.3

Magnesium mg/L 0.16 0.22 0.21 0.2 0.2 0.2 0.3 0.3 0.3 0.2 0.4 0.4

Alkalinity (as CaCO3) mg/L nd nd 1 nd nd nd nd nd nd nd nd nd

Sulfate mg/L 3.3 2.2 nd nd nd 28 5 nd 32 3 nd 29

Chloride mg/L 3.2 5.7 5.4 7 6.4 5.3 6.3 7.3 7 6.2 8.2 6

Reactive Silica (as SiO2) mg/L 3.3 4.5 8 3.3 4.8 6 7.2 6.8 7.9 9.1 7.4 6.9

Phosphorus mg/L na na na 0.01 nd nd nd nd nd nd nd nd

Ortho Phosphate (as P) mg/L nd nd 0.03 0.1 nd nd nd 0.01 nd 0.01 nd nd

Nitrite mg/L na na na nd nd nd nd nd 0.01 nd nd nd

Nitrate + Nitrite (as N) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

Nitrate (as N) mg/L na na na nd nd nd nd nd nd nd nd nd

Ammonia (as N) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

Dissolved Organic Carbon mg/L 10.3 15.2 11.4 11.5 16.4 20.7 22.3 25.4 25.5 19.6 24.4 20.3

Color TCU 135 165 314 92 130 130 210 200 150 100 120 130

Turbidity NTU 2.6 2 0.4 0.3 0.3 0.3 0.3 0.4 0.6 0.5 0.3 0.1

Total Suspended Solids mg/L na 4.1 5.3 6 nd 2 2.5 1.9 nd nd nd nd

Conductance (RCAp) uS/cm na na na 43 44 35 37 49 40 42 66 58

pH Units 4.4 4.1 5.3 4.4 4.4 4.4 4.4 4.3 4.5 4.5 4.1 4

Hardness (as CaCO3) mg/L 1.4 1.3 1.4 1.6 2.3 2.3 2 2.2 2.2 1.6 2.6 2.4

Bicarbonate (as CaCO3) mg/L 0.4 0.4 1 nd nd nd nd nd nd nd nd nd

Carbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd nd nd nd

TDS (Calculated) mg/L 13.3 17 19.4 18 19 48 25 23 56 25 25 51

Cation Sum meq/L na na na 0.28 0.26 0.25 0.28 0.32 0.31 0.28 0.38 0.39

Anion Sum meq/L na na na 0.26 0.25 0.85 0.31 0.27 0.97 0.26 0.3 0.88

Ion Balance % na na na 2.9 3.22 54.2 4.89 8.16 51.2 2.32 12.4 38.6

Langlier Index @ 4C na na na -7.41 -7.41 -6.73 -7.42 -7.51 -6.63 -7.32 -7.72 -7.13

Langlier Index @ 20C na na na -7.01 -7.01 -6.33 -7.42 -7.11 -6.23 -6.92 -7.32 -6.73

Saturation pH @ 4C Units na na na 11.8 11.8 11.1 11.8 11.8 11.1 11.8 11.8 11.1

Saturation pH @ 20C Units na na na 11.4 11.4 10.7 11.4 11.4 10.7 11.4 11.4 10.7

*        varies with hardness

nd     non-detect

na     not analyzed

ns     not sampled

26-Jul-01 28-Aug-01 12-Sep-0128-Aug-00 25-Apr-01 ######## 28-Jun-01Parameters Units 23-Apr-00 28-May-00



SW-4
Metals -Analytical results 

CCME
Guidelines 

2001 11-Oct-01 12-Nov-01

Aluminum   mg/L na na 0.192 0.27 0.45 0.51 0.48 0.54 0.54 0.4 0.55

Antimony mg/L na na 0.0006 nd nd nd nd nd nd nd nd

Arsenic mg/L na na 0.0006 nd nd nd nd nd nd nd nd

Barium mg/L na na nd nd nd nd nd nd nd 0.056 nd

Beryllium mg/L na na nd nd nd nd nd nd nd nd nd

Bismuth mg/L na na na nd nd nd nd nd nd nd nd

Boron mg/L na na nd 0.006 0.007 0.005 0.005 0.009 nd 0.19 nd

Cadmium mg/L na na nd nd nd nd nd nd nd nd nd

Chromium mg/L na na nd nd nd nd nd nd nd nd nd

Cobalt mg/L na na nd nd nd nd nd nd nd nd nd

0.06 Copper mg/L nd nd 0.0009 nd nd 0.003 nd nd nd 0.002 nd

Iron mg/L 0.04 0.05 0.06 0.05 0.1 0.15 0.28 0.31 0.43 0.22 0.16

Lead mg/L na na 0.0004 0.0008 0.0008 0.0012 0.0008 0.0009 0.0012 0.0007 0.0007

Manganese mg/L na na nd 0.002 0.003 0.003 0.003 0.003 0.004 0.004 0.003

Molybdenum mg/L na na nd nd nd nd 0.008 nd nd nd ndnd

Nickel mg/L na na nd nd nd nd nd nd nd nd nd

Selenium mg/L na na nd nd nd nd nd nd nd nd nd

Silver mg/L na na nd nd nd nd nd nd nd nd nd

Strontium mg/L na na 0.0021 nd nd nd nd nd nd nd nd

>6.5;<9.0 Thallium mg/L na na nd nd nd nd nd nd nd nd nd

Tin mg/L na na nd nd nd nd nd nd nd nd nd

Titanium mg/L na na nd nd 0.002 0.003 0.051 0.002 0.002 0.007 0.002

Uranium mg/L na na 0.0003 0.0004 0.0006 0.0008 0.0005 0.0004 0.0004 0.0004 0.0004

Vanadium mg/L na na nd nd nd nd nd nd nd nd nd

Zinc mg/L nd 0.0018 0.005 0.004 0.007 0.016 0.012 0.007 0.009 0.0004 0.006

*        varies with hardness

nd     non-detect

1          varies with hardness

28-Aug-01 12-Sep-0128-Jun-01 26-Jul-01

na     not analyzed

ns     not sampled

28-May-00 28-Aug-00 25-Apr-01 01-Jun-01Parameters Units 23-Apr-00



CCME
Guidelines

12-Dec-01 2001

0.53

nd

nd 0.005

nd

nd

nd

nd

nd 0.000017

nd 0.0089

nd

nd 0.002-0.0041

0.13 0.3

0.0012 0.001-0.0071

0.002

nd

nd 0.025-0.151

nd 0.001

nd 0.0001

nd

nd 0.0008

nd

0.002

0.0005

nd

0.005 0.03



SW-5
General Chemistry -Analytical Results 

11-Oct-01 12-Nov-01 12-Dec-01

Sodium mg/L ns ns 3.3 4.6 2.6 3.8 3.2 3.3 3.2 3.9 4.2 4.1

Potassium mg/L ns ns nd 0.3 0.2 0.5 0.2 0.4 0.4 0.5 nd 0.7

Calcium mg/L ns ns 0.4 0.2 0.2 0.3 0.3 0.4 0.4 0.3 0.5 0.4

Magnesium mg/L ns ns 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.4

Alkalinity (as CaCO3) mg/L ns ns nd nd nd nd nd nd nd nd nd nd

Sulfate mg/L ns ns nd nd nd 29 3 nd 2 4 nd 34

Chloride mg/L ns ns 5.1 7.3 4.3 4.4 4.7 4.5 4.5 4.9 5.8 4.9

Reactive Silica (as SiO2) mg/L ns ns 7.4 3.4 4.8 5.4 7.9 7.6 10.6 11.5 7.4 6.9

Phosphorus mg/L ns ns na 0.01 nd 0.05 nd nd 0.1 nd nd nd

Ortho Phosphate (as P) mg/L ns ns nd 0.1 nd 0.1 0.01 nd 0.01 nd nd 0.01

Nitrite mg/L ns ns na nd nd nd nd nd nd nd nd nd

Nitrate + Nitrite (as N) mg/L ns ns nd nd nd nd nd nd nd nd nd nd

Nitrate (as N) mg/L ns ns na nd nd nd nd nd nd nd nd nd

Ammonia (as N) mg/L ns ns nd nd nd nd nd nd nd nd nd 0.13

Dissolved Organic Carbon mg/L ns ns 29.2 10.8 17.4 20 20 20.7 11.7 13.8 22.9 23.7

Color TCU ns ns 267 130 140 130 120 200 69 64 130 170

Turbidity NTU ns ns 0.3 0.3 1.3 0.2 0.2 0.7 7.4 1.5 0.2 10.7

Total Suspended Solids mg/L ns ns 4 nd nd 2 nd 13.5 17.4 6.6 nd 33.2

Conductance (RCAp) uS/cm ns ns na 48 37 34 31 32 25 31 62 55

pH Units ns ns 4.3 4.4 4.3 4.4 4.4 4.4 4.8 4.8 4 4

Hardness (as CaCO3) mg/L ns ns 2.2 1.3 1.3 1.6 1.6 1.8 1.8 1.6 3.3 2.6

Bicarbonate (as CaCO3) mg/L ns ns 0.4 nd nd nd nd nd nd nd nd nd

Carbonate (as CaCO3) mg/L ns ns nd nd nd nd nd nd nd nd nd nd

TDS (Calculated) mg/L ns ns 17.8 19 15 48 20 19 22 26 21 55

Cation Sum meq/L ns ns na 0.28 0.2 0.27 0.22 0.23 0.21 0.23 0.36 0.36

Anion Sum meq/L ns ns na 0.27 0.19 0.85 0.22 0.19 0.19 0.25 0.23 0.95

Ion Balance % ns ns na 1.2 3.1 5.2 0.14 9.75 3.32 3.16 22 45.2

Langlier Index @ 4C ns ns na -7.41 -7.51 -6.73 -7.41 -7.41 -7.01 -7.02 -7.81 -7.13

Langlier Index @ 20C ns ns na -7.01 -7.11 -6.33 -7.01 -7.01 -6.61 -6.62 -7.41 -6.73

Saturation pH @ 4C Units ns ns na 11.8 11.8 11.1 11.8 11.8 11.8 11.8 11.8 11.1

Saturation pH @ 20C Units ns ns na 11.4 11.4 10.7 11.4 11.4 11.4 11.4 11.4 10.7

*        varies with hardness

nd     non-detect

28-Aug-01 12-Sep-01

na     not analyzed

ns     not sampled

26-Jul-0128-Aug-00 25-Apr-01 01-Jun-01 28-Jun-01Parameters Units 23-Apr-00 28-May-00



SW-5
Metals -Analytical results 

CCME
Guidelines 

2001 11-Oct-01 12-Nov-01

Aluminum   mg/L ns ns 0.347 0.27 0.42 0.49 0.38 0.45 0.32 0.32 0.6

Antimony mg/L ns ns 0.0005 nd nd nd nd nd nd nd nd

Arsenic mg/L ns ns 0.0008 nd nd nd nd nd nd nd nd

Barium mg/L ns ns 0.001 nd nd nd nd nd nd 0.074 nd

Beryllium mg/L ns ns nd nd nd nd nd nd nd nd nd

Bismuth mg/L ns ns na nd nd nd nd nd nd nd nd

Boron mg/L ns ns nd 0.007 0.026 0.005 0.005 0.009 nd 0.25 nd

Cadmium mg/L ns ns nd nd nd nd nd nd nd nd nd

Chromium mg/L ns ns nd nd nd nd nd nd nd nd nd

Cobalt mg/L ns ns nd nd nd nd nd nd nd nd nd

0.06 Copper mg/L ns ns na nd nd 0.002 nd nd nd 0.002 nd

Iron mg/L ns ns 0.13 0.06 0.12 0.1 0.12 0.31 0.13 0.11 0.15

Lead mg/L ns ns 0.001 0.0063 0.0009 0.0012 0.0009 0.0009 0.0012 0.0005 0.0011

Manganese mg/L ns ns nd 0.003 0.002 0.003 0.002 0.003 0.002 0.003 0.003

Molybdenum mg/L ns ns nd nd nd nd nd nd nd nd nd

Nickel mg/L ns ns nd nd nd nd nd nd nd nd nd

Selenium mg/L ns ns nd nd nd nd nd nd nd nd nd

Silver mg/L ns ns nd nd nd nd nd nd nd nd nd

Strontium mg/L ns ns 0.0029 nd nd nd nd nd nd nd nd

>6.5;<9.0 Thallium mg/L ns ns nd nd nd nd nd nd nd nd nd

Tin mg/L ns ns nd nd nd nd nd nd nd nd nd

Titanium mg/L ns ns nd nd 0.002 0.002 0.048 0.002 0.002 0.009 0.002

Uranium mg/L ns ns 0.0007 0.0004 0.0006 0.0008 0.0007 0.0006 0.0006 0.0005 0.0005

Vanadium mg/L ns ns 0.0005 nd nd nd < 2 nd nd nd nd

Zinc mg/l ns ns 0.005 0.004 0.007 0.01 0.012 0.007 0.01 0.004 0.005

*        varies with hardness

nd     non-detect

1          varies with hardness

28-Aug-01 12-Sep-0128-Jun-01 26-Jul-0128-May-00 28-Aug-00 25-Apr-01 01-Jun-01

na     not analyzed

ns     not sampled

Parameters Units 23-Apr-00



CCME
Guidelines

12-Dec-01 2001

0.51

nd

nd 0.005

nd

nd

nd

0.005

nd 0.000017

nd 0.0089

nd

nd 0.002-0.0041

0.14 0.3

0.0016 0.001-0.0071

0.003

nd

nd 0.025-0.151

nd 0.001

nd 0.0001

nd

nd 0.0008

nd

0.002

0.0005

nd

0.01 0.03



SW-6
General Chemistry -Analytical Results 

CCME
Guidelines 

11-Oct-01 12-Nov-01 12-Dec-01 2001

Sodium mg/L ns ns 3.2 4.4 2.4 3.1 3.2 3.5 3.2 3.9 4.1 3.8

Potassium mg/L ns ns 0.1 0.1 nd 0.1 0.3 0.1 0.3 0.4 nd 0.3

Calcium mg/L ns ns 0.3 0.2 0.2 0.5 0.4 0.3 0.2 0.3 0.5 0.4

Magnesium mg/L ns ns 0.25 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.4

Alkalinity (as CaCO3) mg/L ns ns nd nd nd nd nd nd nd nd nd nd

Sulfate mg/L ns ns nd nd nd 30 7 nd nd 4 nd 33

Chloride mg/L ns ns 5.1 7.1 4.3 4.5 4.9 4.4 4.3 4.6 5.8 4.2

Reactive Silica (as SiO2) mg/L ns ns 7.8 3.3 4.9 5.5 7.9 8.5 10.3 11 7.3 7

Phosphorus mg/L ns ns na 0.01 nd 0.06 nd nd 0.1 nd nd nd

Ortho Phosphate (as P) mg/L ns ns nd nd nd nd nd nd 0.01 nd nd nd

Nitrite mg/L ns ns na nd nd nd nd nd nd nd nd nd 0.06

Nitrate + Nitrite (as N) mg/L ns ns nd nd nd nd 0.05 nd nd nd nd nd

Nitrate (as N) mg/L ns ns na nd nd nd 0.05 nd nd nd nd nd

Ammonia (as N) mg/L ns ns 0.04 nd nd nd nd nd nd nd nd nd

Dissolved Organic Carbon mg/L ns ns 23 10.7 18 22.5 20.8 18.7 12.7 13.6 nd 22

Color TCU ns ns 130 120 140 130 130 150 75 64 140 170

Turbidity NTU ns ns 0.3 0.2 0.3 0.3 0.9 0.4 0.8 0.4 0.5 0.2

Total Suspended Solids mg/L ns ns 1 4.5 nd nd 44 1 17.4 nd nd nd

Conductance (RCAp) uS/cm ns ns na 47 38 34 31 32 26 30 62 54

pH Units ns ns 4.3 4.3 4.3 4.4 4.5 4.4 4.8 4.8 4 4 >6.5;<9.0

Hardness (as CaCO3) mg/L ns ns 1.7 1.3 1.3 2.1 1.8 1.6 1.3 1.6 3.3 2.6

Bicarbonate (as CaCO3) mg/L ns ns 0.4 nd nd nd nd nd nd nd nd nd

Carbonate (as CaCO3) mg/L ns ns nd nd nd nd nd nd nd nd nd nd

TDS (Calculated) mg/L ns ns 18 18 15 48 25 20 24 26 21 52

Cation Sum meq/L ns ns na 0.27 0.19 0.24 0.22 0.23 0.21 0.23 0.35 0.33

Anion Sum meq/L ns ns na 0.27 0.19 0.87 0.31 0.19 0.19 0.24 0.23 0.91

Ion Balance % ns ns na 1.61 0.18 57.2 16.9 9.64 3.32 1.98 21.4 46.8

Langlier Index @ 4C ns ns na -7.51 -7.51 -6.73 -7.32 -7.41 -7.01 -7.02 -7.81 -7.13

Langlier Index @ 20C ns ns na -7.11 -7.11 -6.33 -6.92 -7.01 -6.61 -6.62 -7.41 -6.73

Saturation pH @ 4C Units ns ns na 11.8 11.8 11.1 11.8 11.8 11.8 11.8 11.8 11.1

Saturation pH @ 20C Units ns ns na 11.4 11.4 10.7 11.4 11.4 11.4 11.4 11.4 10.7

*        varies with hardness

nd     non-detect

na     not analyzed

ns     not sampled

26-Jul-0128-Aug-00 ######## ######## ########Parameters Units 23-Apr-00 28-May-00 ######## ########



SW-6
Metals -Analytical results 

CCME
Guidelines

11-Oct-01 12-Nov-01 12-Dec-01 2001

Aluminum   mg/L ns ns 0.43 0.31 0.42 0.53 0.39 0.44 0.3 0.32 0.59 0.52

Antimony mg/L ns ns 0.0005 nd nd nd nd nd nd nd nd nd

Arsenic mg/L ns ns 0.0009 nd nd nd nd nd nd nd nd nd 0.005

Barium mg/L ns ns 0.0005 nd nd nd nd nd nd 0.062 nd nd

Beryllium mg/L ns ns nd nd nd nd nd nd nd nd nd nd

Bismuth mg/L ns ns na nd nd nd nd nd nd nd nd nd

Boron mg/L ns ns nd nd 0.006 0.005 nd 0.006 0.005 0.21 nd nd

Cadmium mg/L ns ns 0.00004 nd nd nd nd nd nd nd nd nd 0.000017

Chromium mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.0089

Cobalt mg/L ns ns nd nd nd nd nd nd nd nd nd nd

Copper mg/L ns ns 0.0013 nd nd 0.002 nd nd nd 0.002 nd nd 0.002-0.0041

Iron mg/L ns ns 0.11 0.04 0.13 0.13 0.12 0.11 0.09 0.1 0.15 0.14 0.3

Lead mg/L ns ns 0.0008 0.0006 0.0008 0.0012 0.0007 0.0007 0.0007 0.0006 0.8 0.0008 0.001-0.0071

Manganese mg/L ns ns nd nd 0.003 0.002 0.002 nd 0.003 0.002 0.002 0.002

Molybdenum mg/L ns ns nd nd nd nd nd nd nd nd nd nd

Nickel mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.025-0.151

Selenium mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.001

Silver mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.0001

Strontium mg/L ns ns 0.0023 nd nd nd nd nd nd nd nd nd

Thallium mg/L ns ns nd nd nd nd nd nd nd nd nd nd 0.0008

Tin mg/L ns ns nd nd nd nd nd nd nd nd nd nd

Titanium mg/L ns ns nd nd 0.002 0.003 0.048 0.002 nd 0.007 0.002 0.002

Uranium mg/L ns ns 0.0007 0.0004 0.0006 0.0009 0.0007 0.0007 0.0006 0.0005 0.0005 0.0005

Vanadium mg/L ns ns 0.005 nd nd nd nd nd nd nd nd nd

Zinc mg/L ns ns 0.006 0.003 0.004 0.006 0.01 0.004 0.005 0.004 0.005 0.004 0.03

*        varies with hardness

nd     non-detect

1          varies with hardness

na     not analyzed

ns     not sampled

Parameters Units ######## ######## 12-Sep-01######## 26-Jul-0128-May-00 28-Aug-00 ######## ########



Pit Pond
General Chemistry -Analytical Results 

CCME
Guidelines 

11-Oct-01 12-Nov-01 12-Dec-01 2001

Sodium mg/L 2.1 1.8 2 2.1 1.7 1.7 1.9 1.4 1.8

Potassium mg/L 0.3 0.3 0.4 0.5 0.6 0.7 0.6 0.6 0.6

Calcium mg/L 0.5 0.5 0.6 0.6 0.5 0.5 0.6 0.5 0.5

Magnesium mg/L 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Alkalinity (as CaCO3) mg/L nd nd nd nd nd nd nd 1 nd

Sulfate mg/L nd 6 5 nd 3 9 3 nd 7

Chloride mg/L 3.3 3 2.8 2.6 2.6 2.8 3.1 2.4 2

Reactive Silica (as SiO2) mg/L nd nd nd nd 0.5 0.6 nd nd nd

Phosphorus mg/L nd 0.02 0.02 nd nd 0.1 nd nd nd

Ortho Phosphate (as P) mg/L 0.1 nd nd nd nd 0.04 0.02 nd nd

Nitrite mg/L nd nd nd nd nd 0.01 nd nd nd 0.06

Nitrate + Nitrite (as N) mg/L nd nd nd nd nd nd nd nd nd

Nitrate (as N) mg/L nd nd nd nd nd nd nd nd nd

Ammonia (as N) mg/L nd nd nd nd nd nd nd nd nd

Dissolved Organic Carbon mg/L nd nd 1.2 1.7 2.4 2.4 5.4 3.2 3.8

Color TCU 8 14 8 9 nd 22 23 13 14

Turbidity NTU 2.9 9.1 2.1 2.1 6.1 3.9 5.2 5.3 0.2

Total Suspended Solids mg/L 7 11.2 5 10.9 10.8 16.3 10.5 11.1 25.5

Conductance (RCAp) uS/cm 19 17 16 15 14 15 18 13 15

pH Units 5.8 6.1 5.8 5.8 5.5 6.6 6.1 5.7 5.7 >6.5;<9.0

Hardness (as CaCO3) mg/L 2.5 2.1 2.3 2.3 2.1 2.1 2.3 2.1 2.1

Bicarbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd

Carbonate (as CaCO3) mg/L nd nd nd nd nd nd nd nd nd

TDS (Calculated) mg/L 9 15 14 9 10 19 11 8 15

Cation Sum meq/L 0.15 0.13 0.15 0.16 0.14 0.14 0.15 0.12 0.14

Anion Sum meq/L 0.16 0.31 0.29 0.14 0.16 0.37 0.18 0.13 0.31

Ion Balance % 1.41 40.7 31.6 5.85 7.36 45.9 8.65 3.75 37

Langlier Index @ 4C -6.01 -5.01 -5.31 -6.01 -6.31 -4.51 -5.71 -6.1 -5.41

Langlier Index @ 20C -5.61 -4.61 -4.91 -5.61 -5.91 -4.11 -5.31 -5.7 -5.01

Saturation pH @ 4C Units 11.8 11.1 11.1 11.8 11.8 11.1 11.8 11.8 11.1

Saturation pH @ 20C Units 11.4 10.7 10.7 11.4 11.4 10.7 11.4 11.4 10.7

*        varies with hardness na     not analyzed

Parameters Units 28-Aug-01 12-Sep-0126-Jul-0128-Jun-0101-Jun-0125-Apr-01



nd     non-detect ns     not sampled



Pit Pond
Metals -Analytical results 

CCME Guidelines
11-Oct-01 12-Nov-01 12-Dec-01 2001

Aluminum   mg/L 0.14 0.21 0.39 0.2 0.23 0.19 0.29 0.19 0.2

Antimony mg/L nd nd nd nd nd nd nd nd nd

Arsenic mg/L nd nd nd nd nd nd nd nd nd 0.005

Barium mg/L nd nd nd nd nd nd nd nd nd

Beryllium mg/L nd nd nd nd nd nd nd nd nd

Bismuth mg/L nd nd nd nd nd nd nd nd nd

Boron mg/L 0.006 0.005 0.009 0.006 0.006 0.007 0.012 nd nd

Cadmium mg/L nd nd nd nd nd nd nd nd nd 0.000017

Chromium mg/L nd nd nd nd nd nd nd nd nd 0.0089

Cobalt mg/L nd nd nd nd nd nd nd nd nd

Copper mg/L nd nd nd nd nd 0.002 nd nd nd 0.002-0.0041

Iron mg/L 0.04 0.06 0.07 0.06 0.07 0.11 0.07 0.07 0.15 0.3

Lead mg/L nd nd 0.0005 nd nd 0.0074 nd nd nd 0.001-0.0071

Manganese mg/L 0.023 0.005 nd 0.007 0.01 0.008 0.006 0.006 0.007

Molybdenum mg/L nd nd nd nd nd nd nd nd nd

Nickel mg/L nd nd nd nd nd nd nd nd nd 0.025-0.151

Selenium mg/L nd nd nd nd nd nd nd nd nd 0.001

Silver mg/L nd nd nd nd nd nd nd nd nd 0.0001

Strontium mg/L nd nd nd nd nd nd nd nd nd

Thallium mg/L nd nd nd nd 0.0001 nd nd nd nd 0.0008

Tin mg/L nd nd nd nd nd nd nd nd nd

Titanium mg/L nd 0.002 0.002 0.044 0.003 0.003 0.003 0.007 0.003

Uranium mg/L 0.0004 0.0006 0 0.007 0.0008 0.0009 0.0008 0.0008 0.0006

Vanadium mg/L nd nd nd nd nd nd nd nd nd

Zinc mg/L 0.004 0.004 0.003 0.01 0.003 0.01 0.002 0.003 0.004 0.03

*        varies with hardness

nd     non-detect

1            varies with hardness

28-Aug-01

na     not analyzed

ns     not sampled

01-Jun-01 28-Jun-0125-Apr-01Units 26-Jul-01Parameters 12-Sep-01



Frog Pond
General Chemistry -Analytical Results 

CCME Guidelines 

11-Oct-01 12-Nov-01 2001

Sodium mg/L ns 2.7 3.1 ns 3.2 ns 4 3.7

Potassium mg/L ns 0.1 0.2 ns 0.2 ns 0.6 0.1

Calcium mg/L ns 0.3 0.5 ns 0.2 ns 0.3 0.5

Magnesium mg/L ns 0.2 0.2 ns 0.2 ns 0.2 0.6

Alkalinity (as CaCO3) mg/L ns nd nd ns nd ns nd nd

Sulfate mg/L ns nd 25 ns nd ns 4 nd

Chloride mg/L ns 4.3 5.1 ns 4.2 ns 4.5 8.7

Reactive Silica (as SiO2) mg/L ns 7.4 8.6 ns 8.4 ns 10.7 4.5

Phosphorus mg/L ns nd 0.02 ns nd ns nd nd

Ortho Phosphate (as P) mg/L ns nd nd ns nd ns nd nd

Nitrite mg/L ns nd nd ns nd ns nd nd 0.06

Nitrate + Nitrite (as N) mg/L ns nd nd ns nd ns nd nd

Nitrate (as N) mg/L ns nd nd ns nd ns nd nd

Ammonia (as N) mg/L ns nd nd ns nd ns nd nd

Dissolved Organic Carbon mg/L ns 12.4 15.2 ns 10.9 ns 8.7 nd

Color TCU ns 93 100 ns 73 ns 46 160

Total Suspended Solids mg/L ns 0.2 1.1 ns 1.5 ns nd nd

Turbidity NTU ns nd nd ns 0.2 ns 0.1 0.1

Conductance (RCAp) uS/cm ns 32 30 ns 25 ns 26 65

pH Units ns 4.5 4.7 ns 4.8 ns 5 4 >6.5;<9.0

Hardness (as CaCO3) mg/L ns 1.6 2.1 ns 1.3 ns 1.6 3.7

Bicarbonate (as CaCO3) mg/L ns nd nd ns nd ns nd nd

Carbonate (as CaCO3) mg/L ns nd nd ns nd ns nd nd

TDS (Calculated) mg/L ns 18 46 ns 19 ns 25 31

Cation Sum meq/L ns 0.19 0.2 ns 0.19 ns 0.23 0.12

Anion Sum meq/L ns 0.19 0.77 ns 0.18 ns 0.24 0.13

Ion Balance % ns 0.05 57.9 ns 1.76 ns 0.61 3.75

Langlier Index @ 4C ns -7.31 -6.42 ns -7.01 ns -6.82 -6.1

Langlier Index @ 20C ns -6.91 -6.02 ns -6.61 ns -6.42 -5.7

Saturation pH @ 4C Units ns 11.8 11.1 ns 11.8 ns 11.8 11.8

Saturation pH @ 20C Units ns 11.4 10.7 ns 11.4 ns 11.4 11.4

*        varies with hardness na     not analyzed

12-Sep-01Parameters Units 28-Jun-0125-Apr-01 26-Jul-0101-Jun-01 28-Aug-01



nd     non-detect ns     not sampled



Frog Pond
Metals -Analytical results 

CCME Guidelines

11-Oct-01 12-Nov-01 12-Dec-01 2001

Aluminum   mg/L ns 0.39 0.44 ns 0.34 ns 0.25 0.42 0.51
Antimony mg/L ns nd nd ns nd ns nd nd nd
Arsenic mg/L ns nd nd ns nd ns nd nd nd 0.005
Barium mg/L ns nd nd ns nd ns 0.057 nd nd
Beryllium mg/L ns nd nd ns nd ns nd nd nd
Bismuth mg/L ns nd nd ns nd ns nd nd nd
Boron mg/L ns 0.009 0.005 ns 0.006 ns 0.25 nd nd
Cadmium mg/L ns nd nd ns nd ns nd 0.0004 nd 0.000017
Chromium mg/L ns nd nd ns nd ns nd nd nd 0.0089
Cobalt mg/L ns nd nd ns nd ns nd nd nd

Copper mg/L ns nd nd ns nd ns 0.002 nd nd 0.002-0.0041

Iron mg/L ns 0.07 0.09 ns 0.08 ns 0.09 0.08 0.1 0.3

Lead mg/L ns 0.0005 0.0008 ns 0.0005 ns 0.0012 0.0009 0.0005 0.001-0.0071

Manganese mg/L ns nd nd ns nd ns 0.003 nd nd
Molybdenum mg/L ns nd nd ns nd ns nd nd nd

Nickel mg/L ns nd nd ns nd ns nd nd nd 0.025-0.151

Selenium mg/L ns nd nd ns nd ns nd nd nd 0.001
Silver mg/L ns nd nd ns nd ns nd nd nd 0.0001
Strontium mg/L ns nd nd ns nd ns nd 0.005 nd
Thallium mg/L ns nd nd ns nd ns nd nd 0.0008
Tin mg/L ns nd nd ns nd ns nd nnd nd
Titanium mg/L ns 0.002 0.002 ns nd ns 0.007 0.002 0.002
Uranium mg/L ns 0.0008 0.0009 ns 0.0007 ns 0.0005 0.0004 0.0006
Vanadium mg/L ns nd nd ns nd ns nd nd nd
Zinc mg/L ns 0.003 0.006 ns 0.004 ns 0.006 0.004 0.003 0.03

*        varies with hardness

nd     non-detect

1            varies with hardness

28-Aug-01

na     not analyzed

ns     not sampled

Parameters Units 26-Jul-0128-Jun-01 12-Sep-0125-Apr-01 01-Jun-01



SW-8 SW-8
General Chemistry -Analytical Results Metals -Analytical results 

CCME Guidelines CCME Guidelines 
2001 2001

Sodium mg/L 2.2 Aluminum   mg/L 0.5

Potassium mg/L nd Antimony mg/L nd

Calcium mg/L 0.3 Arsenic mg/L nd 0.005

Magnesium mg/L 0.2 Barium mg/L nd

Alkalinity (as CaCO3) mg/L nd Beryllium mg/L nd

Sulfate mg/L nd Bismuth mg/L nd

Chloride mg/L 3.2 Boron mg/L 0.007

Reactive Silica (as SiO2) mg/L 2.5 Cadmium mg/L nd 0.000017

Phosphorus mg/L nd Chromium mg/L nd 0.0089

Ortho Phosphate (as P) mg/L nd Cobalt mg/L nd

Nitrite mg/L nd 0.06 Copper mg/L nd 0.002-0.0041

Nitrate + Nitrite (as N) mg/L nd Iron mg/L 0.1 0.3

Nitrate (as N) mg/L nd Lead mg/L 0.0009 0.001-0.0071

Ammonia (as N) mg/L nd Manganese mg/L nd

Dissolved Organic Carbon mg/L 19.7 Molybdenum mg/L nd

Color TCU 130 Nickel mg/L nd 0.025-0.151

Total Suspended Solids mg/L nd Selenium mg/L nd 0.001

Turbidity NTU 0.4 Silver mg/L nd 0.0001

Conductance (RCAp) uS/cm 29 Strontium mg/L nd

pH Units 4.9 >6.5;<9.0 Thallium mg/L nd 0.0008

Hardness (as CaCO3) mg/L 1.6 Tin mg/L nd

Bicarbonate (as CaCO3) mg/L nd Titanium mg/L 0.002

Carbonate (as CaCO3) mg/L nd Uranium mg/L 0.001

TDS (Calculated) mg/L 11 Vanadium mg/L nd

Cation Sum meq/L 0.15 Zinc mg/L 0.006 0.03

Anion Sum meq/L 0.16 *        varies with hardness

Ion Balance % 3.17 nd     non-detect

Langlier Index @ 4C -6.91 1          varies with hardness

Langlier Index @ 20C -6.51

Saturation pH @ 4C Units 11.8

Saturation pH @ 20C Units 11.4

*        varies with hardness

nd     non-detect

na     not analyzed

ns     not sampled

na     not analyzed

ns     not sampled

Parameters Parameters Units 06-Jun-0106-Jun-01Units



SW-9 SW-9
General Chemistry -Analytical Results Metals -Analytical results 

CCME Guidelines CCME Guidelines 
2001 2001

Sodium mg/L 2.6 Aluminum   mg/L 0.44

Potassium mg/L nd Antimony mg/L nd

Calcium mg/L 0.3 Arsenic mg/L nd 0.005

Magnesium mg/L 0.2 Barium mg/L nd

Alkalinity (as CaCO3) mg/L nd Beryllium mg/L nd

Sulfate mg/L nd Bismuth mg/L nd

Chloride mg/L 3.6 Boron mg/L 0.005

Reactive Silica (as SiO2) mg/L 3.1 Cadmium mg/L nd 0.000017

Phosphorus mg/L nd Chromium mg/L nd 0.0089

Ortho Phosphate (as P) mg/L 0.01 Cobalt mg/L nd

Nitrite mg/L nd 0.06 Copper mg/L 0.002 0.002-0.0041

Nitrate + Nitrite (as N) mg/L nd Iron mg/L 0.11 0.3

Nitrate (as N) mg/L nd Lead mg/L 0.0013 0.001-0.0071

Ammonia (as N) mg/L nd Manganese mg/L 0.002

Dissolved Organic Carbon mg/L 20.8 Molybdenum mg/L nd

Color TCU 140 Nickel mg/L nd 0.025-0.151

Total Suspended Solids mg/L nd Selenium mg/L nd 0.001

Turbidity NTU 0.3 Silver mg/L nd 0.0001

Conductance (RCAp) uS/cm 33 Strontium mg/L nd

pH Units 4.3 >6.5;<9.0 Thallium mg/L nd 0.0008

Hardness (as CaCO3) mg/L 1.6 Tin mg/L nd

Bicarbonate (as CaCO3) mg/L nd Titanium mg/L 0.002

Carbonate (as CaCO3) mg/L nd Uranium mg/L 0.0008

TDS (Calculated) mg/L 13 Vanadium mg/L nd

Cation Sum meq/L 0.2 Zinc mg/L 0.014 0.03

Anion Sum meq/L 0.17 *        varies with hardness

Ion Balance % 9.28 nd     non-detect

Langlier Index @ 4C -7.51 1          varies with hardness

Langlier Index @ 20C -7.11

Saturation pH @ 4C Units 11.8

Saturation pH @ 20C Units 11.4

*        varies with hardness

Units 06-Jun-01

na     not analyzed

na     not analyzed

ns     not sampled

Parameters Units 06-Jun-01 Parameters



nd     non-detect ns     not sampled



 
 

 

 

APPENDIX A-E 
 

SAMPLING PROTOCOLS – SURFACE WATER AND GROUNDWATER 



 
MGI Sampling Protocols – Surface Water and Groundwater 

 
 
Field Sampling Practice and Quality Assurance/Quality Control Procedures 
 
During the execution of all field related tasks, a rigid protocol is followed. 
 
In terms of water sample collection, a rigorous Quality Assurance/Quality Control (QA/QC) is followed. 
 
In this regard we utilize a protocol for collecting and analysing water samples which is defensible in legal 
forums.  This protocol meets the requirements outlined in the "Handbook of Analytical Methods of 
Environmental Samples" and "A Guide to the Collection and Submission of Samples for Laboratory 
Analysis."  All personnel collecting samples in this study have been thoroughly trained and are experienced 
in the sampling, preservation and field analysis techniques detailed in our protocol. 
 
All groundwater monitoring wells/piezometers are purged to ensure stabilization of specific conductance, 
prior to sampling.  This ensures that samples are representative of formation waters.  All purging and 
sampling is conducted using dedicated polyethylene tubing to prevent external contamination.  All personnel 
purging or sampling wear new surgical gloves at each monitoring well/piezometer installation. 
 
All sample sets are collected in as short a time period as possible.  This precaution ensures that the samples 
collected are representative and comparable for data interpretation purposes.  The samples collected are 
preserved as required and stored at 4°C during shipment to the laboratory. Chain of Custody documents 
are used to track samples as they are transported from the field sampler to the laboratory for analysis. One 
chain of custody document is produced for each laboratory identifying all of the samples shipped by the field 
sampler to that laboratory.  The chain of custody documents are completed in triplicate and a photocopy is 
maintained in the project files. Upon receipt of the samples, the lab fills out the forms as well and returns one 
copy to MGI. This completed copy is also retained in the project files. 
 
The above sampling protocols, labelling procedures and chain of custody tracking are QA/QC procedures 
in themselves as they ensure that representative samples are collected, identified and received at the 
laboratory. 
 
GROUNDWATER 
 
Upon arrival at each well location, the well and surrounding area is inspected for signs of damage or other 
conditions that could have an effect on the quality of the groundwater sample to be collected (e.g. 
compromise of surface seal, broken well casing, evidence of vandalism or other unauthorized tampering, 
etc). Static water levels and the total well depth are then measured in each monitoring well. The well depth 
is compared to the available well construction details as a measure of the overall integrity of the well. 
Following this procedure each well is thoroughly purged via the removal of a minimum three pore volumes 
of water prior to sample collection. The purging involves the removal of a minimum of three borehole 
volumes of groundwater from each monitor well. However, during this exercise, field parameters (i.e. 
conductivity, temperature, pH and/or dissolved oxygen) are measured on an on-going basis and samples are 
only collected following the stabilization of the measured parameter(s). 



 
 
Groundwater samples are collected using dedicated Waterra™ tubing and footvalves installed in each well 
and the samples are collected directly into new, laboratory supplied bottles while ensuring that the tubing 
does not come into contact with the sample bottle. Samples collected for metal analysis are field filtered, 
using a new Waterra™ 0.45 µm inline filter for each sample, and acidified prior to analysis. If required, any 
sample to be submitted for the analysis of volatile organic compounds (VOCs) would be collected using a 
new disposable bottom loading bailer to ensure that the potential for VOC off gassing is minimized. 
 
Field personnel wear new disposable powderless latex gloves during throughout the sample collection and 
handling process. Any equipment that is used at more than one sample location (e.g. water level metre) is 
washed using a biodegradable soap and triple rinsed with distilled water prior to being reused at subsequent 
sample locations. Finally, where practical, the wells are sampled in the anticipated order of increasing 
concentrations of constituents of concern. 
 
SURFACE WATER 
 
Surface water samples are collected directly into new laboratory supplied bottles by dipping the bottles 
below the surface of the water while ensuring that bottom sediments are not disturbed to the maximum 
extent possible. The top of the sample bottle is also directed upstream to ensure that any material that may 
be disturbed will not be captured in the sample. In extreme low flow cases, it may be necessary to create a 
small depression in the streambed to ensure an adequate depth of water for sample collection. If this 
becomes necessary, a brief period of time is allowed to elapse prior to the actual collection of the sample to 
ensure that any disturbed sediments are flushed from the sample location prior to sample collection. 
 
Surface water samples collected for metal analysis are field acidified, however they are not filtered due to 
the fact that the analytical data is typically interpreted with respect to the CCME Freshwater Aquatic Life 
Guidelines, which are based on total metal concentrations as opposed to dissolved concentrations. 



 
 

 

 

APPENDIX A-F 
 

GROUNDWATER CHEMISTRY MONITORING DATA 



CCME Guidelines 
20011

Sodium mg/L 3.5 4.9 19.4
Potassium mg/L 0.8 nd 0.9
Calcium mg/L 1 0.2 1
Magnesium mg/L 0.3 0.1 0.3
Alkalinity (as CaCO3) mg/L 7 nd 16
Sulfate mg/L 2 7 30
Chloride mg/L 3.6 3.1 5.5
Reactive Silica (as SiO2) mg/L 8 4.1 11.1
Phosphorus mg/L nd nd nd
Ortho Phosphate (as P) mg/L nd nd nd
Nitrite mg/L nd nd nd 0.06
Nitrate + Nitrite (as N) mg/L nd nd nd
Nitrate (as N) mg/L nd nd nd
Ammonia (as N) mg/L nd nd nd
Total Organic Carbon mg/L 1.4 5.8 5.5
Color TCU nd nd 36
Turbidity NTU 284 357 76.5
Conductance (RCAp) uS/cm 27 30 103
pH Units 6.1 5.4 6.3 >6.5;<9.0
Hardness (as CaCO3) mg/L 3.7 0.9 3.7
Bicarbonate (as CaCO3) mg/L 7 nd 16
Carbonate (as CaCO3) mg/L nd nd nd
TDS (Calculated) mg/L 24 23 78
Cation Sum meq/L 0.25 0.24 0.95
Anion Sum meq/L 0.29 0.34 1.1
Ion Balance % 6.5 16.5 7.67
Langlier Index @ 4C -4.87 -5.72 -4.33
Langlier Index @ 20C -4.47 -5.32 -3.93
Saturation pH @ 4C Units 11 11.1 10.6
Saturation pH @ 20C Units 10.6 10.7 10.2

1     Canadian Water Quality Guidelines for the Protection of Aquatic Life (2001)

nd     non-detect

Groundwater Analytical Results - General Chemistry 
January 11, 2002

UnitsParameters MW99-20 MW01-40 MW01-41



CCME Guidelines
20011

Aluminum   mg/L 0.08 0.39 0.46
Antimony mg/L nd 0.006 0.004
Arsenic mg/L nd nd nd 0.005
Barium mg/L nd 0.092 0.17
Beryllium mg/L nd nd nd
Bismuth mg/L nd nd nd
Boron mg/L nd 0.19 0.29
Cadmium mg/L nd nd 0.0008 0.000017
Chromium mg/L nd nd nd 0.001
Cobalt mg/L nd nd 0.001

Copper mg/L 0.002 0.006 0.028 0.002-0.0042

Iron mg/L 0.14 0.1 1.1 0.3

Lead mg/L 0.0007 nd 0.0015 0.001-0.0072

Manganese mg/L 0.078 0.002 0.016
Molybdenum mg/L nd nd 0.051

Nickel mg/L nd 0.004 0.01 0.025-0.152

Selenium mg/L nd nd nd 0.001
Silver mg/L nd nd nd 0.0001
Strontium mg/L 0.005 0.007 0.013
Thallium mg/L nd nd nd 0.0008
Tin mg/L nd nd nd
Titanium mg/L nd 0.003 0.004
Uranium mg/L 0.0002 0.0001 0.041
Vanadium mg/L nd nd nd
Zinc mg/L 0.018 0.024 0.11 0.03

1     Canadian Water Quality Guidelines for the Protection of Aquatic Life (2001)
2     varies with hardness
nd   non-detect

Groundwater Analytical Results - Metals
January 11, 2002

UnitsParameters MW99-20 MW01-40 MW01-41















 
 

 

 

APPENDIX A-G 
 

HYDRAULIC CONDUCTIVITY TESTING – SITE GROUNDWATER WELLS 



Test Hole MW99-20 ** All input parameters entered in metres

Depth to water table 5.160   Radius of PVC 0.051
before bail

  Radius of Screen 0.051
Depth to water table 6.93
after bail   Length of Screen 14.40

Depth of test hole 14.40   Length of 9.24 (calculated)
  Saturated Screen

Time   Depth   Depth   (H-h)/(H-Ho) log(H-h)/(Ho-H) Log=0.37
(min) (metres) from datum

============================================================================================================
0.00 6.93 7.47 1.00 0.000 0.37
0.50 6.81 7.59 0.93 -0.030 0.37
1.00 6.69 7.71 0.86 -0.063 0.37
1.50 6.50 7.90 0.76 -0.121 0.37
2.00 6.33 8.07 0.66 -0.180 0.37
2.50 6.21 8.19 0.59 -0.227 0.37
3.00 6.12 8.28 0.54 -0.266 0.37
3.50 6.05 8.35 0.50 -0.299 0.37
4.00 5.96 8.44 0.45 -0.345 0.37
4.50 5.87 8.53 0.40 -0.397 0.37
5.00 5.80 8.60 0.36 -0.442 0.37
6.00 5.68 8.72 0.29 -0.532 0.37
7.00 5.59 8.81 0.24 -0.615 0.37
8.00 5.52 8.88 0.20 -0.692 0.37
9.00 5.47 8.93 0.18 -0.757 0.37
10.00 5.41 8.99 0.14 -0.850 0.37
11.00 5.39 9.01 0.13 -0.886 0.37
12.00 5.38 9.02 0.12 -0.906 0.37
13.00 5.36 9.04 0.11 -0.947 0.37
14.00 5.33 9.07 0.10 -1.018 0.37
15.00 5.30 9.10 0.08 -1.102 0.37
20.00 5.22 9.18 0.03 -1.470 0.37
25.00 5.21 9.19 0.03 -1.549 0.37
30.00 5.20 9.20 0.02 -1.646 0.37

To = 4.90

Hydraulic Conductivity: 77.94   (metres/year)
1.48E-04   (metres/min)
2.47E-06   (metres/sec)
2.47E-04   (cm/sec)

Bail Test Results
20232-B

Monitor Well No. MW99-20

Project and Piezometer ---->
(This will form title for graph)
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Test Hole MW01-40 ** All input parameters entered in metres

Depth to water table 1.400   Radius of PVC 0.051
before bail

  Radius of Screen 0.051
Depth to water table 2.10
after bail   Length of Screen 3.60

Depth of test hole 3.60   Length of 2.20 (calculated)
  Saturated Screen

Time   Depth   Depth   (H-h)/(H-Ho) log(H-h)/(Ho-H) Log=0.37
(min) (metres) from datum

============================================================================================================
0.00 2.10 1.50 1.00 0.000 0.37
0.50 1.94 1.66 0.77 -0.113 0.37
1.00 1.89 1.71 0.70 -0.155 0.37
1.50 1.85 1.75 0.64 -0.192 0.37
2.00 1.81 1.79 0.59 -0.232 0.37
2.50 1.78 1.82 0.54 -0.265 0.37
3.00 1.76 1.84 0.51 -0.289 0.37
3.50 1.73 1.87 0.47 -0.327 0.37
4.00 1.71 1.89 0.44 -0.354 0.37
4.50 1.69 1.91 0.41 -0.383 0.37
5.00 1.66 1.94 0.37 -0.430 0.37
6.00 1.63 1.97 0.33 -0.483 0.37
7.00 1.61 1.99 0.30 -0.523 0.37

To = 5.00

Hydraulic Conductivity: 232.33   (metres/year)
4.42E-04   (metres/min)
7.37E-06   (metres/sec)
7.37E-04   (cm/sec)

Bail Test Results
20232-B

Monitor Well No. MW01-40

Project and Piezometer ---->
(This will form title for graph)
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Test Hole MW01-41 ** All input parameters entered in metres

Depth to water table 4.600   Radius of PVC 0.051
before bail

  Radius of Screen 0.051
Depth to water table 13.86
after bail   Length of Screen 3.00

Depth of test hole 25.00   Length of 3.00 (calculated)
  Saturated Screen

Time   Depth   Depth   (H-h)/(H-Ho) log(H-h)/(Ho-H) Log=0.37
(min) (metres) from datum

============================================================================================================
0.00 13.86 11.14 1.00 0.000 0.37
0.50 13.54 11.46 0.97 -0.015 0.37
1.00 13.38 11.62 0.95 -0.023 0.37
1.50 13.25 11.75 0.93 -0.030 0.37
2.00 13.11 11.89 0.92 -0.037 0.37
2.50 12.96 12.04 0.90 -0.044 0.37
3.00 12.80 12.20 0.89 -0.053 0.37
3.50 12.71 12.29 0.88 -0.058 0.37
4.00 12.50 12.50 0.85 -0.069 0.37
4.50 12.35 12.65 0.84 -0.077 0.37
5.00 12.25 12.75 0.83 -0.083 0.37
6.00 11.95 13.05 0.79 -0.100 0.37
7.00 11.70 13.30 0.77 -0.115 0.37
8.00 11.46 13.54 0.74 -0.130 0.37
9.00 11.24 13.76 0.72 -0.144 0.37
10.00 11.01 13.99 0.69 -0.160 0.37
11.00 10.89 14.11 0.68 -0.168 0.37
12.00 10.78 14.22 0.67 -0.176 0.37
13.00 10.58 14.42 0.65 -0.190 0.37
14.00 10.33 14.67 0.62 -0.208 0.37
15.00 10.20 14.80 0.60 -0.218 0.37
20.00 10.00 15.00 0.58 -0.234 0.37
25.00 8.65 16.35 0.44 -0.359 0.37
30.00 7.97 17.03 0.36 -0.439 0.37
35.00 7.56 17.44 0.32 -0.495 0.37
40.00 7.09 17.91 0.27 -0.570 0.37
55.00 6.17 18.83 0.17 -0.771 0.37

To = 28.00

Hydraulic Conductivity: 32.93   (metres/year)
6.26E-05   (metres/min)
1.04E-06   (metres/sec)
1.04E-04   (cm/sec)

Bail Test Results
20232-B

Monitor Well No. MW01-41

Project and Piezometer ---->
(This will form title for graph)
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APPENDIX A-H 
 

LAND MANAGEMENT PLAN PROPOSAL 







 
 

 

 

APPENDIX A-I 
 

MUNICIPALITY OF ARGYLE – LETTER OF SUPPORT 





 
 

 

 

APPENDIX A-J 
 

UPDATE LETTER – RR#1 RESIDENTS 





 
 

 

 

APPENDIX A-K 
 

NSDEL – MINISTER MORSE DECISION LETTER - NOVEMBER 2001 







 
 

 

 

APPENDIX A-L 
 

DILLON CONSULTING  
ERRATA SHEET FOR TERRESTRIAL AND AQUATIC HABITAT SURVEYS




