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Appendix A3.1 

Water quality data, RAMP 2003. 



Table A3.1 Water quality at RAMP sampling stations, winter 2003 (all variables excluding metals).

Athabasca R. Lakes
Detection ATR-DD FIR-1 FIR-2B ELR-1 MAR-2 CHR-1 CHR-2 CLR-1 CLR-2 KEL-1

Variable type Variable limit Units 3/22/2003 3/25/2003 3/25/2003 3/25/2003 3/24/2003 3/23/2003 3/26/2003 3/23/2003 3/23/2003 3/24/2003
Alkalinity, Total (as CaCO3) 5 mg/L 147 129 109 144 314 226 254 92 51.5 181
Bicarbonate (HCO3) 5 mg/L 180 157 133 176 383 275 310 112 63.5 220
Carbonate (CO3) 5 mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Color, True 3 T.C.U. 35 30 50 35 175 80 35 40 37.5 150
Conductivity (EC) 0.2 uS/cm 544 275 224 360 1140 1150 503 488 388.5 354
Dissolved Organic Carbon 1 mg/L 4 4 4 12 29 13 11 6 4.5 40
Hardness (as CaCO3) - mg/L 174 134 107 140 314 214 236 98 64 161
Hydroxide (OH) 5 mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
pH 0.1 pH 7.9 7.6 7.5 7.7 7.7 7.7 7.8 7.6 7.5 7.8
Total Dissolved Solids 10 mg/L 330 90 80 140 730 670 310 300 190 280
Total Organic Carbon 1 mg/L 4 5 5 12 30 13 11 7 5 42
Total Suspended Solids 3 mg/L <3 <3 <3 <3 42 34 6 5 <3 3

Field Conductivity 0.1 us 268.3 133.3 107.6 177.4 903 593 158.35 162 192.8 186.1
Dissolved Oxygen 0.01 mg/L 11.53 4.42 0.78 4.1 0.8 4.23 12.65 13.88 0.24
Temperature 0.1 celsius 0.2 <0.1 0.1 <0.1 0.1 0 4.91 0.1 0.1 1.7

Hydrocarbons Hydrocarbons, Recoverable (I.R.) 0.5 mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Naphthenic Acids 1 mg/L <1 <1 <1 <1 2 <1 <1 <1 <1 <1
Phenols (4AAP) 0.001 mg/L <0.001 <0.001 <0.001 <0.001 0.011 <0.001 <0.001 <0.001 <0.001 <0.001

Major Ions Calcium (Ca) 0.5 mg/L 46.8 36 28.6 38.1 80.1 56 63.4 23.4 16 41.9
Chloride (Cl) 1 mg/L 49 4 2 4 149 223 1 85 77 2
Magnesium (Mg) 0.1 mg/L 13.8 10.7 8.7 10.9 27.8 18 18.8 9.5 5.85 13.7
Potassium (K) 0.1 mg/L 2.2 1.3 1.1 1.8 10.6 2.7 3.3 1.8 1.3 2.3
Sodium (Na) 1 mg/L 53 6 5 26 139 168 20 61 53 19
Sulfate (SO4) 0.5 mg/L 51.4 7.5 4.8 32.9 83.3 28.8 23.2 18.9 13.55 10.6
Sulphide 0.003 mg/L 0.006 0.019 0.014 0.024 0.031 0.003 <0.003 0.004 0.0025 0.031

Nutrients & BOD Ammonia-N 0.05 mg/L 0.12 0.11 0.25 <0.05 0.56 0.32 0.55 0.09 0.065 2.01
Biochemical Oxygen Demand 2 mg/L <2 <2 <2 <2 8 <2 <2 <2 <2 2
Nitrate+Nitrite-N 0.1 mg/L 0.3 0.1 <0.1 0.3 0.4 0.1 0.2 0.3 0.2 <0.1
Phosphorus, Dissolved 0.001 mg/L 0.033 0.015 0.055 0.008 0.029 0.017 0.014 0.018 0.0195 0.008
Phosphorus, Total 0.001 mg/L 0.05 0.035 0.109 0.017 0.125 0.069 0.035 0.04 0.038 0.015
Total Kjeldahl Nitrogen 0.2 mg/L 0.3 0.4 0.4 0.5 1.9 1 0.7 0.4 0.25 3.5

Conventional 
parameters

Station
Southern tributariesWestern tributariesEastern tributaries
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Table A3.2 Water quality at RAMP sampling stations, winter 2003 (dissolved and total metals).

Athabasca R. Lakes
Det. ATR-DD FIR-1 FIR-2B ELR-1 MAR-2 CHR-1 CHR-2 CLR-1 CLR-2 KEL-1

Variable type Variable limit Units 3/22/2003 3/25/2003 3/25/2003 3/25/2003 3/24/2003 3/23/2003 3/26/2003 3/23/2003 3/23/2003 3/24/2003

Metals, dissolved Aluminum (Al) 0.0001 mg/L 0.0039 0.0033 0.0028 0.006 0.0018 0.0022 0.0047 0.0054 0.0035 0.0069

Antimony (Sb) 0.000004 mg/L 0.0001 <0.000004 <0.000004 0.00001 0.00004 0.00002 0.00002 0.00002 0.0001 0.0001

Arsenic (As) 0.00002 mg/L 0.0007 0.0001 0.0002 0.0006 0.0006 0.0004 0.0006 0.0004 0.0004 0.001

Barium (Ba) 0.00002 mg/L 0.0653 0.0328 0.0325 0.0351 0.0615 0.0784 0.0235 0.0172 0.0525 0.0946

Beryllium (Be) 0.00004 mg/L <0.00004 0.0005 0.0001 <0.00004 <0.00004 0.0002 0.0001 <0.00004 0.0003 0.0004

Bismuth (Bi) 0.00001 mg/L <0.00001 0.00002 0.00001 0.00001 0.00001 0.00002 0.00001 <0.00001 0.00001 <0.00001

Boron (B) 0.0001 mg/L 0.0374 0.0217 0.0115 0.067 0.181 0.0938 0.0545 0.031 0.113 0.141

Cadmium (Cd) 0.00001 mg/L 0.0001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001 0.00003 0.00004 0.00001 <0.00001

Calcium (Ca) 0.01 mg/L 45.4 33.8 27.2 37.8 53.2 60.3 22.4 15.1 35.5 74.2

Chlorine (Cl) 0.2 mg/L 51 3.1 0.796 3.25 219 0.71 85.8 76.8 4.79 139

Chromium (Cr) 0.0001 mg/L 0.0003 0.0001 <0.0001 0.0003 0.0004 0.0002 0.0003 0.0002 0.0002 0.0007

Cobalt (Co) 0.00002 mg/L 0.00005 0.0001 0.0001 0.0001 0.0004 0.0004 0.00005 <0.00002 0.0001 0.0018

Copper (Cu) 0.0001 mg/L 0.0042 0.0021 0.0028 0.0054 0.0031 0.0008 0.0025 0.0026 0.0026 0.005

Iron (Fe) 0.003 mg/L 0.132 0.194 0.502 1.26 0.0223 0.0234 0.258 0.351 0.0699 0.374

Lead (Pb) 0.00001 mg/L 0.0004 0.0002 0.0003 0.0012 0.0002 0.0001 0.0003 0.0004 0.0002 0.0004

Lithium (Li) 0.0001 mg/L - 0.0052 0.0033 0.0105 0.0245 0.0209 0.0102 0.0064 0.0187 0.0388

Manganese (Mn) 0.00001 mg/L 0.0235 0.14 0.304 0.242 0.936 1.04 0.0576 0.0192 0.0216 3.87

Mercury (Hg) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

Molybdenum (Mo) 0.00002 mg/L 0.0011 0.0002 0.0003 0.0001 0.0005 0.0011 0.0001 0.0001 0.0005 0.0014

Nickel (Ni) 0.0001 mg/L 0.0007 <0.0001 <0.0001 0.0005 0.0003 <0.0001 0.0003 0.0003 0.0011 0.0026

Selenium (Se) 0.0005 mg/L 0.0008 <0.0005 0.0008 0.0012 0.0007 <0.0005 0.0009 0.0008 0.0007 0.0013

Silver (Ag) 0.00001 mg/L 0.00002 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001

Strontium (Sr) 0.000004 mg/L 0.36 0.0898 0.0536 0.117 0.432 0.289 0.189 0.14 0.158 0.42

Thallium (Tl) 0.000003 mg/L 0.00004 0.00001 <0.000003 0.00002 0.00004 <0.000003 0.00005 0.00003 0.00002 0.00001

Thorium (Th) 0.000003 mg/L 0.00001 0.00003 0.00001 <0.000003 0.00004 0.00001 0.00002 0.00001 0.000003 0.00001

Tin (Sn) 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Titanium (Ti) 0.0002 mg/L 0.0008 0.0022 0.0017 0.0005 0.0009 0.0013 0.0015 0.0007 0.0014 0.0016

Uranium (U) 0.000003 mg/L 0.0005 0.0001 0.00004 0.00001 0.0002 0.0002 0.0001 0.00001 0.0002 0.001

Vanadium (V) 0.00001 mg/L 0.0004 0.0001 0.0002 0.0004 <0.00001 0.0002 0.0002 0.00002 0.0001 0.0004
Zinc (Zn) 0.0002 mg/L 0.0064 0.0046 0.0039 0.0057 0.0037 0.006 0.0046 0.0055 0.0032 0.0059

Station
Eastern tributaries Western tributaries Southern tributaries
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Table A3.2 Water quality at RAMP sampling stations, winter 2003 (dissolved and total metals).

Athabasca R. Lakes
Det. ATR-DD FIR-1 FIR-2B ELR-1 MAR-2 CHR-1 CHR-2 CLR-1 CLR-2 KEL-1

Variable type Variable limit Units 3/22/2003 3/25/2003 3/25/2003 3/25/2003 3/24/2003 3/23/2003 3/26/2003 3/23/2003 3/23/2003 3/24/2003

Station
Eastern tributaries Western tributaries Southern tributaries

Metals, total Aluminum (Al) 0.001 mg/L 0.0798 0.0662 0.0732 0.0194 1.38 0.121 0.117 0.0743 0.174 1.66

Antimony (Sb) 0.000004 mg/L 0.0001 <0.000004 0.00001 0.00002 0.0001 0.00002 0.00004 0.00003 0.0001 0.0001

Arsenic (As) 0.00002 mg/L 0.0007 0.0003 0.0004 0.0005 0.0011 0.0005 0.0005 0.0007 0.0003 0.0015

Barium (Ba) 0.0001 mg/L 0.0679 0.0338 0.0354 0.0376 0.0734 0.0801 0.0245 0.0185 0.0542 0.109

Beryllium (Be) 0.00004 mg/L <0.00004 0.0004 0.0001 0.0005 <0.00004 0.00005 <0.00004 <0.00004 0.0004 0.0001

Bismuth (Bi) 0.000005 mg/L <0.00001 0.00001 0.00001 <0.00001 0.00003 0.00001 0.00001 0.00001 0.00001 0.00002

Boron (B) 0.00008 mg/L 0.0369 0.021 0.0125 0.0697 0.194 0.0961 0.0538 0.031 0.114 0.149

Cadmium (Cd) 0.00002 mg/L 0.00004 <0.00002 <0.00002 <0.00002 0.00003 <0.00002 0.00003 0.00003 <0.00002 0.0001

Calcium (Ca) 0.01 mg/L 44.1 34.1 27.4 38.6 56.1 61.4 22.5 15.1 36 76

Chlorine (Cl) 0.6 mg/L 52.7 3.77 1.58 2.52 228 1.71 85.3 78.3 4.78 139

Chromium (Cr) 0.00008 mg/L 0.0004 0.0002 - 0.0003 0.0018 0.0002 0.0004 0.0003 0.0004 0.0025

Chromium (Cr) 0.0001 mg/L - - <0.0001 - - - - - - -

Cobalt (Co) 0.00002 mg/L 0.0001 0.0001 0.0001 0.0001 0.0008 0.0004 0.0001 0.00005 0.0001 0.0023

Copper (Cu) 0.00008 mg/L 0.0052 0.0033 0.0045 0.0077 0.0048 0.0018 0.0036 0.004 0.0032 0.0087

Iron (Fe) 0.003 mg/L 0.344 0.517 1.15 1.51 1.69 0.396 0.745 0.757 0.331 3.29

Lead (Pb) 0.00001 mg/L 0.001 0.0006 0.0009 0.0017 0.0013 0.0005 0.0009 0.0007 0.0008 0.0026

Lithium (Li) 0.0001 mg/L - 0.0045 0.004 0.0093 0.0271 0.0223 0.0111 0.00725 0.0177 0.0393

Manganese (Mn) 0.00001 mg/L 0.0338 0.149 0.319 0.26 1.1 1.04 0.11 0.0351 0.0236 4.03

Mercury (Hg) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 0.0001 <0.00004 0.00005 <0.00004 <0.00004 <0.00004

Mercury (Hg), ultra-trace 0.6 ng/L <0.6 1.2 <0.6 2.6 1.8 0.9 <0.6 <0.6 <0.6 6.2

Molybdenum (Mo) 0.00002 mg/L 0.0012 0.0002 0.0003 0.0001 0.0005 0.0011 0.0002 0.0001 0.0006 0.0013

Nickel (Ni) 0.00006 mg/L 0.0007 0.0002 0.0003 0.001 0.0018 0.0002 0.001 0.0003 0.0013 0.0042

Selenium (Se) 0.0005 mg/L 0.0009 <0.0005 <0.0005 <0.0005 0.0006 0.0007 0.0006 0.0007 0.0006 0.0012

Silver (Ag) 0.000005 mg/L 0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001 <0.00001 0.00002 <0.00001 0.00001

Strontium (Sr) 0.000004 mg/L 0.363 0.0892 0.0546 0.123 0.431 0.289 0.19 0.139 0.158 0.419

Thallium (Tl) 0.000003 mg/L 0.00002 0.00002 <0.000003 <0.000003 0.00004 <0.000003 0.00004 0.00004 <0.000003 0.00002

Thorium (Th) 0.000003 mg/L 0.00004 0.0001 0.00002 0.00001 0.0002 0.00001 0.0001 0.0001 0.00002 0.0003

Tin (Sn) 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001

Titanium (Ti) 0.0002 mg/L 0.0019 0.0034 0.0028 0.0012 0.0314 0.0041 0.0035 0.0023 0.0086 0.0459

Uranium (U) 0.000003 mg/L 0.0005 0.0001 0.00004 0.00001 0.0002 0.0002 0.0001 0.00002 0.0002 0.001

Vanadium (V) 0.000008 mg/L 0.0006 0.0003 0.0003 0.0004 0.0027 0.0003 0.0006 0.0003 0.0005 0.0046
Zinc (Zn) 0.0002 mg/L 0.009 0.0046 0.0038 0.0077 0.0104 0.0068 0.0058 0.0063 0.0045 0.0112
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Table A3.3 Water quality at RAMP sampling stations, winter 2003 (dissolved and total metals).

Athabasca R. Muskeg R. Steepbank R.

Det. ATR-DD FIR-1 FIR-2 FIR-2B STC-1 NSR-1 CAR-1 ELR-1 MAR-2 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2
Variable type Variable limit Units 5/21/2003 5/21/2003 5/22/2003 5/22/2003 5/22/2003 5/22/2003 5/21/2003 5/24/2003 5/23/2003 5/21/2003 5/22/2003 5/23/2003 5/22/2003 5/22/2003

Alkalinity, Total (as CaCO3) 5 mg/L 87 80 41 63 136 36 136 63 53 65 104 120 47 35

Bicarbonate (HCO3) 5 mg/L 106 98 50 77 166 44 166 77 64 80 126 147 58 42

Carbonate (CO3) 5 mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Color, True 3 T.C.U. 120 60 70 70 40 100 140 100 140 120 70 70 50 60

Conductivity (EC) 0.2 uS/cm 228 161 79.9 128 392 75.5 390 150 137 158 359 244 218 183

Dissolved Organic Carbon 1 mg/L 12 9 11 9 6 12 32 13 32 15.5 13 15 8 6

Hardness (as CaCO3) - mg/L 91 79 40 63 200 38 111 70 58 71 98 127 49 37

Hydroxide (OH) 5 mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

pH 0.1 pH 8.1 8.1 7.7 8 8 7.8 8.2 8.1 7.9 8 8.2 8.2 7.9 7.8

Total Dissolved Solids 10 mg/L 170 130 70 80 180 80 290 110 120 110 220 160 140 90

Total Organic Carbon 1 mg/L 13 11 13 10 6 14 38 14 36 15 15 15 9 7

Total Suspended Solids 3 mg/L 133 23 7 5 8 11 3 175 11 222 15 6 17 19

Field Conductivity 0.1 us 222.5 157.5 74.9 128.5 397.2 75.1 383 146.3 137.6 156.1 347.5 261.2 209.9 178.9

Dissolved Oxygen 0.01 mg/L 9.87 10.34 8.42 10.69 6.5 9.6 9.32 8.54 9.67 9.46 10.01 8.53 9.86 10.22

Temperature 0.1 celsius 11.3 8.3 7.4 8.4 4.9 6.4 9.8 15.4 12 9.8 11.6 10.9 10.3 10

Hydrocarbons Hydrocarbons, Recoverable (I.R.) 0.5 mg/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 <0.5 <0.5

Naphthenic Acids 1 mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenols (4AAP) 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Major Ions Calcium (Ca) 0.5 mg/L 25.4 20.9 10.4 16.9 56.3 10.3 27.9 19.1 15.4 19.1 26.1 33.7 12.6 9.3

Chloride (Cl) 1 mg/L 8 2 1 1 1 1 14 1 2 2 44 12 32 30

Magnesium (Mg) 0.1 mg/L 6.6 6.4 3.3 5 14.5 3.1 10.1 5.5 4.8 5.7 7.9 10.4 4.2 3.3

Potassium (K) 0.1 mg/L 1.9 1 0.4 0.9 1.4 0.8 4 1.5 1.9 1.3 2 2.3 1.2 1

Sodium (Na) 1 mg/L 12 3 2 3 3 2 43 5 8 6 35 14 23 21

Sulfate (SO4) 0.5 mg/L 17.7 3.9 1.2 3.1 67.2 1.8 44.2 12.2 14.2 14.4 11.1 15.8 7.2 6.2

Sulphide 0.003 mg/L 0.007 0.008 0.015 0.007 0.007 0.008 0.031 0.011 0.009 0.019 0.005 0.004 0.008 0.005

Nutrients & BOD Ammonia-N 0.05 mg/L <0.05 <0.05 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 0.1 <0.05 <0.05 <0.05 <0.05 <0.05

Biochemical Oxygen Demand 2 mg/L 2 2 <2 3 <2 2 3 3 3 <2 3 3 3 2

Nitrate+Nitrite-N 0.1 mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Phosphorus, Dissolved 0.001 mg/L 0.019 0.021 0.019 0.024 0.007 0.011 0.059 0.016 0.041 0.049 0.024 0.032 0.011 0.011

Phosphorus, Total 0.001 mg/L 0.083 0.024 0.023 0.051 0.011 0.024 0.083 0.037 0.06 0.113 0.042 0.052 0.015 0.014

Total Kjeldahl Nitrogen 0.2 mg/L 0.6 0.3 0.4 0.4 0.3 0.3 1 0.4 0.9 0.6 0.5 0.5 0.3 0.2

Conventional 
parameters

Station

Eastern tributaries Western tributaries Southern tributaries
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Table A3.4      Water quality at RAMP sampling stations, spring 2003 (dissolved and total metals).

Athabasca R. Muskeg R. Steepbank R.

Det. ATR-DD FIR-1 FIR-2 FIR-2B STC-1 NSR-1 CAR-1 ELR-1 MAR-2 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2
Variable type Variable limit Units 5/21/2003 5/21/2003 5/22/2003 5/22/2003 5/22/2003 5/22/2003 5/21/2003 5/24/2003 5/23/2003 5/21/2003 5/22/2003 5/23/2003 5/22/2003 5/22/2003

Metals, dissolved Aluminum (Al) 0.0001 mg/L 0.0111 0.0081 0.0106 0.0064 0.001 0.0145 0.0061 0.0123 0.0114 0.0149 0.0124 0.0682 0.0447 0.0163

Antimony (Sb) 0.000004 mg/L 0.0001 0.00001 0.0003 0.0002 0.0003 0.0002 0.0002 0.0004 0.0003 0.0001 0.0001 0.0004 0.0004 0.0001

Arsenic (As) 0.00002 mg/L 0.0006 0.0003 0.0002 0.0003 0.0001 0.0009 0.0007 0.0004 0.0003 0.0004 0.001 0.0006 0.0007 0.0007

Barium (Ba) 0.00002 mg/L 0.0454 0.019 0.0092 0.0184 0.0714 0.025 0.0314 0.013 0.0095 0.0148 0.0302 0.0264 0.0158 0.0274

Beryllium (Be) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.0001 0.0001 <0.00004 0.0001 <0.00004 <0.00004 0.0002 <0.00004

Bismuth (Bi) 0.000005 mg/L 0.00001 - - - - 0.000006 - 0.00001 - 0.00001 0.00001 - - 0.00001

Bismuth (Bi) 0.00001 mg/L - <0.00001 <0.00001 <0.00001 <0.00001 - <0.00001 - <0.00001 - - <0.00001 <0.00001 -

Boron (B) 0.00008 mg/L 0.0206 0.0169 0.0114 0.0173 0.0273 0.0679 0.048 0.0301 0.0218 0.0141 0.103 0.0351 0.0473 0.0348

Cadmium (Cd) 0.00001 mg/L <0.00001 0.00001 0.00001 <0.00001 <0.00001 0.00005 0.00004 0.00003 0.0001 0.00003 <0.00001 0.00002 0.00002 0.00001

Calcium (Ca) 0.01 mg/L 27 22.2 10.6 18.1 59 24.9 28.4 11.5 8.37 10.4 29.3 17.3 14.7 19.3

Chlorine (Cl) 0.2 mg/L 8.44 2.21 0.719 1.49 0.984 37.8 0.758 27.3 26.1 0.794 14.3 0.597 1.19 1.35

Chromium (Cr) 0.00008 mg/L 0.0004 0.0006 0.0001 0.0001 0.0003 0.0008 - - - - 0.0007 - - 0.0002

Chromium (Cr) 0.0001 mg/L - - - - - - <0.0001 <0.0001 <0.0001 <0.0001 - <0.0001 <0.0001 -

Cobalt (Co) 0.00002 mg/L 0.0001 0.00004 0.00003 <0.00002 0.00003 0.0001 0.0001 0.0001 0.00003 0.0001 0.0002 0.0001 0.0002 0.0001

Copper (Cu) 0.00008 mg/L 0.0018 - 0.0009 0.0007 0.0009 0.001 0.0009 0.0013 0.0009 0.0008 0.0006 0.0018 0.0016 0.0011

Copper (Cu) 0.0001 mg/L - <0.0001 - - - - - - - - - - - -

Iron (Fe) 0.003 mg/L 0.149 0.313 0.105 0.331 0.0188 0.584 0.776 0.379 0.355 0.2 0.656 0.327 0.657 0.475

Lead (Pb) 0.00001 mg/L 0.0001 0.00001 0.00004 0.00002 0.00002 0.0002 0.00004 0.0002 0.0002 0.00003 0.0001 0.0004 0.0001 0.0001

Lithium (Li) 0.0001 mg/L 0.0048 0.003 0.0013 0.0025 0.0077 0.0101 0.0089 0.0048 0.0037 0.0024 0.0189 0.0076 0.0095 0.008

Manganese (Mn) 0.00001 mg/L 0.0027 0.0016 0.0019 0.0024 0.0056 0.0033 0.0028 0.0039 0.0025 0.0046 0.0116 0.0024 0.0134 0.0045

Mercury (Hg) 0.00004 mg/L <0.00004 0.00005 0.0001 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.0001 <0.00004 <0.00004 <0.00004 <0.00004 0.0001

Molybdenum (Mo) 0.00002 mg/L 0.0006 0.0002 0.00004 0.0002 0.0001 0.0005 0.0007 0.0002 0.0001 0.0001 0.0006 0.0006 0.0004 0.001

Nickel (Ni) 0.00006 mg/L 0.0015 - 0.0002 - - 0.0005 0.0001 - - - 0.0018 0.001 0.0006 0.0021

Nickel (Ni) 0.0001 mg/L - <0.0001 - <0.0001 <0.0001 - - <0.0001 <0.0001 <0.0001 - - - -

Selenium (Se) 0.0005 mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

Silver (Ag) 0.000005 mg/L <0.00001 0.00001 0.00001 <0.00001 <0.00001 0.00001 0.00001 0.00001 0.00002 <0.00001 0.00001 0.00001 0.00002 0.00001

Strontium (Sr) 0.000004 mg/L 0.158 0.0474 0.0179 0.0338 0.114 0.143 0.125 0.08 0.0661 0.0341 0.136 0.0787 0.0741 0.0778

Thallium (Tl) 0.000003 mg/L 0.0001 0.00005 0.00002 <0.000003 0.000004 0.0002 0.00002 0.0003 0.0003 0.00005 0.0001 0.00001 0.0001 0.00002

Thorium (Th) 0.000003 mg/L 0.00004 0.00002 0.00002 0.000004 0.00001 0.00002 0.00001 0.00002 0.00002 0.00003 0.0001 0.00002 0.00004 0.0001

Tin (Sn) 0.0001 mg/L <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 <0.0001

Titanium (Ti) 0.0002 mg/L 0.0018 0.0006 0.0006 0.0004 0.0005 0.0023 0.0012 0.0017 0.0024 0.0007 0.0007 0.0047 0.0022 0.0014

Uranium (U) 0.000003 mg/L 0.0003 0.00004 0.000004 0.00004 0.00002 0.0001 0.0001 0.00004 0.00001 0.00001 0.0002 0.0001 0.0001 0.0002

Vanadium (V) 0.000008 mg/L 0.0005 0.0004 0.0002 0.0002 0.0001 0.0006 0.0002 0.0004 0.0005 0.0002 0.0007 0.0004 0.0006 0.0005

Zinc (Zn) 0.0002 mg/L 0.003 0.0013 0.0079 0.0011 0.002 0.0045 0.0058 0.0024 0.0008 0.0018 0.0128 0.0045 0.0052 0.0023

Station

Eastern tributaries Western tributaries Southern tributaries
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Table A3.4      Water quality at RAMP sampling stations, spring 2003 (dissolved and total metals).

Athabasca R. Muskeg R. Steepbank R.

Det. ATR-DD FIR-1 FIR-2 FIR-2B STC-1 NSR-1 CAR-1 ELR-1 MAR-2 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2
Variable type Variable limit Units 5/21/2003 5/21/2003 5/22/2003 5/22/2003 5/22/2003 5/22/2003 5/21/2003 5/24/2003 5/23/2003 5/21/2003 5/22/2003 5/23/2003 5/22/2003 5/22/2003

Station

Eastern tributaries Western tributaries Southern tributaries

Metals, total Aluminum (Al) 0.0001 mg/L 6.08 0.398 0.136 0.0809 0.0059 0.642 0.14 0.968 0.58 0.277 0.0893 7.05 0.495 7.46

Antimony (Sb) 0.000004 mg/L 0.0001 0.00001 0.00003 0.00002 0.00002 0.00003 0.00004 0.00001 0.00002 0.00001 0.0001 0.0001 0.00003 0.0001

Arsenic (As) 0.00002 mg/L 0.0018 0.0004 0.0002 0.0004 0.0001 0.0011 0.0009 0.0007 0.0006 0.0004 0.0009 0.0022 0.0009 0.0031

Barium (Ba) 0.00002 mg/L 0.0998 0.0249 0.0118 0.0212 0.0761 0.0324 0.0372 0.0205 0.0154 0.0192 0.0345 0.086 0.0199 0.103

Beryllium (Be) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 0.0002 <0.00004 <0.00004 0.0003 0.0001 0.0001 <0.00004 0.0005 <0.00004 <0.00004

Beryllium (Be) 0.00001 mg/L 0.00003 0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 0.00002 <0.00001 <0.00001 0.00001 0.00003 0.00002 0.00004

Boron (B) 0.00008 mg/L 0.0265 0.0177 0.0132 0.0179 0.0272 0.0695 0.0488 0.0309 0.0221 0.0126 0.105 0.0445 0.0441 0.0469

Cadmium (Cd) 0.00001 mg/L 0.0001 <0.00001 <0.00001 0.00002 0.00003 0.00005 0.0001 0.00004 0.00003 0.0001 0.00002 0.0001 0.00004 0.0001

Calcium (Ca) 0.01 mg/L 28.8 22.5 11.4 18.4 54.3 25 29.1 11.9 9 9.4 29.7 18.4 15 20.5

Chlorine (Cl) 0.2 mg/L 7.69 2.15 0.911 1.25 0.373 37.2 0.889 29.3 26.4 0.831 14 0.407 0.917 1.45

Chromium (Cr) 0.00008 mg/L 0.0055 0.0008 0.0003 0.0002 - 0.001 - 0.0009 0.001 - 0.001 0.006 - 0.007

Chromium (Cr) 0.0001 mg/L - - - - <0.0001 - <0.0001 - - <0.0001 - - <0.0001 -

Cobalt (Co) 0.00002 mg/L 0.0016 0.0002 0.00004 0.0001 0.00004 0.0003 0.0002 0.0003 0.0002 0.0001 0.0002 0.002 0.0003 0.0022

Copper (Cu) 0.00008 mg/L 0.0049 0.0003 0.0001 0.0002 0.0003 0.0009 0.0004 0.0007 0.0005 0.0002 0.0007 0.0039 0.0011 0.0049

Iron (Fe) 0.003 mg/L 4.8 0.973 0.243 0.642 0.203 1.39 1.47 1.4 1.16 0.615 0.902 6 1.28 7.89

Lead (Pb) 0.00001 mg/L 0.0023 0.0002 0.0001 0.00003 0.0003 0.0004 0.0001 0.0004 0.0003 0.0001 0.0001 0.0027 0.0002 0.003

Lithium (Li) 0.0001 mg/L 0.0082 0.003 0.0016 0.0026 0.0075 0.0104 0.0098 0.005 0.0044 0.002 0.0202 0.0131 0.0088 0.0132

Manganese (Mn) 0.00001 mg/L 0.106 0.05 0.0151 0.0346 0.0307 0.064 0.0743 0.0624 0.0501 0.0345 0.0519 0.115 0.0432 0.221

Mercury (Hg) 0.00004 mg/L 0.0001 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.00005 <0.00004 0.00004 <0.00004 <0.00004 0.0001

Mercury (Hg), ultra-trace 0.6 ng/L 8.9 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 0.7 1.2 3.5 1.2 9.6

Molybdenum (Mo) 0.00002 mg/L 0.0005 0.00019 0.0001 0.0002 0.0001 0.0006 0.0006 0.0002 0.0001 0.0001 0.0006 0.0004 0.0005 0.0007

Nickel (Ni) 0.00006 mg/L 0.0056 0.0002 - - - 0.0007 0.0002 0.0003 0.0002 - 0.0017 0.0048 0.0007 0.0071

Nickel (Ni) 0.0001 mg/L - - <0.0001 <0.0001 <0.0001 - - - - <0.0001 - - - -

Selenium (Se) 0.0005 mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0007 <0.0005 <0.0005 0.0005 <0.0005 <0.0005 0.0006

Silver (Ag) 0.000005 mg/L 0.00005 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 0.00002 0.00001 0.00001 <0.00001 0.00001 0.00005 <0.00001 0.00002

Strontium (Sr) 0.000004 mg/L 0.165 0.0467 0.0187 0.0354 0.115 0.144 0.129 0.0832 0.069 0.0322 0.138 0.089 0.0766 0.0853

Thallium (Tl) 0.000003 mg/L 0.0001 0.00004 <0.000003 0.00002 0.00001 0.0001 0.00003 0.0002 0.0002 0.00004 0.0001 0.0001 0.00002 0.0001

Thorium (Th) 0.000003 mg/L 0.0007 0.0001 0.00001 0.00002 0.00003 0.0001 0.00004 0.0001 0.0001 0.0001 0.0001 0.0008 0.0001 0.0009

Tin (Sn) 0.0001 mg/L <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 <0.0001

Titanium (Ti) 0.0002 mg/L 0.0763 0.0083 0.0028 0.002 0.001 0.0151 0.0052 0.0254 0.0135 0.0058 0.0022 0.108 0.0094 0.0643

Uranium (U) 0.000003 mg/L 0.0005 0.0001 0.00001 0.00003 0.00002 0.0001 0.0001 0.0001 0.00004 0.00001 0.0002 0.0004 0.0001 0.0006

Vanadium (V) 0.000008 mg/L 0.0102 0.0012 0.0005 0.0005 0.0001 0.002 0.0006 0.0023 0.0017 0.0007 0.0009 0.0131 0.0016 0.0161

Zinc (Zn) 0.0002 mg/L 0.0213 0.0017 0.0039 0.0104 0.0045 0.0053 0.007 0.0076 0.0086 0.0034 0.0163 0.0164 0.0113 0.0206
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Table A3.5 Water quality at RAMP sampling stations, summer 2003 (all variables excluding metals).
ATR-DD FIR-1 FIR-2 FIR-2B STC-1 NSR-1 BER-1 CAR-1 ELR-1 MAR-2 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2 SHL-1

Athabasca R. Muskeg R. Steepbank R. Lakes

Det. ATR-DD FIR-1 FIR-2 FIR-2B STC-1 NSR-1 BER-1 CAR-1 ELR-1 MAR-2 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2 SHL-1
Variable type Variable limit Units 7/23/2003 7/22/2003 7/22/2003 7/22/2003 7/22/2003 7/22/2003 7/23/2003 7/23/2003 7/21/2003 7/21/2003 7/23/2003 7/22/2003 7/21/2003 7/22/2003 7/22/2003 7/21/2003

Alkalinity, Total (as CaCO3) 5 mg/L 85 84 50 76 229 52 239 163 82 76 112 86 88 57 37 166

Bicarbonate (HCO3) 5 mg/L 103 103 62 92 279 63 291 199 101 92 137 105 107 69 45 203

Carbonate (CO3) 5 mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Color, True 3 T.C.U. 70 50 100 100 40 50 150 100 60 200 125 75 125 100 70 60

Conductivity (EC) 0.2 uS/cm 221 173 103 151 642 108 1020 371 205 166 261 224 180 194 176 356

Dissolved Organic Carbon 1 mg/L 9 14 17 15 9 17 31 18 15 33 13 20 20 14 10 18

Hardness (as CaCO3) - mg/L 96 91 57 79 347 59 266 142 87 78 123 87 91 60 41 166

Hydroxide (OH) 5 mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

pH 0.1 pH 8.1 8.1 7.7 8 8.1 7.8 8.2 8.2 8.2 8.1 8.2 8.1 8.1 8 7.8 8

Total Dissolved Solids 10 mg/L 150 170 180 190 450 140 640 250 160 180 180 210 160 180 140 250

Total Organic Carbon 1 mg/L 10 15 19 16 10 17 32 20 15 34 15 20 20 15 11 18

Total Suspended Solids 3 mg/L 38 <3 <3 4 4 9 8 20 19 5 35 22 19 60 18 3

Field Conductivity 0.1 us 226.5 176.4 106.7 155.5 674 110.5 1020 365.4 215.4 175.1 256.1 233.9 191.9 201 182.3 381.4

Dissolved Oxygen 0.01 mg/L 7.6 7.56 6.93 8.74 4.51 7.87 6.86 6.89 9.3 8.15 8.38 7.94 8.31 8.14 7.24 7.95

Temperature 0.1 celsius 21.3 18.1 15.4 16.7 17.8 13.4 20.5 19.9 19.2 21 17.5 20.5 19.7 20.2 20 20.3

Hydrocarbons Hydrocarbons, Recoverable (I.R.) 0.5 mg/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 <0.5 <0.5 <0.5 <0.5

Naphthenic Acids 1 mg/L <1 <1 <1 <1 <1 <1 2 <1 <1 <1 <1 <1 <1 <1 <1 <1

Phenols (4AAP) 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002

Major Ions Calcium (Ca) 0.5 mg/L 26.3 24.1 15.4 21.6 105 16.2 71.9 37.6 23.1 20.6 33.5 23.2 24.4 15.7 10.5 47.2

Chloride (Cl) 1 mg/L 7 2 2 <1 1 1 125 10 <1 1 2 14 1 20 26 13

Magnesium (Mg) 0.1 mg/L 7.3 7.4 4.6 6 20.6 4.6 21 11.6 7 6.5 9.5 7.1 7.4 5.1 3.7 11.6

Potassium (K) 0.1 mg/L 1.1 0.5 0.3 0.4 1.1 0.3 2.3 1.9 1.4 0.8 1.2 1 1 0.8 0.7 1.5

Sodium (Na) 1 mg/L 10 3 1 3 6 2 120 29 10 11 9 15 6 16 19 18

Sulfate (SO4) 0.5 mg/L 16.7 2.9 1.3 2.5 111 1.7 76.2 15.1 17.2 8.5 18.7 5.9 4.5 5.2 5.4 5.3

Sulphide 0.003 mg/L 0.005 <0.003 0.003 <0.003 0.004 <0.003 <0.003 0.011 0.005 0.022 <0.003 <0.003 0.006 <0.003 <0.003 0.014

Nutrients & BOD Ammonia-N 0.05 mg/L <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Biochemical Oxygen Demand 2 mg/L <2 <2 <2 <2 <2 <2 2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Nitrate+Nitrite-N 0.1 mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Phosphorus, Dissolved 0.001 mg/L 0.018 0.04 0.045 0.065 0.011 0.013 0.017 0.053 0.017 0.048 0.044 0.048 0.044 0.035 0.023 0.006

Phosphorus, Total 0.001 mg/L 0.06 0.074 0.062 0.089 0.033 0.031 0.037 0.096 0.048 0.068 0.122 0.179 0.092 0.092 0.049 0.013

Total Kjeldahl Nitrogen 0.2 mg/L 0.4 <0.2 0.6 0.6 0.5 0.6 1.1 0.9 0.5 1 0.5 0.9 0.6 0.6 0.5 0.6

Station

Conventional 
parameters

Western tributaries Southern tributariesEastern tribtuaries
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Table A3.6 Water quality at RAMP sampling stations, summer 2003 (dissolved and total metals).

Athabasca R. Muskeg R. Steepbank R. Lakes

Det. ATR-DD FIR-1 FIR-2 FIR-2B STC-1 NSR-1 BER-1 CAR-1 ELR-1 MAR-2 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2 SHL-1
Variable type Variable limit Units 7/23/2003 7/22/2003 7/22/2003 7/22/2003 7/22/2003 7/22/2003 7/23/2003 7/23/2003 7/21/2003 7/21/2003 7/23/2003 7/22/2003 7/21/2003 7/22/2003 7/22/2003 7/21/2003

Metals, dissolved Aluminum (Al) 0.0001 mg/L 0.0102 0.0095 0.0126 0.0115 0.0004 0.0161 0.0067 0.0102 0.0096 0.0302 0.0078 0.0109 0.0131 0.0136 0.015 0.0015

Antimony (Sb) 0.000004 mg/L 0.00003 0.00004 <0.000004 0.00004 0.00004 0.00003 0.00002 0.0001 0.0001 0.00003 0.0001 0.0001 0.00002 0.00002 0.00002 0.00002

Arsenic (As) 0.00002 mg/L 0.0005 0.0004 0.0002 0.0004 0.0002 0.0005 0.0009 0.001 0.001 0.0009 0.0009 0.0009 0.0009 0.0006 0.0003 0.0005

Barium (Ba) 0.00002 mg/L 0.0399 0.0219 0.0142 0.0228 0.132 0.0224 0.0862 0.048 0.0306 0.0151 0.036 0.0255 0.0313 0.0171 0.0107 0.0335

Beryllium (Be) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.0003 0.0004 0.0001 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

Bismuth (Bi) 0.000005 mg/L 0.00001 - <0.000005 0.00001 - - - - - - - 0.00001 0.00001 0.00001 - -

Bismuth (Bi) 0.00001 mg/L - <0.00001 - - <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 - - - <0.00001 <0.00001

Boron (B) 0.00008 mg/L 0.0218 0.016 0.0091 0.0153 0.0298 0.0152 0.167 0.0545 0.065 0.0509 0.0569 0.0381 0.0309 0.0281 0.0219 0.0409

Cadmium (Cd) 0.00001 mg/L 0.00002 <0.00001 <0.00001 <0.00001 0.00001 <0.00001 0.00003 <0.00001 0.00002 0.00002 0.00001 <0.00001 0.00002 <0.00001 <0.00001 0.00001

Calcium (Ca) 0.01 mg/L 23.7 23.4 14.9 21 105 15.9 68.9 31.9 23.8 21.2 32.4 23.1 23.7 15.3 10 47.6

Chlorine (Cl) 0.2 mg/L 5.25 1.65 0.472 0.809 0.815 0.582 124 8.1 1.32 1.56 1.46 11.3 0.598 18.7 24.2 15.3

Chromium (Cr) 0.00008 mg/L 0.0002 0.0004 - 0.0004 0.0003 0.0003 0.0004 0.0001 0.0004 0.0008 0.0001 0.0005 0.0005 0.0002 0.0002 0.0006

Chromium (Cr) 0.0001 mg/L - - <0.0001 - - - - - - - - - - - - -

Cobalt (Co) 0.00002 mg/L 0.0001 0.00003 <0.00002 0.00004 0.00003 0.00003 0.0003 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001 0.00003 <0.00002 0.0001

Copper (Cu) 0.00008 mg/L 0.0009 0.0002 0.0002 0.0002 0.0004 0.0002 0.0006 0.0008 0.0017 0.0025 0.001 0.0008 0.0026 0.0005 0.0003 0.0001

Iron (Fe) 0.003 mg/L 0.167 0.374 0.272 0.568 0.0493 0.228 2.13 0.422 0.227 0.598 0.361 0.472 0.681 0.454 0.408 0.35

Lead (Pb) 0.00001 mg/L 0.0001 0.00003 <0.00001 0.00002 0.00002 0.00001 0.0003 0.0002 0.0001 0.0013 0.0001 0.0002 0.0006 0.0002 0.0002 0.0001

Lithium (Li) 0.0001 mg/L 0.0039 0.0023 0.0011 0.0025 0.0095 0.0027 0.0203 0.0099 0.0123 0.0098 0.0112 0.006 0.0055 0.0044 0.0035 0.0081

Manganese (Mn) 0.00001 mg/L 0.0021 0.0085 0.0049 0.0114 0.0173 0.0087 0.217 0.0237 0.0115 0.0287 0.0249 0.0053 0.0201 0.0054 0.0057 0.0139

Mercury (Hg) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

Molybdenum (Mo) 0.00002 mg/L 0.0005 0.0001 0.00002 0.0002 0.0001 0.0001 0.0003 0.0005 0.0009 0.0004 0.0013 0.0003 0.0005 0.0002 0.0001 <0.00002

Nickel (Ni) 0.00006 mg/L 0.0005 0.0001 - - - 0.0002 0.001 0.0008 0.0017 0.0996 0.0017 0.0017 0.0755 0.0004 0.0002 -

Nickel (Ni) 0.0001 mg/L - - <0.0001 <0.0001 <0.0001 - - - - - - - - - - <0.0001

Selenium (Se) 0.0005 mg/L <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 0.0009 <0.0005 0.0007 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 0.0007 <0.0005

Silver (Ag) 0.000005 mg/L <0.000005 0.00002 0.000009 <0.000005 0.00001 0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.000008 0.000008 <0.000005 <0.000005 <0.000005

Strontium (Sr) 0.000004 mg/L 0.16 0.0531 0.026 0.0458 0.217 0.0534 0.32 0.196 0.118 0.112 0.12 0.0928 0.0847 0.0772 0.068 0.145

Thallium (Tl) 0.000003 mg/L 0.0001 0.00004 0.00001 0.00004 0.00002 0.00003 0.0003 0.0001 <0.000003 0.00002 0.00003 0.0002 0.000005 0.0002 0.0002 0.0001

Thorium (Th) 0.000003 mg/L 0.00001 0.00001 <0.000003 0.00001 <0.000003 0.00001 0.00001 0.00001 <0.000003 0.00001 0.00001 0.00001 0.00002 0.00001 0.00001 0.00001

Tin (Sn) 0.0001 mg/L <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 <0.0001 <0.0001 <0.0001

Titanium (Ti) 0.0002 mg/L 0.0005 0.0006 0.0011 0.0012 0.0009 0.0006 0.0008 0.0009 0.0003 0.0017 0.0004 0.0023 0.0014 0.0021 0.0016 0.0005

Uranium (U) 0.000003 mg/L 0.0002 0.00003 0.00001 0.00002 0.0001 0.00002 0.0002 0.0002 0.0003 0.0001 0.0005 0.0001 0.0001 0.00004 0.00002 0.00001

Vanadium (V) 0.000008 mg/L 0.0004 0.0003 0.0002 0.0002 0.0001 0.0002 0.0005 0.0005 0.0003 0.0004 0.0004 0.0004 0.0002 0.0003 0.0003 0.0002
Zinc (Zn) 0.0002 mg/L 0.0018 0.0011 0.0029 0.0012 0.0029 0.003 0.0057 0.01 0.0027 0.0153 0.0028 0.0083 0.011 0.0035 0.0024 0.0096

Station
Eastern tribtuaries Western tributaries Southern tributaries
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Table A3.6 Water quality at RAMP sampling stations, summer 2003 (dissolved and total metals).

Athabasca R. Muskeg R. Steepbank R. Lakes

Det. ATR-DD FIR-1 FIR-2 FIR-2B STC-1 NSR-1 BER-1 CAR-1 ELR-1 MAR-2 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2 SHL-1
Variable type Variable limit Units 7/23/2003 7/22/2003 7/22/2003 7/22/2003 7/22/2003 7/22/2003 7/23/2003 7/23/2003 7/21/2003 7/21/2003 7/23/2003 7/22/2003 7/21/2003 7/22/2003 7/22/2003 7/21/2003

Station
Eastern tribtuaries Western tributaries Southern tributaries

Metals, total Aluminum (Al) 0.0001 mg/L 1.53 0.267 0.068 0.0866 0.0251 0.274 0.12 0.703 0.931 0.236 1.98 4.86 0.449 1.35 0.411 0.0078

Antimony (Sb) 0.000004 mg/L 0.0001 0.00002 0.00001 0.00003 0.00001 0.00003 0.00002 0.0001 0.0001 0.00004 0.0001 0.0001 0.0001 0.00005 0.00002 0.00004

Arsenic (As) 0.00002 mg/L 0.001 0.0005 0.0003 0.0005 0.0005 0.0007 0.0011 0.001 0.0016 0.001 0.0018 0.0021 0.0012 0.0012 0.0004 0.0006

Barium (Ba) 0.00002 mg/L 0.0554 0.0274 0.0157 0.0244 0.175 0.0273 0.0889 0.0517 0.044 0.0179 0.0573 0.0682 0.0408 0.0322 0.0148 0.0351

Beryllium (Be) 0.00004 mg/L 0.0002 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.0001 0.0001 <0.00004 <0.00004 <0.00004 0.0001 <0.00004 <0.00004 0.0001

Bismuth (Bi) 0.00001 mg/L 0.00001 <0.00001 <0.00001 0.00001 0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 0.00001 0.00001 0.00001 <0.00001

Boron (B) 0.00008 mg/L 0.0262 0.0171 0.0099 0.0171 0.0356 0.015 0.162 0.058 0.0693 0.0504 0.0599 0.0452 0.0303 0.032 0.0227 0.0437

Cadmium (Cd) 0.00001 mg/L 0.00004 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 0.00003 0.00002 0.00002 0.00002 0.00002 0.00004 <0.00001 0.00001 <0.00001 0.00001

Calcium (Ca) 0.01 mg/L 23.6 24.1 15.1 21.1 105 16.2 68.4 33.1 23.8 21.3 32.2 24 24.2 15.8 10.2 49.1

Chlorine (Cl) 0.2 mg/L 5.25 1.62 1.17 0.931 1.05 0.642 122 8.14 1.62 2.22 1.46 11.3 0.823 18.9 24.6 15.4

Chromium (Cr) 0.00008 mg/L 0.0015 0.0005 0.0002 0.0005 0.0004 0.0005 0.0004 0.0009 0.0014 0.0008 0.002 0.0058 0.0009 0.002 0.0007 0.0007

Cobalt (Co) 0.00002 mg/L 0.0005 0.0002 0.00004 0.0001 0.00002 0.0001 0.0003 0.0003 0.0005 0.0003 0.0006 0.0018 0.0004 0.0006 0.0002 0.0001

Copper (Cu) 0.00008 mg/L 0.0019 0.0003 0.0002 0.0003 0.0004 0.0004 0.0006 0.0011 0.0017 0.0025 0.0017 0.0039 0.0032 0.0016 0.0005 0.0002

Iron (Fe) 0.003 mg/L 1.35 0.972 0.467 0.782 1.98 0.717 2.87 1.11 1.25 1.01 2.54 5.81 1.84 2.16 0.968 0.543

Lead (Pb) 0.00001 mg/L 0.0007 0.0002 0.00003 0.00004 0.0001 0.0001 0.0003 0.0004 0.0004 0.0014 0.0007 0.0022 0.001 0.0008 0.0003 0.0001

Lithium (Li) 0.0001 mg/L 0.0057 0.0023 0.0014 0.0027 0.0097 0.0026 0.0203 0.0111 0.0129 0.0092 0.0133 0.0108 0.0057 0.0061 0.0033 0.0084

Manganese (Mn) 0.00001 mg/L 0.0517 0.0641 0.0302 0.033 0.0338 0.0443 0.252 0.0641 0.0533 0.0617 0.102 0.167 0.0911 0.0871 0.0444 0.0291

Mercury (Hg) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 0.00005 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

Mercury (Hg), ultra-trace 0.6 ng/L 2.3 1.3 <0.6 1.7 <0.6 <0.6 <0.6 1.5 <0.6 2.1 3 4.3 1.6 2.3 0.8 <0.6

Molybdenum (Mo) 0.00002 mg/L 0.0006 0.0001 0.00002 0.0002 0.0001 0.0002 0.0004 0.0005 0.001 0.0003 0.0013 0.0003 0.0005 0.0003 0.0001 0.0001

Nickel (Ni) 0.00006 mg/L 0.0013 0.0003 - 0.0002 - 0.0003 0.001 0.0012 0.0021 0.1 0.0024 0.0041 0.079 0.0015 0.0005 -

Nickel (Ni) 0.0001 mg/L - - <0.0001 - <0.0001 - - - - - - - - - - <0.0001

Selenium (Se) 0.0005 mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0008 <0.0005 0.0011 <0.0005 <0.0005

Silver (Ag) 0.000005 mg/L <0.000005 0.000007 <0.000005 0.000009 <0.000005 0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.00003 0.00001 0.00001 0.00002 <0.000005

Strontium (Sr) 0.000004 mg/L 0.168 0.0537 0.0272 0.046 0.224 0.0533 0.328 0.199 0.134 0.112 0.125 0.0977 0.087 0.0853 0.07 0.148

Thallium (Tl) 0.000003 mg/L 0.0001 0.00005 0.00001 0.00002 0.00004 0.00003 0.0003 0.0001 0.00002 0.00002 0.0001 0.0002 0.00003 0.0002 0.0002 0.0001

Thorium (Th) 0.000003 mg/L 0.0002 0.00005 0.00001 0.00002 0.00004 0.00003 0.00004 0.0001 0.0001 0.00004 0.0002 0.0007 0.0001 0.0002 0.00003 0.00001

Tin (Sn) 0.0001 mg/L <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 <0.0001 <0.0001 <0.0001

Titanium (Ti) 0.0002 mg/L 0.0201 0.0068 0.002 0.003 0.0018 0.0061 0.002 0.0092 0.0259 0.006 0.0306 0.0819 0.0101 0.0364 0.01 0.0005

Uranium (U) 0.000003 mg/L 0.0004 0.00004 0.00001 0.00002 0.0001 0.00002 0.0003 0.0003 0.0003 0.0001 0.0005 0.0003 0.0001 0.0001 0.00004 0.00002

Vanadium (V) 0.000008 mg/L 0.0031 0.0008 0.0003 0.0004 0.0006 0.0007 0.0009 0.0018 0.0031 0.0009 0.0055 0.0098 0.0012 0.0034 0.0012 0.0003
Zinc (Zn) 0.0002 mg/L 0.0124 0.0028 0.0037 0.0012 0.0058 0.0031 0.0057 0.0124 0.0048 0.0156 0.0092 0.0178 0.0216 0.0085 0.0025 0.017
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Table A3.7      Water quality at RAMP sampling stations, fall 2003 (all variables excluding metals, PAHs and toxicity).

Delta

Det. ATR-DC-CC ATR-DC-E ATR-DC-W ATR-DD ATR-FC-E ATR-FC-W ATR-FR ATR-MR-E ATR-MR-W ATR-SR-E ATR-SR-W EMR-1 ARD-1/BPC FIR-1 FIR-2B FOC-1
Variable type Variable limit Units 9/6/2003 9/6/2003 9/6/2003 9/12/2003 9/13/2003 9/9/2003 9/12/2003 9/17/2003 9/17/2003 9/7/2003 9/7/2003 9/10/2003 9/10/2003 9/12/2003 9/18/2003 9/13/2003

Alkalinity, Total (as CaCO3) 5 mg/L 92 72 98 96 94 96 97 89 100 88 96 100 92 110 91 289

Bicarbonate (HCO3) 5 mg/L 112 88 118 117 115 117 118 109 122 106 115 122 112 135 111 352

Carbonate (CO3) 5 mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Color, True 3 T.C.U. 30 30 20 30 30 50 30 50 30 30 30 40 20 60 60 50

Conductivity (EC) 0.2 uS/cm 270 291 259 282 277 278 300 246 267 267 263 295 275 227 174 546

Dissolved Organic Carbon 1 mg/L 6 7 4 6 6 6 6 10 6 6 5 6 5 8 12 14

Hardness (as CaCO3) (blank) mg/L 104 77 112 105 107 114 110 101 120 100 110 113 106 114 92 286

Hydroxide (OH) 5 mg/L <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

pH 0.1 pH 8.3 8.1 8.4 8.2 8.2 8.1 8.2 8.1 8.2 8.3 8.4 8.1 8.1 8.2 8.1 8.3

Total Dissolved Solids 10 mg/L 180 160 40 180 180 560 240 230 180 150 220 170 160 170 150 360

Total Organic Carbon 1 mg/L 7 7 5 6 11 7 7 10 7 6 6 6 6 10 12 14

Total Suspended Solids 3 mg/L 9 14 5 11 14 159 8 20 10 23 35 22 21 17 8 17

Field Conductivity 0.1 us - - 268.5 - - - - - - 282 275.2 - - - - -

Conductivity 10 us - - - 290 300 270 320 260 290 - - 300 280 225 170 560

Dissolved Oxygen 0.01 mg/L - - 11.77 - - - - - - 8.49 11.45 - - - - -

Dissolved Oxygen 0.1 mg/L - - - 9.6 9.6 8.3 10 11.2 11 - - 9.1 8.6 10 11.2 10

Temperature 0.1 celsius - - 19.3 15.5 13.5 18 14 9 9.5 19 19.1 16 16.6 12 6 10

Hydrocarbons Hydrocarbons, Recoverable (I.R.) 0.5 mg/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 <0.5 <0.5 <0.5 <0.5

Naphthenic Acids 1 mg/L <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 1

Phenols (4AAP) 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 0.006 0.007 <0.001 <0.001 <0.001 <0.001 <0.001 0.012 <0.001

Major Ions Calcium (Ca) 0.5 mg/L 28.4 20.3 31.2 28.3 28.8 31.3 29.7 27 32.5 27.2 30 31.2 28.9 30.2 25 82.2

Chloride (Cl) 1 mg/L 11 36 2 15 13 13 18 14 12 16 7 16 16 2 <1 3

Magnesium (Mg) 0.1 mg/L 8.1 6.5 8.4 8.3 8.5 8.7 8.7 8.2 9.5 7.9 8.4 8.6 8.2 9.4 7.2 19.7

Potassium (K) 0.1 mg/L 1.2 1 1.2 1.2 1.2 1.3 1.3 1.1 1.2 1.1 1.2 1.2 1.2 0.9 0.9 1.8

Sodium (Na) 1 mg/L 14 28 9 17 16 18 20 16 17 18 13 18 17 4 4 12

Sulfate (SO4) 0.5 mg/L 22.9 11.3 25.9 24.1 23 25 25.6 18.5 24.6 19.2 23 22.2 21.7 4.1 2.9 4.7

Sulphide 0.003 mg/L <0.003 0.004 <0.003 <0.003 0.003 0.007 <0.003 0.004 <0.003 <0.003 0.006 0.004 <0.003 0.003 0.007 <0.003

Nutrients & BOD Ammonia-N 0.05 mg/L 0.11 <0.05 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Biochemical Oxygen Demand 2 mg/L <2 3 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Nitrate+Nitrite-N 0.1 mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Phosphorus, Dissolved 0.001 mg/L 0.009 0.012 0.005 0.005 0.005 0.009 0.005 0.01 0.007 0.006 0.005 0.008 0.008 0.029 0.06 0.012

Phosphorus, Total 0.001 mg/L 0.025 0.03 0.017 0.015 0.016 0.102 0.017 0.041 0.029 0.027 0.039 0.026 0.03 0.045 0.087 0.035
Total Kjeldahl Nitrogen 0.2 mg/L 0.4 0.3 0.3 0.2 0.2 0.3 0.3 <0.2 1.3 0.3 0.3 0.4 0.3 0.3 0.4 0.4

Eastern tributaries

Conventional 
parameters

Station
Athabasca River
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Table A3.7      Water quality at RAMP sampling stations, 

Det.
Variable type Variable limit Units

Alkalinity, Total (as CaCO3) 5 mg/L

Bicarbonate (HCO3) 5 mg/L

Carbonate (CO3) 5 mg/L

Color, True 3 T.C.U.

Conductivity (EC) 0.2 uS/cm

Dissolved Organic Carbon 1 mg/L

Hardness (as CaCO3) (blank) mg/L

Hydroxide (OH) 5 mg/L

pH 0.1 pH

Total Dissolved Solids 10 mg/L

Total Organic Carbon 1 mg/L

Total Suspended Solids 3 mg/L

Field Conductivity 0.1 us

Conductivity 10 us

Dissolved Oxygen 0.01 mg/L

Dissolved Oxygen 0.1 mg/L

Temperature 0.1 celsius

Hydrocarbons Hydrocarbons, Recoverable (I.R.) 0.5 mg/L

Naphthenic Acids 1 mg/L

Phenols (4AAP) 0.001 mg/L

Major Ions Calcium (Ca) 0.5 mg/L

Chloride (Cl) 1 mg/L

Magnesium (Mg) 0.1 mg/L

Potassium (K) 0.1 mg/L

Sodium (Na) 1 mg/L

Sulfate (SO4) 0.5 mg/L

Sulphide 0.003 mg/L

Nutrients & BOD Ammonia-N 0.05 mg/L

Biochemical Oxygen Demand 2 mg/L

Nitrate+Nitrite-N 0.1 mg/L

Phosphorus, Dissolved 0.001 mg/L

Phosphorus, Total 0.001 mg/L
Total Kjeldahl Nitrogen 0.2 mg/L

Conventional 
parameters

 fall 2003 (all variables excluding metals, PAHs and toxicity).

JAC-1 MUC-1 MUR-1 MUR-6 STC-1 NSR-1 STR-1 STR-2 BER-1 CAR-1 ELR-1 MAR-1 MAR-2 MCC-1 POC-1 TAR-1
9/19/2003 9/19/2003 9/7/2003 9/16/2003 9/18/2003 9/18/2003 9/7/2003 9/18/2003 9/7/2003 9/9/2003 9/23/2003 9/7/2003 9/16/2003 9/12/2003 9/13/2003 9/13/2003

97 105 177 187 240 73 121 61 294 337 97 127 112 174 210 189

118 128 214 228 293 89 144 75 358 411 119 144 137 209 254 231

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 6 <5 <5 <5 <5

70 60 70 50 20 60 100 150 100 150 100 100 80 70 150 100

187 204 359 326 617 143 247 121 1430 702 236 313 237 407 642 427

23 23 20 17 7 18 25 29 21 34 12 31 31 25 32 13

89 90 184 194 342 77 117 64 332 254 100 117 103 177 181 186

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

8.2 8.1 8.3 8.2 8 8 8.4 8 8 8.2 8.2 8.6 8.1 8.4 8.3 8.2

160 200 340 270 400 150 220 140 830 460 160 290 200 300 420 280

24 26 20 18 8 18 26 29 21 34 12 31 31 28 35 13

8 3 <3 <3 <3 8 8 28 26 41 16 9 <3 10 10 36

- - 374 - - - 256.9 - - - - 329.5 - - - -

150 170 - 350 500 130 - 100 640 240 - 260 390 580 410

- - 15.96 - - - 8.49 - - - - 8.96 - - - -

11.2 11.1 - 10.4 3.4 11.4 - 11.5 - 8.2 11 - 11 9.2 11 10.3

6.5 8 16.1 7.5 6.2 5 16.2 5.5 13 7 19.1 7 12 14 12

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1 <1 <1 <1 <1 <1 <1 <1 3 2 1 <1 1 1 1 <1

0.014 0.013 <0.001 0.006 0.052 0.008 <0.001 0.007 0.002 0.002 0.011 <0.001 0.006 <0.001 <0.001 <0.001

23.8 22.6 52 48.6 103 20.9 31.2 16.8 89.6 66 26.5 30.3 26.6 48.7 44.1 49.2

1 <1 3 <1 2 <1 2 1 221 30 2 9 1 17 70 5

7.3 8.1 13.1 17.7 20.5 6.1 9.5 5.3 26.3 21.6 8.2 10.1 9 13.4 17.1 15.4

0.6 0.7 0.9 0.9 1.6 0.6 0.8 0.9 2.9 3.4 1.4 1.1 1.1 1.2 1.7 2.4

10 14 13 4 6 3 13 5 181 67 12 26 17 23 71 27

2.6 2.8 8.3 3 98.5 1.8 4.6 3.5 78.9 11.2 22.5 20.2 15.4 10.9 14.1 31.5

0.008 0.003 <0.003 0.007 0.013 0.006 0.004 0.009 <0.003 0.014 0.135 0.011 0.01 0.006 0.005 <0.003

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

<2 <2 3 <2 <2 <2 <2 <2 2 <2 3 2 <2 <2 <2 <2

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

0.011 0.014 0.009 0.013 0.01 0.02 0.027 0.02 0.008 0.025 0.011 0.019 0.028 0.023 0.022 0.017

0.02 0.02 0.015 0.021 0.037 0.028 0.04 0.045 0.041 0.099 0.043 0.033 0.046 0.047 0.032 0.057
0.6 0.7 0.6 0.9 0.2 0.4 0.6 0.6 0.8 0.9 0.6 0.9 3 0.7 0.9 0.4

Muskeg R.

Station
Western tributariesSteepbank R.
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Table A3.7      Water quality at RAMP sampling stations, 

Det.
Variable type Variable limit Units

Alkalinity, Total (as CaCO3) 5 mg/L

Bicarbonate (HCO3) 5 mg/L

Carbonate (CO3) 5 mg/L

Color, True 3 T.C.U.

Conductivity (EC) 0.2 uS/cm

Dissolved Organic Carbon 1 mg/L

Hardness (as CaCO3) (blank) mg/L

Hydroxide (OH) 5 mg/L

pH 0.1 pH

Total Dissolved Solids 10 mg/L

Total Organic Carbon 1 mg/L

Total Suspended Solids 3 mg/L

Field Conductivity 0.1 us

Conductivity 10 us

Dissolved Oxygen 0.01 mg/L

Dissolved Oxygen 0.1 mg/L

Temperature 0.1 celsius

Hydrocarbons Hydrocarbons, Recoverable (I.R.) 0.5 mg/L

Naphthenic Acids 1 mg/L

Phenols (4AAP) 0.001 mg/L

Major Ions Calcium (Ca) 0.5 mg/L

Chloride (Cl) 1 mg/L

Magnesium (Mg) 0.1 mg/L

Potassium (K) 0.1 mg/L

Sodium (Na) 1 mg/L

Sulfate (SO4) 0.5 mg/L

Sulphide 0.003 mg/L

Nutrients & BOD Ammonia-N 0.05 mg/L

Biochemical Oxygen Demand 2 mg/L

Nitrate+Nitrite-N 0.1 mg/L

Phosphorus, Dissolved 0.001 mg/L

Phosphorus, Total 0.001 mg/L
Total Kjeldahl Nitrogen 0.2 mg/L

Conventional 
parameters

 fall 2003 (all variables excluding metals, PAHs and toxicity).

CHR-1 CHR-2 CLR-1 CLR-2 KEL-1 MCL-1 SHL-1
9/8/2003 9/22/2003 9/8/2003 9/8/2003 9/15/2003 9/14/2003 9/17/2003

118 138 66 42 79 123 175

141 168 81 51 96 144 214

<5 <5 <5 <5 <5 <5 <5

60 100 50 30 50 10 50

375 266 291 249 165 233 360

16 14 10 7 21 11 19

112 131 67 47 72 122 175

<5 <5 <5 <5 <5 <5 <5

8.4 8.3 8.2 8 8 8.5 8.1

240 190 200 140 140 160 270

16 16 10 7 26 12 21

10 8 6 7 15 <3 3

372.4 - - 257.4 - - -

- 260 - - 180 240 370

10.61 - - 10.59 - - -

- 10.8 9 - 10 9.8 2.8

17.9 8 16.6 10 14 8.5

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

<1 <1 <1 <1 1 <1 1

<0.001 0.019 <0.001 <0.001 0.005 0.003 0.006

29.7 35.1 17.4 11.7 17.8 21.3 49.7

41 <1 43 43 <1 <1 16

9.1 10.6 5.7 4.2 6.8 16.7 12.4

1.3 1.4 1 0.9 1 3.2 1.9

34 10 31 29 10 5 20

7.9 9.6 7.7 7.6 4.7 1 5

0.004 0.04 0.003 0.007 0.003 <0.003 0.009

<0.05 <0.05 <0.05 <0.05 0.43 <0.05 <0.05

5 <2 <2 4 <2 <2 2

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

0.023 0.026 0.015 0.016 0.008 0.005 0.009

0.049 0.055 0.033 0.033 0.023 0.014 0.015
0.6 0.5 0.3 0.2 1.7 0.9 <0.2

Station
LakesSouthern tributaries
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Table A3.8       Water quality at RAMP sampling stations, fall 2003 (dissolved and total metals).

Delta

Det. ATR-DC-CC ATR-DC-E ATR-DC-W ATR-DD ATR-FC-E ATR-FC-W ATR-FR ATR-MR-E ATR-MR-W ATR-SR-E ATR-SR-W EMR-1 ARD-1/BPC FIR-1 FIR-2B
Variable type Variable limit Units 9/6/2003 9/6/2003 9/6/2003 9/12/2003 9/13/2003 9/9/2003 9/12/2003 9/17/2003 9/17/2003 9/7/2003 9/7/2003 9/10/2003 9/10/2003 9/12/2003 9/18/2003

Metals, dissolved Aluminum (Al) 0.0001 mg/L 0.009 0.0058 0.009 0.0081 0.0066 0.0076 0.0066 0.0264 0.0156 0.0076 0.0071 0.0058 0.008 0.0054 0.0063

Antimony (Sb) 0.000004 mg/L 0.00005 0.000004 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00004 0.00005 0.0001 0.0001 0.0001 0.00001 0.00004

Arsenic (As) 0.00002 mg/L 0.0005 0.0007 0.0005 0.0005 0.0006 0.0006 0.0005 0.0004 0.0004 0.0005 0.0005 0.0006 0.0006 0.0003 0.0001

Barium (Ba) 0.00002 mg/L 0.0398 0.0208 0.0442 0.0377 0.0385 0.042 0.0402 0.0326 0.0398 0.0351 0.0427 0.0472 0.0445 0.0238 0.0196

Beryllium (Be) 0.00004 mg/L 0.0001 0.0001 <0.00004 0.0004 0.0004 <0.00004 0.0001 <0.00004 <0.00004 <0.00004 <0.00004 0.0005 0.0004 <0.00004 <0.00004

Beryllium (Be) 0.00001 mg/L 0.00001 <0.00001 0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 0.00001 0.00001 0.00003 0.00001 <0.00001 0.00001

Boron (B) 0.00008 mg/L 0.0237 0.0337 0.0196 0.026 0.0241 0.023 0.0237 0.0276 0.0253 0.0248 0.0213 0.022 0.0219 0.0172 0.0138

Cadmium (Cd) 0.00001 mg/L 0.00003 <0.00001 0.00002 0.00003 0.00004 0.00002 0.00003 <0.00001 <0.00001 <0.00001 <0.00001 0.0001 <0.00001 0.00001 <0.00001

Calcium (Ca) 0.01 mg/L 27.3 19.1 29.7 29.1 28.6 28.2 28.8 25.1 27.4 25.2 28.3 30.7 27.9 30 22.4

Chlorine (Cl) 0.2 mg/L 10.6 31.7 2.87 14.7 13.3 13.9 17.2 12.8 10.5 14.6 6.67 17.3 15 2.15 0.78

Chromium (Cr) 0.00008 mg/L 0.0002 0.0003 0.0002 0.0002 0.0001 0.0003 - 0.0004 0.0004 0.0003 0.0003 0.0004 0.0004 0.0001 0.0003

Chromium (Cr) 0.0001 mg/L - - - - - - <0.0001 - - - - - - - -

Cobalt (Co) 0.00002 mg/L 0.0001 0.00004 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.00003 0.0001 0.0001

Copper (Cu) 0.00008 mg/L 0.0009 0.0005 0.0009 0.001 0.001 0.0007 0.0009 0.001 0.0009 0.0007 0.0008 0.0025 0.0008 0.0004 -

Copper (Cu) 0.0001 mg/L - - - - - - - - - - - - - - <0.0001

Iron (Fe) 0.003 mg/L 0.0346 0.162 0.0175 0.0686 0.0612 0.0784 0.0576 0.165 0.0962 0.0727 0.0305 0.0668 0.0675 0.279 0.405

Lead (Pb) 0.00001 mg/L 0.0001 0.0002 0.00004 0.0001 0.0001 0.0001 0.0001 0.0001 0.0003 0.0001 0.0001 0.0003 0.0002 0.00004 0.00002

Lithium (Li) 0.0001 mg/L 0.0054 0.006 0.0046 0.0063 0.0059 0.0059 0.0055 0.0054 0.0049 0.0053 0.0046 0.0059 0.0051 0.0042 0.0035

Manganese (Mn) 0.00001 mg/L 0.0006 0.0013 0.0005 0.0019 0.001 0.0029 0.0011 0.0059 0.0023 0.001 0.0008 0.0024 0.0009 0.0064 0.0119

Mercury (Hg) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

Molybdenum (Mo) 0.00002 mg/L 0.0006 0.0003 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0006 0.0005 0.0006 0.0006 0.0006 0.0001 0.0001

Nickel (Ni) 0.00006 mg/L 0.0004 0.0003 0.0005 0.0006 0.0004 0.0005 0.0006 0.0003 0.0002 0.0003 0.0003 0.0145 0.0005 - -

Nickel (Ni) 0.0001 mg/L - - - - - - - - - - - - - <0.0001 <0.0001

Selenium (Se) 0.0005 mg/L <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005

Silver (Ag) 0.000005 mg/L <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

Strontium (Sr) 0.000004 mg/L 0.198 0.127 0.215 0.199 0.2 0.193 0.201 0.171 0.211 0.178 0.205 0.201 0.184 0.0693 0.0463

Thallium (Tl) 0.000003 mg/L 0.0001 0.0001 0.00003 0.00003 0.00004 0.00003 0.00003 0.00005 0.00004 0.0001 0.00003 0.0001 0.00003 0.000004 0.00001

Thorium (Th) 0.000003 mg/L 0.00001 <0.000003 0.00001 0.00001 0.000004 0.00001 <0.000003 0.00001 0.00001 <0.000003 <0.000003 0.00005 0.00002 0.000004 0.00002

Tin (Sn) 0.0001 mg/L <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 <0.0001 <0.0001

Titanium (Ti) 0.0002 mg/L 0.0007 0.001 0.0005 0.0017 0.0013 0.0007 0.0009 0.0024 0.0013 0.0006 <0.0002 0.0028 0.0014 0.0015 0.0017

Uranium (U) 0.000003 mg/L 0.0003 0.0001 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002 0.0003 0.0002 0.0003 0.0003 0.0003 0.00004 0.00002

Vanadium (V) 0.000008 mg/L 0.0002 0.0003 0.0003 0.0003 0.0002 0.0004 0.0002 0.0005 0.0005 0.0003 0.0003 0.0003 0.0005 0.0003 0.0003

Zinc (Zn) 0.0002 mg/L 0.0023 0.0017 0.0022 0.0164 0.0025 0.0024 0.0097 0.0027 0.0023 0.0028 0.0017 0.0046 0.0019 0.0027 0.0008

Station

Athabasca River Eastern tributarie
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Table A3.8       Water quality at RAMP sampling stations, fall 2003 (dissolved and total metals).

Delta

Det. ATR-DC-CC ATR-DC-E ATR-DC-W ATR-DD ATR-FC-E ATR-FC-W ATR-FR ATR-MR-E ATR-MR-W ATR-SR-E ATR-SR-W EMR-1 ARD-1/BPC FIR-1 FIR-2B
Variable type Variable limit Units 9/6/2003 9/6/2003 9/6/2003 9/12/2003 9/13/2003 9/9/2003 9/12/2003 9/17/2003 9/17/2003 9/7/2003 9/7/2003 9/10/2003 9/10/2003 9/12/2003 9/18/2003

Station

Athabasca River Eastern tributarie

Metals, total Aluminum (Al) 0.0001 mg/L 0.382 0.323 0.385 0.483 0.381 21.2 0.335 0.453 0.47 0.46 1.18 1.11 0.842 0.262 0.0232

Antimony (Sb) 0.000004 mg/L 0.0001 0.00003 0.0001 0.0001 0.00004 0.0001 0.0001 0.00005 0.00003 0.0001 0.0001 0.0001 0.0001 <0.000004 0.00002

Arsenic (As) 0.00002 mg/L 0.0006 0.0009 0.0005 0.0006 0.0006 0.0013 0.0006 0.0006 0.0005 0.0008 0.0009 0.0009 0.001 0.0004 0.0001

Barium (Ba) 0.00002 mg/L 0.0458 0.0267 0.0525 0.0496 0.0463 0.0773 0.0476 0.0438 0.0473 0.0439 0.0585 0.0566 0.0598 0.0281 0.0226

Beryllium (Be) 0.00004 mg/L <0.00004 0.0001 <0.00004 0.0002 0.0002 0.0002 0.0003 <0.00004 <0.00004 0.0001 0.0001 0.0002 0.0002 0.0003 <0.00004

Bismuth (Bi) 0.000005 mg/L 0.00001 - 0.00001 - - 0.00001 - - - 0.00001 0.00001 0.00001 0.00001 - 0.00001

Bismuth (Bi) 0.00001 mg/L - <0.00001 - <0.00001 <0.00001 - <0.00001 <0.00001 <0.00001 - - - - <0.00001 -

Boron (B) 0.00008 mg/L 0.0265 0.0378 0.02 0.029 0.0246 0.0319 0.0291 0.0313 0.0288 0.0277 0.0243 0.0293 0.0234 0.019 0.0153

Cadmium (Cd) 0.00001 mg/L <0.00001 <0.00001 <0.00001 0.0001 0.00004 0.00003 0.00004 <0.00001 <0.00001 0.00004 <0.00001 0.0001 <0.00001 0.00001 <0.00001

Calcium (Ca) 0.01 mg/L 28.9 20.2 31 29 29.7 31 30.5 26 27.9 26.5 29.2 30 27.6 30.9 23.9

Chlorine (Cl) 0.2 mg/L 10.7 32.7 3.12 14.8 13 14 17.4 12.9 10.7 14.6 6.73 17.5 15.4 2.16 0.788

Chromium (Cr) 0.00008 mg/L 0.0012 0.0006 0.0006 0.0007 0.0006 0.0023 0.0005 0.0014 0.001 0.001 0.0013 0.0013 0.001 0.0005 0.0003

Chromium (Cr) 0.0001 mg/L - - - - - - - - - - - - - - -

Cobalt (Co) 0.00002 mg/L 0.0002 0.0002 0.0002 0.0002 0.0002 0.0009 0.0002 0.0003 0.0002 0.0003 0.0004 0.0006 0.0003 0.0001 0.0001

Copper (Cu) 0.00008 mg/L 0.001 0.0022 0.0012 0.0025 0.0029 0.0022 0.001 0.001 0.0011 0.0014 0.0026 0.0054 0.0044 0.0004 -

Copper (Cu) 0.0001 mg/L - - - - - - - - - - - - - - <0.0001

Iron (Fe) 0.003 mg/L 0.406 0.66 0.317 0.453 0.414 1.8 0.351 0.887 0.543 0.604 0.989 0.771 0.705 0.707 0.679

Lead (Pb) 0.00001 mg/L 0.0003 0.0004 0.0002 0.0004 0.0004 0.0009 0.0003 0.0003 0.0003 0.0004 0.0006 0.0009 0.0007 0.0001 0.00002

Lithium (Li) 0.0001 mg/L 0.0055 0.0072 0.0054 0.0066 0.0064 0.0078 0.0064 0.0059 0.0057 0.0064 0.006 0.0073 0.0074 0.0049 0.0037

Manganese (Mn) 0.00001 mg/L 0.0289 0.0407 0.0232 0.0358 0.0331 0.0925 0.0356 0.0454 0.0301 0.0397 0.0507 0.0778 0.0431 0.0378 0.0339

Mercury (Hg) 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

Mercury (Hg), ultra-trace 0.6 ng/L <0.6 <0.6 1.1 <0.6 <0.6 3.1 <0.6 0.6 <0.6 <0.6 1.9 2 <0.6 <0.6 <0.6

Molybdenum (Mo) 0.00002 mg/L 0.0006 0.0003 0.0007 0.0006 0.0006 0.0006 0.0007 0.0005 0.0007 0.0006 0.0006 0.0007 0.0008 0.0002 0.0002

Nickel (Ni) 0.00006 mg/L 0.0006 0.0005 0.001 0.0007 0.0008 0.003 0.0007 0.0009 0.0007 0.0007 0.0014 0.0154 0.0014 0.0002 -

Nickel (Ni) 0.0001 mg/L - - - - - - - - - - - - - - <0.0001

Selenium (Se) 0.0005 mg/L <0.0005 0.0008 <0.0005 0.0006 0.0007 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0006 <0.0005 <0.0005 <0.0005

Silver (Ag) 0.000005 mg/L <0.000005 <0.000005 <0.000005 0.00001 <0.000005 0.00001 <0.000005 0.00001 <0.000005 <0.000005 0.00001 0.00001 <0.000005 <0.000005 <0.000005

Strontium (Sr) 0.000004 mg/L 0.202 0.135 0.226 0.221 0.205 0.233 0.215 0.193 0.239 0.189 0.219 0.218 0.224 0.0728 0.0497

Thallium (Tl) 0.000003 mg/L 0.0001 0.0001 0.00002 0.00004 0.00003 0.0001 0.00003 0.00004 0.00004 0.0001 0.0001 0.0001 0.00004 0.00001 0.00001

Thorium (Th) 0.000003 mg/L 0.00001 0.00002 0.00001 0.0001 0.00001 0.0002 0.00002 0.0001 0.00004 0.0001 0.0001 0.0001 0.0001 0.00001 0.00002

Tin (Sn) 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0001 0.0012 <0.0001 <0.0001

Titanium (Ti) 0.0002 mg/L 0.0073 0.0096 0.0063 0.0083 0.0064 0.0304 0.0054 0.0187 0.0106 0.0112 0.0188 0.0171 0.0184 0.0057 0.0015

Uranium (U) 0.000003 mg/L 0.0003 0.0001 0.0004 0.0003 0.0003 0.0004 0.0003 0.0003 0.0003 0.0003 0.0004 0.0004 0.0003 0.00005 0.00003

Vanadium (V) 0.000008 mg/L 0.0011 0.0009 0.001 0.0013 0.0012 0.0046 0.001 0.0022 0.0014 0.0014 0.0025 0.002 0.0022 0.0008 0.0003

Zinc (Zn) 0.0002 mg/L 0.0025 0.0027 0.0025 0.0304 0.0025 0.0119 0.0101 0.004 0.0024 0.0029 0.0046 0.0084 0.0089 0.0083 0.0008

Page 2 of 6



Table A3.8       Water quality at RAMP sampling stations,

Det.
Variable type Variable limit Units

Metals, dissolved Aluminum (Al) 0.0001 mg/L

Antimony (Sb) 0.000004 mg/L

Arsenic (As) 0.00002 mg/L

Barium (Ba) 0.00002 mg/L

Beryllium (Be) 0.00004 mg/L

Beryllium (Be) 0.00001 mg/L

Boron (B) 0.00008 mg/L

Cadmium (Cd) 0.00001 mg/L

Calcium (Ca) 0.01 mg/L

Chlorine (Cl) 0.2 mg/L

Chromium (Cr) 0.00008 mg/L

Chromium (Cr) 0.0001 mg/L

Cobalt (Co) 0.00002 mg/L

Copper (Cu) 0.00008 mg/L

Copper (Cu) 0.0001 mg/L

Iron (Fe) 0.003 mg/L

Lead (Pb) 0.00001 mg/L

Lithium (Li) 0.0001 mg/L

Manganese (Mn) 0.00001 mg/L

Mercury (Hg) 0.00004 mg/L

Molybdenum (Mo) 0.00002 mg/L

Nickel (Ni) 0.00006 mg/L

Nickel (Ni) 0.0001 mg/L

Selenium (Se) 0.0005 mg/L

Silver (Ag) 0.000005 mg/L

Strontium (Sr) 0.000004 mg/L

Thallium (Tl) 0.000003 mg/L

Thorium (Th) 0.000003 mg/L

Tin (Sn) 0.0001 mg/L

Titanium (Ti) 0.0002 mg/L

Uranium (U) 0.000003 mg/L

Vanadium (V) 0.000008 mg/L

Zinc (Zn) 0.0002 mg/L

 fall 2003 (dissolved and total metals).

FOC-1 JAC-1 MUC-1 MUR-1 MUR-6 STC-1 NSR-1 STR-1 STR-2 BER-1 CAR-1 ELR-1 MAR-1 MAR-2 MCC-1
9/13/2003 9/19/2003 9/19/2003 9/7/2003 9/16/2003 9/18/2003 9/18/2003 9/7/2003 9/18/2003 9/7/2003 9/9/2003 9/23/2003 9/7/2003 9/16/2003 9/12/2003

0.0015 0.0064 0.0054 0.0025 0.0067 0.0011 0.0125 0.0096 0.0294 0.0017 0.0026 0.078 0.0128 0.0251 0.0099

0.00002 0.00003 0.00004 0.00002 0.00001 0.00001 <0.000004 0.00001 0.00001 0.00003 0.0001 0.00005 0.0001 0.00001 0.0001

0.0002 0.0003 0.0002 0.0004 0.0003 <0.00002 0.0004 0.0006 0.0002 0.0003 0.0009 0.0004 0.0008 0.0008 0.0007

0.103 0.0142 0.0109 0.0327 0.0203 0.0949 0.0219 0.028 0.0155 0.107 0.0666 0.0307 0.0247 0.0164 0.0223

0.0004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.0001 <0.00004 0.0004 0.0001 <0.00004 0.0001 0.0001 0.0003

<0.00001 <0.00001 <0.00001 0.00001 <0.00001 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 0.00001 <0.00001 0.00001 <0.00001 <0.00001

0.0527 0.0406 0.0437 0.043 0.0105 0.017 0.0123 0.0734 0.0208 0.159 0.117 0.0571 0.0858 0.0704 0.0399

0.00003 0.00002 <0.00001 <0.00001 <0.00001 0.00002 0.00001 <0.00001 0.00002 0.00002 <0.00001 0.00003 <0.00001 <0.00001 0.00003

79.6 21.9 20.6 44.7 44.1 96.8 19.2 29.1 15.4 85.1 61.3 23 29.8 26.8 44.5

3.39 0.915 0.384 3.35 0.362 1.63 0.489 2.08 0.792 234 27.7 1.07 8.9 1.06 15.2

0.0002 0.0001 0.0001 0.0004 0.0009 0.0002 0.0002 0.0002 0.0004 0.0011 0.0006 0.0003 0.0006 0.0003 0.0003

- - - - - - - - - - - - - - -

0.0001 0.0001 0.0001 0.0001 0.0001 <0.00002 0.0001 0.0001 0.0001 0.0002 0.0002 0.0002 0.0002 0.0001 0.0003

0.0005 0.0001 - 0.0004 0.0006 0.0005 - 0.0003 0.0005 0.0007 0.0005 0.0008 0.0008 0.0008 0.0007

- - <0.0001 - - - <0.0001 - - - - - - - -

0.0874 0.199 0.201 0.202 0.219 0.146 0.426 0.551 0.347 0.0462 0.61 0.226 0.359 0.587 0.284

0.00004 0.00003 0.00002 0.0001 0.0001 0.00001 0.00002 0.0001 0.00004 0.0004 0.0002 0.0001 0.0001 0.0001 0.0001

0.0156 0.0076 0.0085 0.0086 0.0033 0.0096 0.004 0.0077 0.0046 0.0238 0.0272 0.0136 0.0178 0.0133 0.0097

0.0857 0.0058 0.0049 0.0121 0.0235 0.0421 0.0211 0.0078 0.02 0.187 0.126 0.0084 0.0156 0.0204 0.0618

<0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.0001 0.00004 <0.00004 <0.00004 <0.00004 <0.00004

0.0001 0.0001 0.00005 0.0001 0.0002 0.0001 0.0002 0.0002 0.0001 0.0004 0.0002 0.0007 0.0003 0.0003 0.0002

- 0.0001 0.0001 0.0001 0.0072 - - 0.0001 0.0003 0.0003 0.0008 0.001 0.0008 0.0009 0.0002

<0.0001 - - - - <0.0001 <0.0001 - - - - - - - -

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0008 0.0009 <0.0005 <0.0005 <0.0005 <0.0005

<0.000005 <0.000005 <0.000005 <0.000005 <0.000005 0.00001 0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

0.2 0.0838 0.073 0.127 0.079 0.165 0.067 0.112 0.0505 0.418 0.298 0.121 0.173 0.152 0.135

0.00002 0.00001 <0.000003 0.00004 <0.000003 <0.000003 <0.000003 0.00002 <0.000003 0.0002 0.00004 0.00001 0.0001 <0.000003 0.00005

<0.000003 0.000005 0.000004 0.000003 0.00001 0.000005 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00001

<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 <0.0001 <0.0001

0.0021 0.0008 0.0011 0.0016 0.0016 0.0015 0.0013 0.0014 0.0014 0.0016 0.0014 0.0039 0.0018 0.0024 0.0032

0.00003 0.00001 0.00001 0.00005 0.0001 0.00005 0.00001 0.0001 0.00002 0.0002 0.0002 0.0002 0.0002 0.0001 0.0001

0.0002 0.0002 0.0002 0.0003 0.0002 0.0001 0.0001 0.0004 0.0003 0.0002 0.0003 0.0003 0.0005 0.0004 0.0004

0.0023 0.0027 0.0043 0.0019 0.0031 0.0046 0.0111 0.0009 0.0045 0.0029 0.0027 0.0022 0.0024 0.0025 0.004

Station

es Muskeg R. Steepbank R. Western tributaries
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Table A3.8       Water quality at RAMP sampling stations,

Det.
Variable type Variable limit Units

Metals, total Aluminum (Al) 0.0001 mg/L

Antimony (Sb) 0.000004 mg/L

Arsenic (As) 0.00002 mg/L

Barium (Ba) 0.00002 mg/L

Beryllium (Be) 0.00004 mg/L

Bismuth (Bi) 0.000005 mg/L

Bismuth (Bi) 0.00001 mg/L

Boron (B) 0.00008 mg/L

Cadmium (Cd) 0.00001 mg/L

Calcium (Ca) 0.01 mg/L

Chlorine (Cl) 0.2 mg/L

Chromium (Cr) 0.00008 mg/L

Chromium (Cr) 0.0001 mg/L

Cobalt (Co) 0.00002 mg/L

Copper (Cu) 0.00008 mg/L

Copper (Cu) 0.0001 mg/L

Iron (Fe) 0.003 mg/L

Lead (Pb) 0.00001 mg/L

Lithium (Li) 0.0001 mg/L

Manganese (Mn) 0.00001 mg/L

Mercury (Hg) 0.00004 mg/L

Mercury (Hg), ultra-trace 0.6 ng/L

Molybdenum (Mo) 0.00002 mg/L

Nickel (Ni) 0.00006 mg/L

Nickel (Ni) 0.0001 mg/L

Selenium (Se) 0.0005 mg/L

Silver (Ag) 0.000005 mg/L

Strontium (Sr) 0.000004 mg/L

Thallium (Tl) 0.000003 mg/L

Thorium (Th) 0.000003 mg/L

Tin (Sn) 0.0001 mg/L

Titanium (Ti) 0.0002 mg/L

Uranium (U) 0.000003 mg/L

Vanadium (V) 0.000008 mg/L

Zinc (Zn) 0.0002 mg/L

 fall 2003 (dissolved and total metals).

FOC-1 JAC-1 MUC-1 MUR-1 MUR-6 STC-1 NSR-1 STR-1 STR-2 BER-1 CAR-1 ELR-1 MAR-1 MAR-2 MCC-1
9/13/2003 9/19/2003 9/19/2003 9/7/2003 9/16/2003 9/18/2003 9/18/2003 9/7/2003 9/18/2003 9/7/2003 9/9/2003 9/23/2003 9/7/2003 9/16/2003 9/12/2003

Station

es Muskeg R. Steepbank R. Western tributaries

0.295 0.0739 0.0311 0.0272 0.0091 0.0017 0.0282 0.108 0.536 0.318 0.337 0.663 0.196 0.201 0.352

0.00001 0.00002 0.00002 0.00003 0.00002 0.00001 0.00001 0.00003 0.00001 0.00004 0.0001 0.0001 0.0001 0.00001 0.00005

0.0005 0.0003 0.0002 0.0004 0.0003 0.0001 0.0005 0.0007 0.0005 0.0013 0.0012 0.0005 0.001 0.0008 0.0009

0.127 0.0166 0.0124 0.0339 0.0218 0.1 0.0238 0.0324 0.0232 0.13 0.0804 0.0394 0.0288 0.0188 0.0267

0.0003 0.0002 <0.00004 0.0001 <0.00004 <0.00004 <0.00004 0.0002 <0.00004 0.0002 <0.00004 <0.00004 0.0003 <0.00004 <0.00004

- - - 0.00001 - - 0.00001 - - 0.00002 0.00001 0.00001 0.00001 - 0.00001

<0.00001 <0.00001 <0.00001 - <0.00001 <0.00001 - <0.00001 <0.00001 - - - - <0.00001 -

0.053 0.0422 0.0445 0.0435 0.0123 0.019 0.0126 0.0763 0.0227 0.169 0.117 0.0649 0.0934 0.0738 0.0447

0.00003 0.00001 0.00002 <0.00001 <0.00001 0.00002 0.00002 <0.00001 0.00003 0.0001 <0.00001 0.00001 <0.00001 0.00001 0.00001

81.9 23.2 21.2 44.5 45.5 94.9 20 31.1 16.6 86.8 61.7 23.6 31.2 26.7 45.2

3.39 0.931 0.44 4.08 0.468 1.4 0.339 2.08 0.509 249 27.3 1.07 9.53 1.35 15.3

0.0006 0.0004 0.0002 0.0004 0.0009 0.0002 0.0003 0.0005 0.0009 0.0011 0.001 0.0012 0.0006 0.0006 0.0009

- - - - - - - - - - - - - - -

0.0002 0.0001 0.0001 0.0001 0.0001 <0.00002 0.0001 0.0001 0.0003 0.0003 0.0003 0.0005 0.0002 0.0002 0.0004

0.0005 0.0001 - 0.0004 0.0005 0.0005 - 0.0004 0.0005 0.0009 0.0007 0.001 0.0008 0.0008 0.0027

- - <0.0001 - - - <0.0001 - - - - - - - -

1.29 0.42 0.296 0.433 0.266 0.322 0.583 0.834 1.07 3.72 3.14 0.781 0.659 0.924 0.611

0.0002 0.00005 0.00002 0.0001 0.0001 0.00003 0.00004 0.0001 0.0002 0.0005 0.0003 0.0003 0.0002 0.0002 0.0004

0.0155 0.0083 0.0081 0.0087 0.0034 0.0111 0.0042 0.0086 0.0051 0.0261 0.0274 0.0165 0.019 0.0138 0.0114

0.159 0.025 0.0139 0.0268 0.0284 0.043 0.0277 0.0226 0.0765 0.363 0.141 0.0301 0.0351 0.0369 0.0856

<0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 0.00005 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

1.1 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 2.3 1.3 <0.6 <0.6 <0.6 0.7 <0.6

0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0002 0.0002 0.0001 0.0004 0.0003 0.0007 0.0004 0.0003 0.0002

- 0.0001 0.0002 0.0001 0.0073 - - 0.0003 0.0006 0.0005 0.0008 0.0014 0.0009 0.0011 0.0006

<0.0001 - - - - <0.0001 <0.0001 - - - - - - - -

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.0012 0.001 <0.0005 <0.0005 <0.0005 0.0006

<0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

0.206 0.0886 0.0763 0.127 0.0827 0.182 0.0707 0.119 0.0532 0.425 0.297 0.133 0.184 0.156 0.147

0.00002 <0.000003 0.00001 0.00004 <0.000003 0.00001 <0.000003 0.00001 0.00001 0.0002 0.00002 0.00003 0.00004 <0.000003 0.00005

0.00004 0.00001 0.000004 0.00001 0.00001 0.00001 0.00001 0.00001 0.00004 0.0001 0.0001 0.0001 0.00002 0.00003 0.00004

<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 0.0001 <0.0001

0.0057 0.0016 0.0018 0.0021 0.0018 0.0013 0.0013 0.0022 0.013 0.0084 0.0077 0.0282 0.0046 0.0069 0.0075

0.00005 0.00001 0.00002 0.0001 0.0001 0.0001 0.00002 0.0001 0.00004 0.0002 0.0002 0.0003 0.0002 0.0002 0.0002

0.001 0.0004 0.0003 0.0003 0.0002 0.0001 0.0002 0.0006 0.0014 0.0013 0.0011 0.0018 0.0009 0.0007 0.0009

0.0025 0.0028 0.0043 0.0018 0.0032 0.0087 0.0117 0.0011 0.0046 0.0077 0.007 0.0027 0.004 0.0032 0.0038
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Table A3.8       Water quality at RAMP sampling stations,

Det.
Variable type Variable limit Units

Metals, dissolved Aluminum (Al) 0.0001 mg/L

Antimony (Sb) 0.000004 mg/L

Arsenic (As) 0.00002 mg/L

Barium (Ba) 0.00002 mg/L

Beryllium (Be) 0.00004 mg/L

Beryllium (Be) 0.00001 mg/L

Boron (B) 0.00008 mg/L

Cadmium (Cd) 0.00001 mg/L

Calcium (Ca) 0.01 mg/L

Chlorine (Cl) 0.2 mg/L

Chromium (Cr) 0.00008 mg/L

Chromium (Cr) 0.0001 mg/L

Cobalt (Co) 0.00002 mg/L

Copper (Cu) 0.00008 mg/L

Copper (Cu) 0.0001 mg/L

Iron (Fe) 0.003 mg/L

Lead (Pb) 0.00001 mg/L

Lithium (Li) 0.0001 mg/L

Manganese (Mn) 0.00001 mg/L

Mercury (Hg) 0.00004 mg/L

Molybdenum (Mo) 0.00002 mg/L

Nickel (Ni) 0.00006 mg/L

Nickel (Ni) 0.0001 mg/L

Selenium (Se) 0.0005 mg/L

Silver (Ag) 0.000005 mg/L

Strontium (Sr) 0.000004 mg/L

Thallium (Tl) 0.000003 mg/L

Thorium (Th) 0.000003 mg/L

Tin (Sn) 0.0001 mg/L

Titanium (Ti) 0.0002 mg/L

Uranium (U) 0.000003 mg/L

Vanadium (V) 0.000008 mg/L

Zinc (Zn) 0.0002 mg/L

 fall 2003 (dissolved and total metals).

POC-1 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2 KEL-1 MCL-1 SHL-1
9/13/2003 9/13/2003 9/8/2003 9/22/2003 9/8/2003 9/8/2003 9/15/2003 9/14/2003 9/17/2003

0.0121 0.0047 0.0066 0.0041 0.0059 0.0051 0.0029 0.0012 0.002

0.00005 0.0001 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.000005

0.0012 0.0009 0.0009 0.0006 0.0005 0.0003 0.0001 0.0002 0.0003

0.0402 0.0401 0.025 0.0296 0.0154 0.0095 0.0126 0.0247 0.0327

<0.00004 0.0002 0.0002 <0.00004 0.0003 0.0002 <0.00004 0.0001 <0.00004

0.00001 0.00001 0.00001 <0.00001 0.00001 0.00001 <0.00001 <0.00001 <0.00001

0.107 0.0869 0.0597 0.042 0.0364 0.0247 0.047 0.0512 0.0422

0.00003 0.00003 0.00001 0.00002 <0.00001 <0.00001 <0.00001 0.00002 <0.00001

40.7 44.9 29.1 33.1 17 11 17.4 18.2 45.9

61.6 5.73 37.6 0.441 39.3 39.3 0.715 0.691 14.5

0.0004 0.0003 0.0002 - 0.0003 0.0002 0.0003 0.0001 0.0004

- - - <0.0001 - - - - -

0.0002 0.0002 0.0001 0.0001 0.00005 0.00003 0.00002 0.00004 0.00003

0.0011 0.0011 0.0006 0.0004 0.0004 0.0004 0.0002 0.0004 0.0003

- - - - - - - - -

1.1 0.421 0.255 0.406 0.22 0.22 0.0129 0.0234 0.551

0.0003 0.0001 0.0003 0.00002 0.0002 0.0003 0.00002 0.00002 0.0002

0.0242 0.0198 0.0093 0.0116 0.0056 0.0038 0.0047 0.0172 0.0088

0.0463 0.0356 0.0017 0.02 0.0131 0.004 0.0008 0.0005 0.0091

<0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

0.0003 0.0015 0.0004 0.0006 0.0002 0.0001 0.0001 <0.00002 0.0001

0.001 0.0015 0.0001 - 0.0002 0.0001 0.0003 - -

- - - <0.0001 - - - <0.0001 <0.0001

<0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005

0.00001 0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

0.299 0.17 0.133 0.144 0.106 0.0901 0.0593 0.111 0.141

0.0001 0.00002 0.0001 <0.000003 0.0001 0.0001 <0.000003 0.00001 0.00005

0.00003 0.00002 0.00001 0.00001 0.000004 0.00002 0.00001 0.000004 0.00001

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

0.0034 0.003 0.0018 0.0014 0.0013 0.0017 0.0007 0.0017 0.0011

0.0002 0.0007 0.0001 0.0001 0.0001 0.00002 0.000005 <0.000003 0.00002

0.0004 0.0003 0.0003 0.0001 0.0004 0.0002 0.0003 0.0002 0.0004

0.0069 0.0031 0.0017 0.0013 0.0027 0.0021 0.0059 0.0037 0.0027

Station

Southern tributaries Lakes
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Table A3.8       Water quality at RAMP sampling stations,

Det.
Variable type Variable limit Units

Metals, total Aluminum (Al) 0.0001 mg/L

Antimony (Sb) 0.000004 mg/L

Arsenic (As) 0.00002 mg/L

Barium (Ba) 0.00002 mg/L

Beryllium (Be) 0.00004 mg/L

Bismuth (Bi) 0.000005 mg/L

Bismuth (Bi) 0.00001 mg/L

Boron (B) 0.00008 mg/L

Cadmium (Cd) 0.00001 mg/L

Calcium (Ca) 0.01 mg/L

Chlorine (Cl) 0.2 mg/L

Chromium (Cr) 0.00008 mg/L

Chromium (Cr) 0.0001 mg/L

Cobalt (Co) 0.00002 mg/L

Copper (Cu) 0.00008 mg/L

Copper (Cu) 0.0001 mg/L

Iron (Fe) 0.003 mg/L

Lead (Pb) 0.00001 mg/L

Lithium (Li) 0.0001 mg/L

Manganese (Mn) 0.00001 mg/L

Mercury (Hg) 0.00004 mg/L

Mercury (Hg), ultra-trace 0.6 ng/L

Molybdenum (Mo) 0.00002 mg/L

Nickel (Ni) 0.00006 mg/L

Nickel (Ni) 0.0001 mg/L

Selenium (Se) 0.0005 mg/L

Silver (Ag) 0.000005 mg/L

Strontium (Sr) 0.000004 mg/L

Thallium (Tl) 0.000003 mg/L

Thorium (Th) 0.000003 mg/L

Tin (Sn) 0.0001 mg/L

Titanium (Ti) 0.0002 mg/L

Uranium (U) 0.000003 mg/L

Vanadium (V) 0.000008 mg/L

Zinc (Zn) 0.0002 mg/L

 fall 2003 (dissolved and total metals).

POC-1 TAR-1 CHR-1 CHR-2 CLR-1 CLR-2 KEL-1 MCL-1 SHL-1
9/13/2003 9/13/2003 9/8/2003 9/22/2003 9/8/2003 9/8/2003 9/15/2003 9/14/2003 9/17/2003

Station

Southern tributaries Lakes

0.207 0.514 0.238 0.0926 0.14 0.172 0.0351 0.0052 0.0056

0.00004 0.0001 0.00002 0.00002 0.00002 0.00001 0.00001 <0.000004 <0.000004

0.0013 0.0011 0.0009 0.0007 0.0005 0.0006 0.0003 0.0002 0.0004

0.0451 0.0554 0.0323 0.0352 0.0186 0.013 0.0139 0.0259 0.035

0.0002 0.0002 0.0001 <0.00004 0.0002 0.0002 <0.00004 <0.00004 <0.00004

0.00001 0.00001 0.00001 - 0.00001 - - - -

- - - <0.00001 - <0.00001 <0.00001 <0.00001 <0.00001

0.107 0.104 0.0664 0.0459 0.0377 0.0258 0.0493 0.0513 0.0426

0.00005 0.0001 0.00002 <0.00001 <0.00001 <0.00001 <0.00001 0.00002 <0.00001

40.3 45.9 30.2 34.9 17.3 11.2 17.4 18 47.9

61.8 5.84 39.1 0.397 39.4 39.2 0.917 0.714 14.7

0.0006 0.0009 0.0007 - 0.0003 0.0004 0.0005 0.0004 0.0004

- - - <0.0001 - - - - -

0.0003 0.0004 0.0002 0.0001 0.0001 0.0001 0.00004 0.00003 0.00002

0.0012 0.0021 0.0006 0.0004 0.0014 0.0012 0.0003 0.0004 0.0003

- - - - - - - - -

1.57 1.46 0.778 1.08 0.505 0.561 0.13 0.0685 0.771

0.0003 0.0004 0.0003 0.0001 0.0003 0.0004 0.0001 0.0001 0.0002

0.0241 0.0237 0.0099 0.0109 0.006 0.0048 0.0048 0.0178 0.0086

0.0637 0.0741 0.0524 0.0519 0.0533 0.0307 0.0167 0.0165 0.0138

0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004

<0.6 0.9 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6

0.0003 0.0017 0.0004 0.0006 0.0002 0.0001 0.0001 0.00003 0.0001

0.0012 0.0021 0.0005 0.0002 0.0003 0.0003 0.0004 - -

- - - - - - - <0.0001 <0.0001

0.0009 <0.0005 <0.0005 <0.0005 0.0006 0.001 <0.0005 <0.0005 <0.0005

0.00001 0.00001 0.00001 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005 <0.000005

0.297 0.202 0.145 0.147 0.113 0.0941 0.061 0.112 0.148

0.0001 0.00003 0.0001 <0.000003 0.0001 0.0001 <0.000003 <0.000003 0.0001

0.00004 0.0001 0.00002 0.00002 0.00001 0.00002 0.00001 <0.000003 0.00001

<0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

0.0055 0.0102 0.0058 0.0031 0.0036 0.0045 0.001 0.0017 0.0015

0.0002 0.0009 0.0001 0.0001 0.0001 0.00003 0.00001 <0.000003 0.00002

0.0008 0.0017 0.0008 0.0004 0.0005 0.0005 0.0005 0.0002 0.0005

0.0091 0.0095 0.0017 0.0014 0.0027 0.0021 0.0111 0.0042 0.0027
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Table A3.9 Water quality at RAMP sampling stations, summer 2003
(polycyclic aromatic hydrocarbons, PAHs).1

Detection ATR-DC-CC ATR-DD-CC CHR-1 CHR-2 CLR-1 CLR-2
Variable limit Units 09/06/03 09/12/03 09/08/03 09/22/03 09/08/03 09/08/03
Acenaphthene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Acenaphthylene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Anthracene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Benzo(a)anthracene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Benzo(a)pyrene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Benzo(b)fluoranthene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Benzo(ghi)perylene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Benzo(k)fluoranthene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Biphenyl 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C2 sub'd B(a)A/chrysene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C2 sub'd B(b&k)F/B(a)P 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C2 sub'd biphenyl 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C2 sub'd dibenzothiophene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C2 sub'd fluorene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C2 sub'd naphthalene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C2 sub'd phenanthrene/anth. 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C3 sub'd dibenzothiophene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C3 sub'd naphthalene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C3 sub'd phenanthrene/anth. 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C4 sub'd dibenzothiophene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C4 sub'd naphthalene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
C4 sub'd phenanthrene/anth. 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Chrysene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Dibenzo(a,h)anthracene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Dibenzothiophene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Fluoranthene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Fluorene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Indeno(c,d-123)pyrene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Methyl acenaphthene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Methyl B(a)A/chrysene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Methyl B(b&k)F/B(a)P 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Methyl biphenyl 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Methyl dibenzothiophene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Methyl fluoranthene/pyrene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Methyl fluorene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Methyl naphthalene 0.00002 mg/L <0.00002 0.00004 <0.00002 <0.00002 <0.00002 <0.00002
Methyl phenanthrene/anthracene 0.00004 mg/L <0.00004 <0.00004 <0.00004 <0.00004 <0.00004 <0.00004
Naphthalene 0.00002 mg/L <0.00002 0.00005 <0.00002 <0.00002 <0.00002 <0.00002
Phenanthrene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Pyrene 0.00002 mg/L <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Bold values inidcate concentration over the analytical detection limit
1  Non-detectable values are indicated by a minus sign (i.e., -2 = <2)

Athabasca River Southern tributaries



Table A3.10 Chronic toxicity of ambient river water, RAMP 2003.

Organism Endpoint CAR-1 ELR-1 TAR-1
Fathead Minnow Survival IC25 >100 50 78
Pimephales promelas IC50 >100 >100 >100

NOEC 100 25 50
LOEC >100 50 100

 Growth IC25 >100 >100 >100
IC50 >100 >100 >100

NOEC 100 100 100
LOEC >100 >100 >100

Invertebrate Survival IC25 >100 >100 >100
Ceriodaphnia dubia IC50 >100 >100 >100

NOEC 100 100 100
LOEC >100 >100 >100

Reproduction IC25 >100 >100 >100
IC50 >100 >100 >100

NOEC 100 100 100
LOEC >100 >100 >100

Algae Growth IC25 >100 >100 >100
Selanastrum capricornutum IC50 >100 >100 >100

NOEC 100 100 100
LOEC >100 >100 >100

Underlined values indicate that test was invalid given control group did not pass minimum requirements for reproduction.



 

Appendix A3.2 

Water quality station descriptions, RAMP 2003. 

 



SITE BACKGROUNDER

ARD-1

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

511903

Northing

6494506

Datum

NAD83

Winter Spring/Summer/Fall

Boat

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Site located at same coordinates as BPC sediment site

Waterbody Big Point Channel

Component Water Quality

Lease Unknown

Comments
September 11, 2003 observations

Very slow run.
Depth 1.2m at sample site

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1999 0 0 1 0
2000 0 0 0 1
2001 0 0 0 1
2003 0 0 0 1
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SITE BACKGROUNDER

ARD-1

Regional 
Aquatics 

Monitoring 
Program

September 11, 2003

September 11, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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SITE BACKGROUNDER

ATR-DC-CC

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

475000

Northing

6298154

Datum

NAD83

Winter Spring/Summer/Fall

Boat

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description cross channel composite collected approx. 100m u/s from Donald Creek - Athabasca 
confluence

Waterbody Athabasca River

Component Water Quality

Lease Unknown

Comments
September 6, 2003 observations

Moderate velocity run
Sand substrate

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1997 0 1 1 1
2002 0 0 0 1
2003 0 0 0 3

Saturday, March 20, 2004 Page 1 of 2



SITE BACKGROUNDER

ATR-DC-CC

Regional 
Aquatics 

Monitoring 
Program

Right bank of Athabasca River (high bitumen content) - 
September 6, 2003

Cross channel view taken from west bank - September 
6, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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SITE BACKGROUNDER

ATR-DC-E

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

475120

Northing

6298154

Datum

NAD83

Winter Spring/Summer/Fall

Boat

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Site located near east bank of the Athabasca River approx. 100 m u/s from confluence with 
Donald Creek

Waterbody Athabasca River

Component Water Quality

Lease Unknown

Comments
September 6, 2003 observations

Moderate velocity run.
Sand and silt substrate.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 1
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 1
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SITE BACKGROUNDER

ATR-DC-E

Regional 
Aquatics 

Monitoring 
Program

Right bank of Athabasca River (high bitumen content) - 
September 6, 2003

Downstream view of east bank - September 6, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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SITE BACKGROUNDER

ATR-DC-W

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

474800

Northing

6298154

Datum

NAD83

Winter Spring/Summer/Fall

Boat

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description West bank of Athabasca River approx. 100 m u/s of Donald Creek confluence

Waterbody Athabasca River

Component Water Quality

Lease Unknown

Comments
September 6, 2003 observations

Moderate velocity run.
Sand substrate.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 1
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 1
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SITE BACKGROUNDER

ATR-DC-W

Regional 
Aquatics 

Monitoring 
Program

Cross channel view taken from west bank - September 
6, 2003

Sediment sampling - September 6, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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SITE BACKGROUNDER

ATR-DD

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

463315

Northing

6367951

Datum

NAD83

Winter

Snowmobile

Spring/Summer/Fall

Helicopter

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on the Athabasca River ~300 m upstream from the outlet of Susan Lake, this site 
currently represents water quality downstream of all development

Waterbody Athabasca River

Component Water Quality

Lease Unknown

Comments
September 12, 2003 Observations

Wetted width 350-400m
East bank silt/sand substrate

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 1 1 3
2003 1 1 1 3
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SITE BACKGROUNDER

ATR-DD

Regional 
Aquatics 

Monitoring 
Program

Photo taken from west bank looking across the 
Athabasca River - July 23, 2003

Aerial photograph looking upstream - September 12, 
2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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SITE BACKGROUNDER

ATR-FC-E

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

461509

Northing

6363018

Datum

NAD83

Winter Spring/Summer/Fall

Boat

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located off east bank of Athabasca River, approx. 100m u/s from confluence with Fort Creek

Waterbody Athabasca River

Component Water Quality

Lease Unknown

Comments
September 13, 2003 observations

Moderate velocity run.
Wetted width approx. 400m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 1
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 1
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SITE BACKGROUNDER

ATR-FC-E

Regional 
Aquatics 

Monitoring 
Program

Downstream view - September 13, 2003

Upstream view - September 13, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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SITE BACKGROUNDER

ATR-FC-W

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

460965

Northing

6363164

Datum

NAD83

Winter Spring/Summer/Fall

Boat

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Site located off west bank of Athabasca River, approx. 100m u/s from confluence with Fort 
Creek

Waterbody Athabasca River

Component Water Quality

Lease Unknown

Comments
September 9, 2003 observations

Run section - depositional area.
Wetted width approx. 400m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 1
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 1
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SITE BACKGROUNDER

ATR-FC-W

Regional 
Aquatics 

Monitoring 
Program

Upstream view - September 9, 2003

Downstream view - September 9, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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SITE BACKGROUNDER

ATR-FR

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

478103

Northing

6400021

Datum

NAD83

Winter Spring/Summer/Fall

Helicopter

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Site accessed from mid-channel sand bar located approx. 500m u/s from Firebag River 
confluence

Waterbody Athabasca River

Component Water Quality

Lease Unknown

Comments
September 12, 2003 observations

Riffle/run river section.
Wetted width 200m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 0 0 0 1
2003 0 0 0 1
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Downstream view of exposed sandbars - September 12, 
2003

Aerial view - September 12, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone
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6332230

Datum

NAD83

Winter Spring/Summer/Fall

Truck

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Site located on east bank of Athabasca River, approx. 100m u/s from Muskeg River confluence

Waterbody Athabasca River

Component Water Quality

Lease Suncor Lease 86/17

Comments
September 17, 2003 observations

Run section.
Channel width approx. 250m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 1
2000 0 0 0 1
2001 0 0 0 1
2002 0 0 0 1
2003 0 0 0 1
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Downstream view w/ Hwy 63 bridge in background - 
September 17, 2003

Upstream view - September 17, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Site located on west bank of Athabasca, approx. 100 m u/s from Muskeg River confluence.  
Access - Truck to east bank, canoe across Athabasca River.

Waterbody Athabasca River

Component Water Quality

Lease Suncor Lease 86/17

Comments
September 17, 2003 observations

Moderate velocity run section.
Channel width approx. 250m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 1
2000 0 0 0 1
2001 0 0 0 1
2002 0 0 0 1
2003 0 0 0 1
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View downstream from left bank (Hwy 63 bridge in 
background) - September 17, 2003

Upstream view - September 17, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Site located on the east bank of the Athabasca River, approx. 100m u/s from the confluence 
with Steepbank River

Waterbody Athabasca River

Component Water Quality

Lease Unknown

Comments
September 7, 2003 observations

Run section.
Wetted width approx. 100m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2000 0 0 0 1
2001 0 0 0 1
2002 0 0 0 1
2003 0 0 0 1
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Downstream view - September 7, 2003

Upstream view w/ Suncor bridge in background - 
September 7, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Acid Sensitive Lakes

Station Description Located on the west bank of Athabasca River, approx. 100m u/s from confluence with 
Steepbank River

Waterbody Athabasca River

Component Water Quality

Lease Suncor Lease 86/17

Comments
September 7, 2003 observations

Turbulent run.
Cobble mainstem, sandy backchannel.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2000 0 0 0 1
2001 0 0 0 1
2002 0 0 0 1
2003 0 0 0 1
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Cross-channel view from west bank - September 7, 2003

Backchannel (sediment sampling site) - September 7, 
2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.

Saturday, March 20, 2004 Page 2 of 2



SITE BACKGROUNDER

CAR-1

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

460816

Northing

6363196

Datum

NAD83

Winter

Snowmobile

Spring/Summer/Fall

Boat

Hydrology

Water Quality Sediment
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Acid Sensitive Lakes

Station Description Site located 100m u/s from confluence with Athabasca River

Waterbody Calumet river

Component Water Quality

Lease Canadian Natural Resource Ltd

Comments
September 9, 2003 observations

Very slow run.
Wetted width 3m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 1 1 2
2003 1 1 1 2
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Downstream view with Athabasca River in background - 
July 23, 2003

Aerial view of Calumet/Athabasca confluence - 
September 12, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on the Christina River approximately 500m upstream from the Clearwater River 
confluence

Waterbody Christina River

Component Water Quality

Lease Unknown

Comments
September 8, 2003 Observations

Slow run channel morphology
Clay and bitumen substrate

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 1 1 3
2003 1 1 1 3
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Aerial photograph looking upstream.  Sampling 
conducted at top end of bar - March 23, 2003

Aerial photograph looking upstream - September 8, 
2003.
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone
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Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on the Christina River upstream of Highway 881 bridge crossing (near Janvier).

Waterbody Christina River

Component Water Quality

Lease Unknown

Comments
September 22, 2003 Observations

Moderate velocity run 
Channel width approx. 20m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 1 1 3
2003 1 1 1 3
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Looking upstream from right bank approx. 40m u/s from 
bridge crossing - May 23, 2003.

Looking downstream from right bank - September 22, 
2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone
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Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on the Clearwater River upstream of Fort McMurray

Waterbody Clearwater River

Component Water Quality

Lease Unknown

Comments
September 8, 2003 Observations

Slow run with right side of river very shallow (<20cm) to 70% of width
Sand substrate

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2001 3 8 8 8
2002 1 7 7 8
2003 1 7 7 8
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Aerial photograph looking downstream - March 23, 2003

Looking downstream from right bank - May 22, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone

12

Easting

496294

Northing

6280422

Datum

NAD83

Winter

Snowmobile

Spring/Summer/Fall
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Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on the Clearwater River approximately 400m upstream from the mouth of the 
Christina River

Waterbody Clearwater River

Component Water Quality

Lease Unknown

Comments
September 8, 2003 Observations

Run section
Gravel/cobble substrate

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2001 3 8 8 8
2002 1 7 7 8
2003 1 7 7 8
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Looking downstream from right bank - July 22, 2003

Aerial view looking upsteam (Christina River on right) - 
September 8, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone
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Truck

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on the Ells River, approximately 100 metres upstream from the Athabasca River 
confluence.

Waterbody Ells River

Component Water Quality

Lease Canadian Natural Resource Ltd

Comments
September 23, 2003 Observations

Slow run
Channel width approx. 25m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 1 1 1
2000 0 11 11 11
2001 11 0 0 0
2002 1 1 1 2
2003 1 1 1 2
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Looking upstream - March 25, 2003

Aerial view looking upstram - September 12, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone
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Northing
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Datum
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Boat
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Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Site located approx. 300m d/s from origin of Embarras River (split from Athabasca River 
mainstem)

Waterbody Embarras River

Component Water Quality

Lease None

Comments
September 10, 2003 observations

Slow depositional run.
Wetted width 25m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2003 0 0 0 1
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Downstream view - September 10, 2003

Upstream view - September 10, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone
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Northing

6400215

Datum
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Winter
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Helicopter

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located approx. 1 km u/s from Athabasca River confluence.  Fall sampling conducted approx. 
500m d/s from winter - summer location (due to access restraints)

Waterbody Firebag River

Component Water Quality

Lease None

Comments
September 12, 2003 Observations

Moderate velocity run
Channel width approx. 100m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 1 1 1
2003 1 1 1 1
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Aerial view looking downstream (Athabasca River in 
background) - March 25, 2003

Looking upstream from mid-channel bar - September 
12, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone
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Northing

6356002

Datum

NAD83

Winter

Helicopter

Spring/Summer/Fall

Helicopter

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on an unnamed tributary to the upper Firebag River, approximately 140 km upstream 
of the Athabasca River.

Waterbody Firebag River

Component Water Quality

Lease None

Comments
Site replaced with FIR-2B, activated in winter 2003.

Slow run
Channel width approx. 10m (located on old floodplain)

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 1 1 1
2003 1 1 1 0
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Looking upstream - March 25, 2003

Aerial view looking downstream - May 22, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on the upper Firebag River, approximately 140 km upstream of the Athabasca River.

Waterbody Firebag River

Component Water Quality

Lease None

Comments
September 18, 2003 Observations

High velocity riffle/run
Channel width approx. 25m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2003 1 1 1 1
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Aerial view looking upstream - March 25, 2003

Looking downstream from right bank - July 22, 2003
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C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located approximately 50 m upstream from the Athabasca River Confluence.

Waterbody Fort Creek

Component Water Quality

Lease Unknown

Comments
September 13, 2003 Observations

Slow run with lots of small and large woody debris present
Channel width approx. 5m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2000 0 7 7 9
2001 0 6 6 7
2002 1 6 6 7
2003 0 6 6 7
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Upstream view of thermograph installation - May 21, 
2003

Aerial view - September 12, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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UTM Zone
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Helicopter
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Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Accessed by helicopter.  Also appears to be accessible by quad from a turnoff on RHS of road 
before reaching Syncrude Aurora security gate

Waterbody Jackpine Creek

Component Water Quality

Lease Unknown

Comments
Sample package 1 also collected in fall of 1999.

September 19, 2003 observations

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 13 13 13 11
1999 13 13 13 1
2000 0 0 0 1
2001 0 0 0 1
2002 0 0 0 1
2003 0 0 0 1
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Aerial downstream view - September 19, 2003

Aerial downstream view - September 19, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Sampling consisted of five sub-samples taken at the middle of the lake and 100 m from shore 
at each end of the lake axis.

Waterbody Kearl Lake

Component Water Quality

Lease Unknown

Comments

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 1 0
2000 0 0 0 1
2001 0 0 1 1
2002 0 0 0 1
2003 1 0 0 1
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March 24, 2003

September 15, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Site located approx. 400m d/s from bridge to Fort McKay.  Accessible by truck or boat

Waterbody MacKay River

Component Water Quality

Lease Petro-Canada Mackay River

Comments
September 7, 2003 observations

Very slow flowing run section.
Wetted width 35m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 1
2000 0 0 0 1
2001 0 0 0 1
2002 1 0 0 1
2003 0 0 0 1

Saturday, March 20, 2004 Page 1 of 2



SITE BACKGROUNDER

MAR-1

Regional 
Aquatics 

Monitoring 
Program

Downstream view w/ Athabasca River in background - 
September 7, 2003

Upstream view - September 7, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Acid Sensitive Lakes

Station Description Site located approx. 50m upstream from bridge crossing (road to Petro-Canada MacKay River)

Waterbody MacKay River

Component Water Quality

Lease Unknown

Comments
September 16, 2003 observations

Slow velocity run.
Wetted width 15m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 0 0 1
2003 1 1 1 1
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Downstream view - March 24, 2003

Upstream view - July 21, 2003

Photograph 1:
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Photograph 2:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.

Saturday, March 20, 2004 Page 2 of 2



SITE BACKGROUNDER

MCC-1

Regional 
Aquatics 

Monitoring 
Program

UTM Zone

12

Easting

474637

Northing

6306051

Datum

NAD83

Winter

Snowmobile

Spring/Summer/Fall

Boat

Hydrology

Water Quality Sediment

Fisheries Benthos Aquatic Vegetation

Acid Sensitive Lakes

Station Description Located on McLean Creek approximately 100m upstream from the Athabasca River 
confluence.

Waterbody McLean Creek

Component Water Quality

Lease Suncor Lease 86/17

Comments
September 12, 2003 Observations

Riffle morphology
Channel width approx. 5m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1999 0 0 6 7
2000 0 6 6 9
2001 0 6 6 9
2002 1 6 6 7
2003 0 6 6 7
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Upstream view w/ decommissioned hydrology 
equipment in background - May 28, 2003

Upstream view - September 12, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Access: Hwy 63 north on winter road to 12.474168.6374545 (right turn).  Follow spur road east 
to site.  Zodiac launched fr/ northwest end of lake.

Waterbody McClelland Lake

Component Water Quality

Lease trueNorth Energy Fort Hills Oils 

Comments

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2000 0 0 0 1
2001 0 0 1 1
2002 0 0 0 1
2003 0 0 0 1
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Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Site located upstream on Canterra Road bridge crossing.
This site is referred to as Muskeg Creek mouth in the 2002 Annual Report.  In fact, it is located 
approx. 5km u/s from Muskeg River confluence.

Waterbody Muskeg Creek

Component Water Quality

Lease Unknown

Comments
Additional Sampling: Fall 1998 - package 11; Fall 1999 - package 11

September 19, 2003 observations

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 2
1999 0 0 0 1
2000 0 0 0 1
2001 0 0 0 1
2002 0 0 0 1
2003 0 0 0 1
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Upstream view - September 19, 2003

Downstream view - September 19, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Site located approx. 100m u/s from confluence with Athabasca River.

Waterbody Muskeg River

Component Water Quality

Lease Unknown

Comments
Additional sampling: Package 13 collected in the spring and summer of 1998, 1999.  Sample 
package 11 collected in fall of 1998, 1999.  

September 7, 2003 observations

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1997 0 1 1 1
1998 13 1 1 1
1999 13 6 6 7
2000 0 0 0 1
2001 0 0 0 1
2002 0 0 0 1
2003 0 0 0 1

Saturday, March 20, 2004 Page 1 of 2



SITE BACKGROUNDER

MUR-1

Regional 
Aquatics 

Monitoring 
Program

Upstream view - September 7, 2003

Downstream view with Athabasca River in background - 
September 7, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Located on the upper Muskeg River upstream of Wapasu Creek.

Waterbody Muskeg River

Component Water Quality

Lease Unknown

Comments
Accessed from spur road just East of Canterra bridge over Wapasu Creek

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 2 0 0 2
1999 2 9 9 9
2000 0 6 6 9
2001 0 6 6 9
2002 0 6 6 9
2003 0 6 6 7
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Upstream view from left bank - September 16, 2003

No photo available.
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Located on the North Steepbank River, approximately 25 km upstream of it’s confluence with 
the Steepbank River.

Waterbody North Steepbank River

Component Water Quality

Lease Unknown

Comments
September 18, 2003 observations

Slow run with tortuous meanders.
Channel width 5m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 1 1 1
2003 1 1 1 1
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Aerial view - March 25, 2003

Upstream view from left bank - May 22, 2003

Photograph 1:

C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Site located approx. 100m u/s from confluence with Athabasca River

Waterbody Poplar Creek

Component Water Quality

Lease Unknown

Comments
September 13, 2003 observations

Standing water (no flow) at time of sampling.
Wetted width 4m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2000 0 0 0 1
2001 0 0 0 1
2002 1 0 0 1
2003 0 0 0 1
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Upstream view - September 13, 2003

Downstream view to Athabasca River confluence - 
September 13, 2003
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C:\Documents and 

Detailed Site Location

C:\Documents and 

Photograph 2:

C:\Documents and 

Regional Site Location

C:\Documents and 

Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Composite sampling consisting of 5 grabs from open water UTM 1: 12.473399.6313562 UTM 
2: 12.473317.6313115 UTM 3: 12.473481.6313037 UTM 4: 12.473499.6313153 UTM 5: 
12.473499.6313173

Waterbody Shipyard Lake

Component Water Quality

Lease Suncor Steepbank Mine

Comments
Location UTM situated at lake outlet access point (dock).

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 1 0
1999 0 1 1 1
2000 0 0 1 1
2001 0 0 1 1
2002 0 0 1 1
2003 0 0 1 1
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July 21, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Located on Stanley Creek, approximately 1 km upstream of the Muskeg River.

Waterbody Stanley Creek

Component Water Quality

Lease Syncrude Aurora North Mine

Comments
September 18, 2003 observations

Stanley Creek flows through a wetland area consisting of multiple semi-defined channels.  Flow 
virtually non-existent at this site.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 0 0 11
1999 0 0 0 1
2001 0 0 0 1
2002 1 1 1 1
2003 1 1 1 1
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Aerial view of site with helicopter pad in background - 
May 22, 2003

View of site with connected wetland visible in 
background - July 22, 2003

Photograph 1:
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Site located approx. 150m u/s from large sandbar exposed along Athabasca River east bank.  
At high flow, this site would be located approx. 70m u/s from Athabasca confluence

Waterbody Steepbank River

Component Water Quality

Lease Suncor Steepbank Mine

Comments
September 7, 2003 observations

Slow run river section.
Wetted width 5m.

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1997 0 1 1 1
1998 0 1 1 1
1999 1 0 0 0
2000 0 0 0 1
2001 0 0 0 1
2002 1 0 0 1
2003 0 0 0 1
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Upstream view - September 7, 2003

Downstream view - September 7, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Landing site located at a large seep area on right bank - flagged yellow

Waterbody Steepbank River

Component Water Quality

Lease None

Comments
September 18, 2003 observations

Riffle/run river section.
Channel width 15m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
2002 1 0 0 1
2003 0 0 0 1
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Downstream view - September 18, 2003

Upstream view - September 18, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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Station Description Located on the Tar River approximately 100m upstream from it’s confluence with the 
Athabasca River.

Waterbody Tar River

Component Water Quality

Lease Canadian Natural Resource Ltd

Comments
September 13, 2003 observations

Slow run channel morphology.
Channel width approx. 10m

Location

Access

Sampling History

Other Sampling 
Conducted:

Year Winter Spring Summer Fall
1998 0 1 1 1
2002 1 1 1 2
2003 1 1 1 2
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Downstream view - July 23, 2003

Aerial view of Tar River mouth - September 12, 2003
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Please refer to the legend in the corresponding component map in the RAMP 
technical report.
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