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Appendix A: Basic Statistics of Trended Water Quality
Parameter






Table Al: Battle River Statistics

Parameter n Mean SD Max 90" %ile  Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 392 0.13 0.204 1.47 0.414 0.0325 0.016 0
Nitrate as N 565 0.129 0.234 2.6 0.45 0.01 0.005 0.0005
Nitrogen Total 234 1.317 0.84 6.38 2.057 1.117 0.665 0.45
Phosphorous Total 480 0.112 0.136 0.973 0.263 0.0625 0.0265 0.01
Phosphorous Total Dissolved 453 0.0289 0.0265 0.245 0.0532 0.021 0.011 0.003
Major lons (mg/L)

Chloride Dissolved 567 23.422 13.283 175 38.46 21.6 9.2 0.4
Fluoride Dissolved 513 0.235 0.0693 0.79 0.302 0.23 0.16 0.025
Sodium Dissolved/Filtered 567 122.935 45,511 336 180 124 65 4.5
Sulphate Dissolved 566 141.155 48.437 389 200 142 80.6 14
Total Dissolved Solids 388 623.004 212.832 1728.714 864.134 612.887 357.2 218.366
Physicals (Units)

Oxygen Dissolved (mg/L) 473 7.831 3.912 18.7 125 8.6 1.2 0.01
pH — Field (pH units) 474 8.184 0.463 9.23 8.701 8.3 75 6.95
Sodium Adsorption Ratio (units) 458 3.345 0.983 7.509 4.679 3.258 2.142 0.64
Total Suspended Solids (mg/L) 497 71.463 163.957 1146 174.6 13.6 2.8 0.5
Metals (ug/L)

Aluminum Dissolved 128 10.45 33.35 323 13.72 3.85 1 0.3
Aluminum Total 128 775.048 2256.989 19300 1615 85.5 30.65 12.7
Arsenic Dissolved 128 1.825 1.12 8 3.462 1.52 0.756 0.49
Arsenic Total 128 2.975 1.922 10.1 5.15 2.47 1.09 0.64
Barium Dissolved 128 98.288 32.763 197 144.7 98.35 60.06 33.2
Barium Total 128 135.102 73.857 720 181.5 124 82.15 35.6
Beryllium Dissolved 128 0.00673 0.00887 0.059 0.0157 0.004 0.001 0.0005
Beryllium Total 128 0.0823 0.213 1.46 0.175 0.016 0.005 0.0005
Boron Dissolved 128 202.587 76.564 421 281.8 208.5 96.17 15
Boron Total 128 214.137 76.906 417 306.4 221 105.8 23.7
Cadmium Dissolved 128 0.0351 0.0489 0.37 0.0657 0.019 0.007 0.001
Cadmium Total 128 0.0522 0.107 0.952 0.108 0.021 0.0103 0.004
Chromium Dissolved 128 0.0765 0.0907 0.64 0.148 0.05 0.027 0.009
Chromium Total 128 1.128 3.21 29.2 2.228 0.207 0.097 0.0025
Cobalt Dissolved 128 0.383 0.435 2.77 0.524 0.257 0.197 0.159
Cobalt Total 128 1.348 2.512 20.3 2.909 0.452 0.269 0.196
Copper Dissolved 128 1.529 0.762 4.14 2.601 1.41 0.707 0.13
Copper Total 128 3.676 6.017 49.3 6.973 1.935 0.913 0.27
Iron Dissolved 128 146.604 523.324 4770 136.4 33.9 19.5 8.7
Iron Total 128 2099.43 4904.956 41700 4590 557.5 234.5 120
Lead Dissolved 128 0.0518 0.0751 0.66 0.0914 0.033 0.013 0.0025
Lead Total 128 1.35 3.527 27.3 3.069 0.224 0.0953 0.056
Lithium Dissolved 128 71.566 23.731 132 100.89 75.3 40.06 4.97
Lithium Total 128 76.861 23.054 143 104.1 79.65 44.98 27.1
Manganese Dissolved 128 95.168 242.153 1550 231 15.9 2.909 1.18
Manganese Total 128 216.123 324.329 2080 519.8 104.5 20.53 6.56
Molybdenum Dissolved 128 1.612 0.335 2.58 2.11 1.565 1.253 0.637
Molybdenum Total 128 1.599 0.396 2.57 2.144 1.59 1.15 0.417
Nickel Dissolved 128 3.825 1.013 7.06 5.114 3.715 2.66 0.87
Nickel Total 128 6.404 7.101 61 11.11 4.39 2.97 1.77
Selenium Dissolved 128 0.173 0.108 0.78 0.23 0.16 0.09 0.025
Selenium Total 128 0.213 0.16 1.24 0.307 0.185 0.09 0.025
Silver Dissolved 128 0.00263 0.00228 0.014 0.0057 0.002 0.0005 0.0005
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Silver Total 128 0.0151 0.0374 0.319 0.029 0.004 0.0013 0.0005
Thallium Dissolved 128 0.00935 0.00643 0.04 0.0167 0.008 0.0033 0.0005
Thallium Total 128 0.0262 0.045 0.349 0.0479 0.012 0.0053 0.0005
Uranium Dissolved 128 1.243 0.35 2.44 1.652 1.245 0.836 0.508
Uranium Total 128 1421 0.449 3.04 2.03 1.37 0.92 0.527
Vanadium Dissolved 128 0.808 0.519 2.46 1.604 0.687 0.249 0.107
Vanadium Total 128 3.189 5.88 45 6.054 1.43 0.4 0.2

Zinc Dissolved 128 1.108 0.847 5.7 2.073 0.915 0.3 0.025
Zinc Total 128 7.721 19.554 162 16.57 1.605 0.858 0.025
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Table A2: Beaver River Statistics

Parameter n Mean SD Max 90" %ile ~ Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 352 0.196 0.323 2.78 0.619 0.05 0.012 0
Nitrate as N 474 0.119 0.14 0.972 0.29 0.06 0.005 0.0005
Nitrogen Total 211 1.018 0.448 3.48 1.492 0.94 0.606 0.27
Phosphorous Total 444 0.0956 0.0834 0.72 0.159 0.071 0.0429 0.025
Phosphorous Total Dissolved 416 0.038 0.0397 0.54 0.059 0.0285 0.016 0.009
Major lons (mg/L)

Chloride Dissolved 446 4.346 3.146 34.9 7.693 3.7 1.523 0.05
Fluoride Dissolved 432 0.137 0.047 0.55 0.19 0.13 0.09 0.01
Sodium Dissolved/Filtered 447 19.109 11.663 95.3 33.28 17 7.796 1.6
Sulphate Dissolved 447 14.824 10.826 131 25.28 13 5.744 1.65
Total Dissolved Solids 312 237.354 95.296 687.884 368.3 227.132 133.987 83
Physicals (Units)

Oxygen Dissolved (mg/L) 428 7.413 4,036 14.6 12 8.47 0.8 0.01
pH — Field (pH units) 429 7.858 0.446 8.9 8.4 7.9 7.3 5.9
Sodium Adsorption Ratio (units) 393 0.595 0.28 2.583 0.913 0.556 0.311 0.18
Total Suspended Solids (mg/L) 447 17.023 27.742 273 37.96 6.6 2.6 0.5
Metals (ug/L)

Aluminum Dissolved 120 5.464 5.388 34.6 9.8 3.8 1.75 1
Aluminum Total 120 144.883 232.041 1880 283.5 62.35 19.45 1.4
Arsenic Dissolved 120 0.818 0.304 2.58 1.09 0.725 0.59 0.37
Arsenic Total 120 1.154 0.411 2.93 1.615 1.045 0.81 0.53
Barium Dissolved 120 52.062 19.904 151 717 46.3 35.15 26.2
Barium Total 120 60.156 20.192 163 80.5 54.6 44.05 34.8
Beryllium Dissolved 120 0.00433 0.00241 0.018 0.007 0.004 0.002 0.0005
Beryllium Total 120 0.0141 0.0164 0.139 0.024 0.01 0.005 0.0005
Boron Dissolved 120 40.663 16.473 113 58.5 36.05 24.25 13.8
Boron Total 120 42.713 17.471 126 62.15 38.1 26.35 14
Cadmium Dissolved 120 0.044 0.136 1.4 0.0835 0.017 0.004 0.0005
Cadmium Total 120 0.0261 0.0469 0.407 0.0575 0.011 0.005 0.0005
Chromium Dissolved 120 0.0609 0.0266 0.192 0.083 0.054 0.039 0.029
Chromium Total 120 0.343 0.449 3.8 0.555 0.205 0.11 0.054
Cobalt Dissolved 120 0.155 0.228 1.51 0.287 0.0825 0.058 0.043
Cobalt Total 120 0.302 0.326 2.28 0.508 0.205 0.117 0.05
Copper Dissolved 120 0.458 0.206 1.76 0.67 0.42 0.275 0.074
Copper Total 120 0.759 0.543 4.34 1.19 0.59 0.37 0.25
Iron Dissolved 120 253.257 411.64 3610 429.5 174.5 52.55 24.6
Iron Total 120 920.441 848.128 6940 1260 708 391 56.9
Lead Dissolved 120 0.0357 0.0288 0.164 0.0695 0.0285 0.011 0.0025
Lead Total 120 0.218 0.294 2.47 0.389 0.144 0.053 0.015
Lithium Dissolved 120 11.643 5.152 31.8 18.25 10.025 6.425 4.5
Lithium Total 120 12.398 5.287 34.4 19.45 10.85 7.045 8.5
Manganese Dissolved 120 182.105 491.567 3300 493 225 3.79 1.37
Manganese Total 120 231.641 511.413 3580 525 89.85 30.2 13.3
Molybdenum Dissolved 120 0.623 0.399 3.44 0.973 0.519 0.337 0.209
Molybdenum Total 120 0.647 0.429 3.68 1.003 0.556 0.347 0.202
Nickel Dissolved 120 0.698 0.189 1.43 0.975 0.66 0.49 0.33
Nickel Total 120 0.991 0.672 5.97 1.38 0.78 0.595 0.35
Selenium Dissolved 120 0.0615 0.0345 0.22 0.09 0.06 0.025 0.025
Selenium Total 120 0.0762 0.0461 0.3 0.115 0.07 0.0275 0.02
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Silver Total 120 0.0052 0.00624 0.036 0.015 0.003 0.00075 0.0005
Thallium Dissolved 120 0.00258 0.00249 0.017 0.005 0.002 0.001 0.0005
Thallium Total 120 0.0055 0.00542 0.038 0.01 0.004 0.002 0.0005
Uranium Dissolved 120 0.221 0.0849 0.568 0.33 0.213 0.129 0.0432
Uranium Total 120 0.241 0.0895 0.603 0.353 0.23 0.143 0.0625
Vanadium Dissolved 120 0.28 0.124 0.578 0.451 0.273 0.127 0.088
Vanadium Total 120 0.752 0.782 6.46 1.275 0.528 0.234 0.123
Zinc Dissolved 120 1.148 0.977 7.5 2.105 0.9 0.4 0.025
Zinc Total 120 2.041 2.34 18.4 3.16 1.405 0.635 0.025
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Table A3: Cold River Statistics

Parameter n Mean SD Max 90" %ile  Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 87 0.0106 0.00908 0.078 0.0158 0.009 0.0025 0
Nitrate as N 87 0.0265 0.0276 0.099 0.069 0.005 0.005 0.005
Nitrogen Total 84 0.428 0.0673 0.956 0.474 0.417 0.385 0.33
Phosphorous Total 87 0.0186 0.0135 0.134 0.023 0.018 0.011 0.006
Phosphorous Total Dissolved 87 0.00955 0.00547 0.038 0.016 0.009 0.004 0.001
Major lons (mg/L)

Chloride Dissolved 111 0.768 0.287 2.7 0.984 0.73 0.556 0.23
Fluoride Dissolved 112 0.102 0.0226 0.18 0.12 0.1 0.08 0.01
Sodium Dissolved/Filtered 112 9.101 0.72 13 9.72 9.075 8.645 4.7
Sulphate Dissolved 111 3.318 0.763 51 4.6 3.02 2.676 1.35
Total Dissolved Solids 104 149.319 12.807 240.814 160.006 148.097 140.9 85.8
Physicals (Units)

Oxygen Dissolved (mg/L) 109 11.421 1.576 14.96 13.23 11.64 9.46 7
pH — Field (pH units) 107 8.319 0.332 9.16 8.726 8.32 7.9 7.4
Sodium Adsorption Ratio (units) 112 0.351 0.0189 0.436 0.365 0.35 0.337 0.27
Total Suspended Solids (mg/L) 87 1.515 1.41 7.8 3.24 1.2 0.5 0.5
Metals (ug/L)

Aluminum Dissolved 57 1.047 0.813 4.9 1.86 0.9 0.1 0.1
Aluminum Total 57 2.788 5.904 44.7 5.06 1.6 0.5 0.1
Arsenic Dissolved 57 0.872 0.085 1.16 0.948 0.87 0.776 0.68
Arsenic Total 57 0.973 0.255 2.74 1.058 0.93 0.85 0.76
Barium Dissolved 57 35.035 1.899 39.6 37.58 34.8 32.6 31
Barium Total 57 36.889 2.83 41.9 39.74 36.9 349 20.7
Boron Dissolved 57 25.768 2.197 31.3 29.1 25.2 23.34 20.9
Boron Total 57 27.189 1.803 324 29.28 27.1 25.22 23.4
Cadmium Dissolved 57 0.0516 0.145 1.02 0.103 0.015 0.0012 0.0005
Cadmium Total 57 0.022 0.0828 0.621 0.0298 0.005 0.001 0.0005
Chromium Dissolved 57 0.0233 0.0252 0.15 0.04 0.018 0.008 0.0025
Chromium Total 57 0.0482 0.152 1.14 0.0744 0.02 0.0062 0.0025
Cobalt Dissolved 57 0.0108 0.00344 0.025 0.014 0.011 0.0072 0.001
Cobalt Total 57 0.012 0.0029 0.022 0.0158 0.012 0.009 0.005
Copper Dissolved 57 0.211 0.319 2.44 0.396 0.14 0.072 0.01
Copper Total 57 0.179 0.141 0.91 0.356 0.14 0.074 0.01
Iron Dissolved 57 1.648 1.207 6.9 2.6 1.4 0.25 0.25
Iron Total 57 6.267 4.329 24.9 10.36 5.1 2.7 0.25
Lithium Dissolved 57 8.111 0.628 10.3 8.95 8.04 7.41 7.12
Lithium Total 56 8.492 0.68 10.7 9.236 8.5 7.821 6.1
Manganese Dissolved 56 0.633 0.725 5.24 1.121 0.515 0.174 0.05
Manganese Total 56 1.23 0.637 3.16 1.973 1.065 0.646 0.13
Molybdenum Dissolved 57 0.452 0.0428 0.62 0.5 0.445 0.408 0.389
Molybdenum Total 57 0.473 0.0435 0.662 0.512 0.469 0.432 0.337
Nickel Dissolved 57 0.149 0.0567 0.29 0.21 0.15 0.072 0.01
Nickel Total 57 0.126 0.0365 0.23 0.16 0.13 0.09 0.01
Uranium Dissolved 57 0.0818 0.00758 0.101 0.0887 0.0825 0.0766 0.0393
Uranium Total 57 0.0843 0.0117 0.104 0.0908 0.0852 0.0802 0.0042
Vanadium Dissolved 57 0.114 0.0172 0.192 0.131 0.112 0.098 0.09
Vanadium Total 57 0.125 0.0211 0.2 0.151 0.119 0.105 0.08
Zinc Dissolved 57 0.521 0.358 1.62 1 0.4 0.164 0.025
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Table A4: North Saskatchewan River Statistics

Parameter n Mean SD Max 90" %ile  Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 308 0.116 0.159 0.825 0.355 0.024 0.0063 0
Nitrate as N 308 0.318 0.222 0.945 0.621 0.317 0.005 0.005
Nitrogen Total 234 0.797 0.598 4.602 121 0.679 0.268 0.16
Phosphorous Total 307 0.103 0.195 1.72 0.211 0.05 0.015 0.006
Phosphorous Total Dissolved 295 0.0295 0.0315 0.215 0.075 0.017 0.005 0.001
Major lons (mg/L)

Chloride Dissolved 251 4.274 2.615 254 6.368 3.8 2.106 1.13
Fluoride Dissolved 250 0.145 0.0278 0.24 0.18 0.15 0.11 0.01
Sodium Dissolved/Filtered 250 8.888 3.578 34.5 12.35 8.305 5.82 1.35
Sulphate Dissolved 251 46.168 9.997 75 55.6 47.7 33.8 2.4
Total Dissolved Solids 247 203.048 28.742 317 235.185 203 173.2 68.2
Physicals (Units)

Oxygen Dissolved (mg/L) 303 10.233 1.874 14.97 12.86 10.15 7.94 5.55
pH — Field (pH units) 293 8.231 0.405 9.14 8.762 8.2 7.7 6.57
Sodium Adsorption Ratio (units) 250 0.299 0.114 1.016 0.425 0.272 0.205 0.05
Total Suspended Solids (mg/L) 308 84.279 283.797 2500 177.7 9.8 2.73 0.5
Metals (ug/L)

Aluminum Dissolved 128 29.891 31.066 312 49.69 27.5 6.99 4.1
Aluminum Total 128 830.724 2191.537 18100 1882 130.5 48.33 134
Arsenic Dissolved 128 0.387 0.157 0.85 0.627 0.34 0.23 0.13
Arsenic Total 128 0.939 1.336 8.79 1.924 0.425 0.28 0.18
Barium Dissolved 128 64.494 7.725 83.1 73.28 64.7 56.16 33.2
Barium Total 128 93.706 74.807 791 136.9 73.4 63.45 47.7
Beryllium Dissolved 128 0.00256 0.00295 0.028 0.0057 0.002 0.00065 0.0005
Beryllium Total 128 0.0566 0.155 1.43 0.138 0.007 0.003 0.0005
Boron Dissolved 128 16.42 3.825 32.9 19.67 16.15 12.83 5.9
Boron Total 128 19.545 13.862 140 23.15 17.15 14.43 12
Cadmium Dissolved 128 0.0435 0.0658 0.515 0.119 0.02 0.011 0.004
Cadmium Total 128 0.0686 0.125 0.918 0.173 0.022 0.012 0.003
Chromium Dissolved 128 0.0797 0.0667 0.72 0.116 0.0645 0.049 0.023
Chromium Total 128 1.29 3.362 29.3 2.542 0.251 0.116 0.042
Cobalt Dissolved 128 0.0818 0.0438 0.324 0.123 0.0725 0.042 0.019
Cobalt Total 128 0.827 2.22 215 1.818 0.159 0.083 0.051
Copper Dissolved 128 0.785 0.397 2.3 1.258 0.655 0.46 0.33
Copper Total 128 2.596 4.895 44.2 6.271 0.935 0.643 0.38
Iron Dissolved 128 30.7 66.045 629 63.82 11.65 6.3 0.25
Iron Total 128 1533.041 4268.575 39600 3626 179.5 74.88 6.2
Lead Dissolved 128 0.0524 0.0652 0.562 0.097 0.034 0.0196 0.005
Lead Total 128 1.109 2.945 28.1 2.775 0.184 0.0953 0.027
Lithium Dissolved 128 4.898 1.223 10.8 6.4 4.66 3.751 2.23
Lithium Total 128 6.989 6.656 56.9 8.735 5.31 4.3 3.07
Manganese Dissolved 128 4.084 4.259 30.2 8.572 2.79 1.232 0.18
Manganese Total 128 53.973 129.868 1220 142.1 11.2 4.305 1.14
Molybdenum Dissolved 128 1.194 0.986 11.9 1.414 1.08 0.855 0.482
Molybdenum Total 128 1.218 0.958 11.5 1.477 1.13 0.782 0.456
Nickel Dissolved 128 0.953 0.471 2.92 151 0.8 0.59 0.4
Nickel Total 128 3.106 6.49 61.4 7.215 1.02 0.716 0.46
Selenium Dissolved 128 0.277 0.107 0.63 0.427 0.26 0.163 0.025
Selenium Total 128 0.314 0.139 0.92 0.477 0.29 0.183 0.025
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Silver Total 128 0.0181 0.046 0.362 0.035 0.003 0.001 0.0005
Thallium Dissolved 128 0.00637 0.00459 0.04 0.01 0.005 0.003 0.0005
Thallium Total 128 0.0222 0.0433 0.387 0.0512 0.009 0.004 0.0005
Uranium Dissolved 128 0.52 0.0758 0.82 0.614 0.514 0.436 0.293
Uranium Total 128 0.636 0.254 2.28 0.809 0.563 0.498 0.361
Vanadium Dissolved 128 0.299 0.16 1.09 0.527 0.257 0.139 0.083
Vanadium Total 128 2.245 5.237 42.1 4.715 0.466 0.247 0.119
Zinc Dissolved 128 1.406 1.13 11.7 2.248 1.205 0.583 0.3

Zinc Total 128 7.515 17.251 160 16.36 2.045 1 0.22
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Table A5: Red Deer River near Bindloss Statistics

Parameter n Mean SD Max 90" %ile Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 400 0.044 0.082 0.800 0.100 0.018 0.007 0.003
Nitrate as N 565 0.22 0.329 3.84 0.53 0.075 0.005 0.0005
Nitrogen Total 230 1.066 1.519 16.490 2.202 0.629 0.360 0.182
Phosphorous Total 493 0.167 0.548 11 0.384 0.06 0.01 0.0015
Phosphorous Total Dissolved 462 0.0146 0.0184 0.18 0.032 0.008 0.003 0.001
Major lons (mg/L)

Chloride Dissolved 515 5.687 3.490 45.000 9.400 5.100 2.300 0.050
Fluoride Dissolved 458 0.157 0.042 0.600 0.200 0.160 0.120 0.017
Sodium Dissolved/Filtered 517 27.449 10.994 108.000 41.380 26.000 15.800 9.700
Sulphate Dissolved 516 67.331 22.709 236.000 95.950 64.050 43.610 24.000
Total Dissolved Solids 323 294.431 72.143 602.864 399.997 286.000 215.400 147.584
Physicals (Units)

Oxygen Dissolved (mg/L) 471 9.325 2.781 18.300 12.764 9.200 6.292 0.380
pH — Field (pH units) 483 8.191 0.328 9.150 8.600 8.200 7.800 7.010
Sodium Adsorption Ratio (units) 414 0.848 0.338 2.849 1.214 0.787 0.495 0.358
Total Suspended Solids (mg/L) 511 261.428 658.528 6600.000 578.400 53.800 3.900 0.500
Metals (ug/L)

Aluminum Dissolved 128 37.855 183.925 1600 16.21 3.4 1.03 0.1
Aluminum Total 128 2883.411 7262.61 58500 7569 622 56.39 2.1
Arsenic Dissolved 128 0.621 0.261 1.78 0.924 0.54 0.35 0.25
Arsenic Total 128 2.068 2.976 21.8 4.161 1.02 0.393 0.31
Barium Dissolved 128 93.765 20.009 153 122 89.65 70.41 46.3
Barium Total 128 188.504 174.364 1110 361.4 126 98.16 87.3
Beryllium Dissolved 128 0.00488 0.0165 0.145 0.007 0.001 0.0005 0.0005
Beryllium Total 128 0.269 0.648 4.77 0.673 0.051 0.005 0.0005
Boron Dissolved 128 24.622 6.014 44.1 33.4 23.5 17.5 13.4
Boron Total 128 27.598 6.955 50.9 37.18 25.95 19.88 15.5
Cadmium Dissolved 128 0.0391 0.0547 0.525 0.0679 0.0235 0.013 0.003
Cadmium Total 128 0.129 0.238 1.59 0.354 0.0435 0.019 0.009
Chromium Dissolved 128 0.158 0.415 3 0.215 0.06 0.0293 0.02
Chromium Total 127 3.453 8.507 70.4 9.982 0.79 0.122 0.057
Cobalt Dissolved 128 0.132 0.182 1.82 0.196 0.097 0.0492 0.029
Cobalt Total 128 2.781 6.055 39.4 6.592 0.659 0.0989 0.049
Copper Dissolved 128 1.737 1.283 10.4 3.095 1.34 0.813 0.22
Copper Total 128 8.362 15.788 110 19.67 2.865 0.979 0.73
Iron Dissolved 128 57.259 275.222 2620 76.65 6.25 2.6 0.7
Iron Total 128 4296.601 9720.748 67100 12790 887 75.13 5.2
Lead Dissolved 128 0.091 0.25 2.23 0.12 0.04 0.016 0.0025
Lead Total 128 4.015 9.048 60.1 11.58 0.686 0.11 0.007
Lithium Dissolved 128 13.049 4.738 34.8 18.9 11.9 8.2 0.77
Lithium Total 128 16.943 9.398 65.8 25.53 14.4 9.836 1.03
Manganese Dissolved 128 6.647 27.261 296 6.742 2.76 1.183 0.25
Manganese Total 128 146.948 263.941 1710 470.4 50.9 6.376 0.12
Molybdenum Dissolved 128 1.42 0.312 2.25 1.784 1.405 1.073 0.001
Molybdenum Total 128 1.233 0.397 3.07 1.671 1.255 0.744 0.002
Nickel Dissolved 128 1.792 1.041 8.35 3.088 1.52 0.863 0.006
Nickel Total 128 8.663 16.408 109 21.11 2.76 0.973 0.008
Selenium Dissolved 128 0.344 0.15 1.1 0.497 0.32 0.21 0.09
Selenium Total 128 0.403 0.278 2.02 0.617 0.335 0.213 0.025
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Silver Total 128 0.0459 0.101 0.674 0.125 0.011 0.001 0.0005
Thallium Dissolved 128 0.0225 0.114 13 0.0207 0.01 0.005 0.0005
Thallium Total 128 0.0833 0.169 12 0.199 0.0245 0.008 0.001
Uranium Dissolved 128 1.316 0.402 3.62 1.837 1.225 0.934 0.785
Uranium Total 128 1.836 1.204 9.4 3.049 1.485 1.04 0.81

Vanadium Dissolved 128 0.562 0.521 4.97 0.872 0.489 0.184 0.141
Vanadium Total 128 6.851 14.643 116 19.5 1.925 0.339 0.194
Zinc Dissolved 128 1.352 1.671 13.1 2.205 0.96 0.313 0.025
Zinc Total 128 20.334 43.984 274 55.4 4.64 1112 0.025
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Table A6: South Saskatchewan Statistics

Parameter n Mean SD Max 90" %ile  Median  10™ %ile Min
Nutrients (mg/L)

Ammonia Dissolved 371 0.076 0.125 0.970 0.202 0.025 0.008 0.005
Nitrate as N 588 0.439 0.45 1.9 1.1 0.282 0.005 0.0005
Nitrogen Total 377 0.869 0.603 5.270 1.510 0.779 0.300 0.130
Phosphorous Total 566 0.0886 0.155 1.67 0.21 0.038 0.014 0.002
Phosphorous Total Dissolved 525 0.0159 0.0307 0.483 0.031 0.008 0.003 0.001
Major lons (mg/L)

Chloride Dissolved 460 7.127 4.886 63.5 12.8 6.31 2.445 0.05
Fluoride Dissolved 449 0.149 0.035 0.36 0.19 0.15 0.11 0.005
Sodium Dissolved/Filtered 464 17.728 6.971 52 26 17.15 9.772 4.1
Sulphate Dissolved 460 60.913 17.709 151 83.2 60.5 36.3 20.8
Total Dissolved Solids 319 238.022 46.641 399.544 295.144 232.5 178.312 98
Physicals (Units)

Oxygen Dissolved (mg/L) 470 10.675 2.226 16.500 13.600 10.600 7.900 5.500
pH — Field (pH units) 476 8.315 0.367 9.320 8.730 8.390 7.800 7.100
Sodium Adsorption Ratio (units) 411 0.595 0.206 1.569 0.868 0.565 0.359 0.199
Total Suspended Solids (mg/L) 559 94.269 221.707 2150.000 249.200 19.000 4.000 0.500
Metals (ug/L)

Aluminum Dissolved 128 16.098 46.906 506 17.14 10.05 5.16 i3
Aluminum Total 128 952.154 3463.57 28200 1385 196.5 65.35 9.4
Arsenic Dissolved 128 0.509 0.173 1.24 0.717 0.495 0.31 0.21
Arsenic Total 128 1.034 1.542 12.5 1.648 0.67 0.403 0.31
Barium Total 128 102.922 79.978 748 126.4 87.5 75.26 41.9
Beryllium Dissolved 128 0.00235 0.00493 0.039 0.0037 0.001 0.0005 0.0005
Beryllium Total 128 0.0619 0.19 151 0.116 0.0155 0.005 0.0005
Boron Dissolved 128 20.952 4.528 33 27.04 20.8 14.63 11.8
Boron Total 128 22.405 4.677 39.8 28.04 21.95 16.65 12.4
Cadmium Dissolved 128 0.0353 0.0857 0.935 0.0571 0.02 0.009 0.0005
Cadmium Total 128 0.0692 0.175 1.24 0.0857 0.024 0.014 0.007
Chromium Dissolved 128 0.122 0.275 2.82 0.201 0.0695 0.0403 0.019
Chromium Total 128 1.254 4.105 32.8 2.143 0.294 0.14 0.06
Cobalt Dissolved 128 0.105 0.0533 0.472 0.153 0.0995 0.0566 0.035
Cobalt Total 128 0.791 2.27 19.5 1.381 0.249 0.124 0.058
Copper Dissolved 128 0.956 0.327 2.06 1.454 0.89 0.626 0.44
Copper Total 128 2.641 5.551 46.5 4.269 1.305 0.86 0.67
Iron Dissolved 128 20.52 75.654 794 26.67 7.9 4.9 1.8
Iron Total 128 1428.694 4923.381 41300 2544 285.5 102.9 11.2
Lead Dissolved 128 0.0498 0.0645 0.618 0.0805 0.037 0.0173 0.0025
Lead Total 128 1.107 3.345 28.6 2.168 0.279 0.129 0.043
Lithium Dissolved 128 8.229 2.528 20.7 11.6 7.765 5.553 4.7
Lithium Total 128 9.773 4.586 41.8 13.07 8.5 6.727 5.71
Manganese Dissolved 128 2.115 3.199 26.5 3.308 1.39 0.662 0.37
Manganese Total 128 48.532 130.393 1060 91.7 14.35 4.849 2.23
Molybdenum Dissolved 128 1.364 0.335 2.81 1.733 1.335 0.983 0.769
Molybdenum Total 128 1.341 0.393 2.96 1.771 1.325 0.834 0.443
Nickel Dissolved 128 0.971 0.345 2.43 1.338 0.885 0.67 0.22
Nickel Total 128 2.794 6.263 51.2 4.553 1.27 0.873 0.66
Selenium Dissolved 128 0.562 0.146 1.05 0.74 0.57 0.39 0.21
Selenium Total 128 0.6 0.197 1.34 0.82 0.57 0.403 0.025
Silver Total 128 0.0175 0.0593 0.419 0.027 0.003 0.00065 0.0005
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Thallium Dissolved 128 0.00718 0.00508 0.043 0.011 0.006 0.003 0.0005
Thallium Total 128 0.0244 0.054 0.454 0.0431 0.011 0.006 0.003
Uranium Dissolved 128 1.017 0.258 2.36 1.307 0.986 0.733 0.246
Uranium Total 128 1.18 0.539 5.2 1.445 1.05 0.804 0.7
Vanadium Dissolved 128 0.305 0.17 141 0.497 0.259 0.152 0.117
Vanadium Total 128 2.433 7.345 57 3.905 0.721 0.329 0.147
Zinc Dissolved 128 1.385 0.967 4.98 2.563 1.145 0.415 0.19
Zinc Total 128 6.98 18.547 147 12.21 2.49 1.106 0.06
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Table A7: Assiniboine River Statistics

Parameter n Mean SD Max 90" %ile  Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 331 0.175 0.252 2.520 0.476 0.067 0.026 0.003
Nitrate as N 523 0.229 0.436 4.75 0.686 0.05 0.005 0.0005
Nitrogen Total 228 1.622 0.639 5.519 2.433 1.521 1.050 0.716
Phosphorous Total 510 0.153 0.125 1.176 0.27 0.12 0.0575 0.013
Phosphorous Total Dissolved 472 0.0888 0.104 1.067 0.16 0.059 0.028 0.007
Major lons (mg/L)

Chloride Dissolved 504 24.02 19.273 155 42 19.35 8.7 1.6
Fluoride Dissolved 492 0.199 0.0671 0.69 0.26 0.19 0.14 0.04
Sodium Dissolved/Filtered 506 46.029 23.756 203 69.36 43.65 21.62 3.7
Sulphate Dissolved 494 211.434 79.715 609 319 204.5 117 38
Total Dissolved Solids 376 659.398 180.013 1440 864.703 663.644 443.2 2
Physicals (Units)

Oxygen Dissolved (mg/L) 466 8.152 2.673 17.89 11.74 8 4.884 0.1
pH — Field (pH units) 490 7.887 0.381 10.94 8.3 7.9 7.4 6.5
Sodium Adsorption Ratio (units) 455 0.928 0.410 3.671 1.276 0.876 0.567 0.071
Total Suspended Solids (mg/L) 487 24.204 33.604 357 58.72 12.4 4 0.5
Metals (ug/L)

Aluminum Dissolved 127 15.235 68.127 595 7.38 2.8 1.42 0.05
Aluminum Total 127 248.87 288.111 2360 590 128 60.84 3.5
Arsenic Dissolved 127 2.979 1.763 12.7 5.216 2.38 1.464 1.11
Arsenic Total 127 3.749 2.065 16 6.178 3.1 2.024 1.32
Barium Dissolved 127 56.086 10.307 86.3 68 57.1 41.58 29.7
Barium Total 127 65.035 11.246 96.5 79.02 65.4 50.28 39.5
Beryllium Dissolved 127 0.0041 0.0054 0.046 0.0078 0.003 0.0005 0.0005
Beryllium Total 127 0.0199 0.02 0.164 0.0438 0.013 0.005 0.0005
Boron Dissolved 127 78.232 19.528 147 100.68 78.1 53.7 29.8
Boron Total 127 81.983 26.268 273 105.6 80.1 55.36 34.7
Cadmium Dissolved 127 0.0537 0.127 1.18 0.0892 0.024 0.013 0.008
Cadmium Total 127 0.0374 0.026 0.263 0.057 0.029 0.019 0.012
Chromium Dissolved 127 0.731 2.187 12.09 1.138 0.069 0.0352 0.028
Chromium Total 127 0.482 0.484 4.53 0.996 0.32 0.152 0.07
Cobalt Dissolved 127 0.373 0.127 1.06 0.52 0.348 0.258 0.17
Cobalt Total 127 0.645 0.373 3.23 1.126 0.525 0.339 0.234
Copper Dissolved 127 1.349 0.685 6.03 1.938 1.17 0.912 0.69
Copper Total 127 2.002 1.087 9.44 3.286 1.62 1.122 0.85
Iron Dissolved 127 83.144 189.044 1720 133.8 35.3 9.8 4.9
Iron Total 127 836.25 715.716 6410 1570 609 320.4 4.2
Lead Dissolved 127 0.069 0.125 1.03 0.122 0.037 0.0142 0.00125
Lead Total 127 0.476 0.437 3.75 0.942 0.306 0.162 0.043
Lithium Dissolved 127 59.87 18.064 123 78.96 59.4 38.72 15.9
Lithium Total 127 62.084 18.212 130 79.34 60.9 39.34 19.3
Manganese Dissolved 127 145.76 154.019 1130 332.4 94.9 14.42 2.12
Manganese Total 127 240.58 144.122 1160 389.8 227 96.68 45.8
Molybdenum Dissolved 127 2.342 0.683 5.08 3.082 2.28 1.602 1.2
Molybdenum Total 127 2.403 0.706 5.03 3.43 2.32 1.66 1.21
Nickel Dissolved 127 2.791 0.559 4.78 3.586 2.76 2.152 1.82
Nickel Total 127 3.497 1.099 10.7 4.828 3.25 2.426 2
Selenium Dissolved 127 0.394 0.177 1.23 0.618 0.35 0.22 0.1
Selenium Total 127 0.423 0.218 1.48 0.638 0.38 0.24 0.025
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Silver Total 127 0.0061 0.00651 0.036 0.0148 0.004 0.0005 0.0005
Thallium Dissolved 127 0.0132 0.0225 0.232 0.02 0.009 0.004 0.001
Thallium Total 127 0.0199 0.0237 0.24 0.0346 0.015 0.007 0.003
Uranium Dissolved 127 4.595 1.711 11.2 6.918 4.27 2.852 2.35
Uranium Total 127 4.697 1.677 11.2 6.874 4.26 3.11 2.38
Vanadium Dissolved 127 1.236 0.782 3.88 2.43 112 0.412 0.337
Vanadium Total 127 2.226 1.516 10.6 4.156 1.84 0.8 0.412
Zinc Dissolved 127 1.536 1.399 7.6 3.466 1.22 0.308 0.19
Zinc Total 127 3.677 3.228 29.2 6.53 2.6 1.408 0.76
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Table A8: Carrot River Statistics

Parameter n Mean SD Max 90" %ile ~ Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 360 0.177 0.236 1.540 0.471 0.057 0.024 0.008
Nitrate as N 446 0.102 0.235 2.16 0.22 0.0285 0.005 0.004
Nitrogen Total 235 1.1973 0.597 5.831 1.813 1.081 0.635 0.385
Phosphorous Total 439 0.0943 0.0887 0.597 0.21 0.061 0.0284 0.0025
Phosphorous Total Dissolved 421 0.0273 0.0306 0.28 0.0634 0.017 0.006 0.0015
Major lons (mg/L)

Chloride Dissolved 391 224.808 215.988 1280 520.8 149 33 2.2
Fluoride Dissolved 393 0.177 0.0555 0.46 0.25 0.16 0.12 0.05
Sodium Dissolved/Filtered 393 145.033 133.159 800 338.4 98.6 28.96 8.4
Sulphate Dissolved 395 68.266 34.47 202 116 60.8 31.1 6
Total Dissolved Solids 302 694.804 437.705 2769 1299.918 543.858 296.774 167.3
Physicals (Units)

Oxygen Dissolved (mg/L) 425 6.58 3.94 17.74 115 7.1 0.6 0.02
pH — Field (pH units) 441 7.624 0.361 9.67 8.07 7.61 7.196 6.53
Sodium Adsorption Ratio (units) 380 3.316 2.525 13.177 7.118 2.585 0.854 0.299
Total Suspended Solids (mg/L) 442 43.674 86.311 1083 100 15 5.94 0.5
Metals (ug/L)

Aluminum Dissolved 107 12.49 59.791 612 12.32 4.1 1.32 0.1
Aluminum Total 107 309.2 436.432 2280 858.4 144 40.42 3.1
Arsenic Dissolved 107 1.572 0.697 3.34 2.708 1.34 0.904 0.11
Arsenic Total 107 2.304 0.88 5.2 3.584 2.08 1.386 1.09
Barium Dissolved 107 69.065 29.725 187 113.2 61.1 42.94 12.6
Barium Total 107 83.145 33.194 198 139.4 73.9 49.8 32.9
Beryllium Dissolved 107 0.0055 0.00533 0.051 0.009 0.005 0.002 0.0005
Beryllium Total 107 0.0266 0.0328 0.211 0.0556 0.015 0.0082 0.005
Boron Dissolved 107 72.493 41.065 285 126.4 65.3 34.46 15.8
Boron Total 107 75.057 39.169 261 123.8 65.3 37.18 29.7
Cadmium Dissolved 107 0.0342 0.0348 0.221 0.056 0.022 0.013 0.003
Cadmium Total 107 0.0403 0.0405 0.263 0.0688 0.028 0.0172 0.011
Chromium Dissolved 107 0.13 0.358 3.46 0.138 0.07 0.04 0.011
Chromium Total 107 0.712 0.936 5.66 1.604 0.391 0.171 0.067
Cobalt Dissolved 107 0.399 0.288 1.47 0.862 0.289 0.155 0.099
Cobalt Total 107 0.717 0.559 4.16 1.246 0.529 0.323 0.203
Copper Dissolved 107 1.057 0.546 3.84 1.598 1.04 0.342 0.04
Copper Total 107 1.866 1.478 9.71 3.1 1.44 0.744 0.39
Iron Dissolved 107 298.2 465.076 3170 757 130 64.78 21.7
Iron Total 107 1564.2 1331.746 6700 3648 1050 469.4 105
Lead Dissolved 107 0.0727 0.092 0.626 0.13 0.047 0.02 0.0025
Lead Total 107 0.453 0.568 3.73 0.972 0.267 0.113 0.016
Lithium Dissolved 107 32.877 14.854 94.2 50.4 30.1 16.52 5.7
Lithium Total 107 34.547 14.303 87.2 51.06 31.7 18.52 9.9
Manganese Dissolved 107 470.21 653.504 2890 1610 118 43.12 2.71
Manganese Total 107 556.78 672.643 2910 1638 229 87.04 49.9
Molybdenum Dissolved 107 1.746 0.6 3.7 2.594 1.62 1.122 0.219
Molybdenum Total 107 1.78 0.561 3.68 2.508 1.69 1.186 0.918
Nickel Dissolved 107 2.679 0.572 5.43 3.226 2.68 2.124 0.25
Nickel Total 107 3.612 1.693 14 5.336 3.1 2.602 1.47
Selenium Dissolved 107 0.279 0.157 1.05 0.38 0.25 0.16 0.025
Selenium Total 107 0.304 0.161 1.07 0.448 0.26 0.19 0.14
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Silver Total 107 0.0075 0.0101 0.061 0.0198 0.004 0.0006 0.0005
Thallium Dissolved 107 0.0161 0.0316 0.258 0.022 0.01 0.004 0.0005
Thallium Total 107 0.0246 0.0285 0.198 0.0368 0.016 0.008 0.002
Uranium Dissolved 107 1.415 0.635 73 2.384 1.37 0.65 0.0974
Uranium Total 107 1.506 0.62 3.8 2.406 1.45 0.74 0.445
Vanadium Dissolved 107 0.54 0.369 2.89 0.939 0.46 0.159 0.0025
Vanadium Total 107 1.724 1.672 10.8 3.466 1.22 0.527 0.19
Zinc Dissolved 107 1.228 1.139 8.88 2.28 0.9 0.4 0.23
Zinc Total 107 3.42 4.435 27.7 6.97 1.8 1.092 0.36
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Table A9: Churchill River Statistics

Parameter n Mean SD Max 90" %ile  Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 167 0.026 0.026 0.260 0.050 0.018 0.007 0.005
Nitrate as N 239 0.0274 0.0778 1.1 0.0592 0.005 0.005 0.003
Nitrogen Total 78 0.393 0.147 1.539 0.473 0.372 0.292 0.267
Phosphorous Total 238 0.0184 0.0186 0.195 0.0247 0.0155 0.008 0.004
Phosphorous Total Dissolved 220 0.00691 0.00651 0.084 0.01 0.006 0.003 0.001
Major lons (mg/L)

Chloride Dissolved 240 1.32 0.609 6.4 1.9 1.2 0.87 0.005
Fluoride Dissolved 240 0.0968 0.0237 0.24 0.12 0.09 0.08 0.005
Sodium Dissolved/Filtered 240 3.175 0.974 12.3 4.255 & 2.275 1.72
Sulphate Dissolved 240 3.03 2.387 37 4 2.7 2 0.6
Total Dissolved Solids 175 44.342 17.174 195.034 59 42 31.284 0.0005
Physicals (Units)

Oxygen Dissolved (mg/L) 227 11.166 2.364 18 14.2 10.99 8.3 6.16
pH — Field (pH units) 232 7.461 0.449 8.46 8.058 7.485 6.9 6.2
Sodium Adsorption Ratio (units) 231 0.224 0.034 0.434 0.266 0.220 0.188 0.150
Total Suspended Solids (mg/L) 234 3.411 2.687 26 6 3 0.89 0.5
Metals (ug/L)

Aluminum Dissolved 37 22.995 12.224 55.8 36.92 22.2 8.44 3.8
Aluminum Total 37 126.01 76.907 399 213.8 120 43.56 28.4
Arsenic Dissolved 37 0.286 0.087 0.71 0.356 0.28 0.212 0.18
Arsenic Total 37 0.322 0.14 1.09 0.378 0.3 0.24 0.21
Barium Dissolved 37 14.715 8.479 63.3 16.48 13.5 10.1 9.1
Barium Total 37 16.632 9.911 73.5 18.9 15.4 11.8 10.3
Beryllium Dissolved 37 0.0028 0.00139 0.006 0.005 0.003 0.0006 0.0005
Beryllium Total 37 0.0076 0.00462 0.028 0.0118 0.007 0.0032 0.0005
Boron Dissolved 37 11.346 2.424 185 14.5 11.4 8.56 6.1
Boron Total 37 11.649 2.598 18.9 14.7 11.6 8.82 6.3
Cadmium Dissolved 37 0.0136 0.0115 0.048 0.0292 0.009 0.0022 0.002
Cadmium Total 37 0.0089 0.0108 0.062 0.02 0.005 0.004 0.001
Chromium Dissolved 37 0.102 0.043 0.27 0.148 0.095 0.0608 0.042
Chromium Total 37 0.324 0.148 0.85 0.477 0.304 0.158 0.13
Cobalt Dissolved 37 0.0157 0.00921 0.066 0.0188 0.015 0.0112 0.001
Cobalt Total 37 0.0727 0.0696 0.45 0.104 0.065 0.0286 0.023
Copper Dissolved 37 0.544 0.172 1.11 0.784 0.51 0.37 0.26
Copper Total 37 0.639 0.277 1.88 0.886 0.58 0.414 0.28
Iron Dissolved 37 26.581 15.809 88.2 44.5 21.4 12.6 9
Iron Total 37 164.36 142.557 910 237.6 142 60.96 47.6
Lead Dissolved 37 0.0264 0.0289 0.157 0.0468 0.018 0.0092 0.0025
Lead Total 37 0.1 0.11 0.697 0.108 0.08 0.039 0.029
Lithium Dissolved 37 3.799 0.89 8 4.58 3.77 2.92 2.6
Lithium Total 37 3.988 0.966 8.8 4.68 3.97 3.12 2.9
Manganese Dissolved 37 1.064 0.558 3.03 1.486 1.03 0.524 0.43
Manganese Total 37 15.628 8.658 37.7 28.38 12.2 7.496 4.58
Molybdenum Dissolved 37 0.169 0.134 0.933 0.197 0.144 0.117 0.079
Molybdenum Total 37 0.17 0.128 0.908 0.195 0.147 0.119 0.088
Nickel Dissolved 37 0.319 0.128 1.01 0.38 0.3 0.232 0.21
Nickel Total 37 0.455 0.277 1.98 0.586 0.42 0.28 0.24
Thallium Dissolved 37 0.0035 0.00897 0.056 0.0046 0.002 0.0006 0.0005
Thallium Total 37 0.0052 0.00684 0.043 0.0076 0.004 0.0012 0.0005
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Uranium Dissolved 37 0.447 1.186 5.67 1.323 0.063 0.0407 0.0299
Uranium Total 37 0.0861 0.0992 0.664 0.0927 0.0702 0.0442 0.0351
Vanadium Dissolved 37 0.151 0.0685 0.378 0.239 0.152 0.0751 0.0519
Vanadium Total 37 0.378 0.241 1.53 0.538 0.341 0.146 0.115
Zinc Dissolved 37 0.607 0.314 1.26 1.186 0.53 0.244 0.18
Zinc Total 37 0.822 0.673 3.65 1.19 0.61 0.4 0.3
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Table A10: Qu’Appelle River Statistics

Parameter n Mean SD Max 90" %ile  Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 364 0.063 0.084 1.070 0.122 0.044 0.021 0.001
Nitrate as N 429 0.134 0.184 1.34 0.35 0.05 0.005 0.005
Nitrogen Total 208 1.362 0.529 4.375 1.908 1.216 0.943 0.346
Phosphorous Total 428 0.207 0.0891 0.68 0.309 0.19 0.115 0.029
Phosphorous Total Dissolved 428 0.131 0.0677 0.436 0.23 0.123 0.0513 0.01
Major lons (mg/L)

Chloride Dissolved 389 72.239 19.019 124 95.18 73.9 47 10
Fluoride Dissolved 392 0.205 0.0446 0.57 0.25 0.21 0.16 0.02
Sodium Dissolved/Filtered 389 157.599 37.882 244 205.6 162 110 23.6
Sulphate Dissolved 391 399.506 83.94 591 490.4 412 300 16.7
Total Dissolved Solids 323 957.067 165.591 1358 1141.12 978.652 785.635 226.666
Physicals (Units)

Oxygen Dissolved (mg/L) 419 9.602 2.251 15.7 12.388 9.73 6.56 0.7
pH — Field (pH units) 423 8.161 0.305 9.29 8.5 8.2 7.8 6.48
Sodium Adsorption Ratio (units) 367 3.310 0.788 5.668 4.267 3.398 2.254 0.532
Total Suspended Solids (mg/L) 431 59.063 74.228 917 132 35 9.2 0.5
Metals (ug/L)

Aluminum Dissolved 106 6.974 20.059 184 8.4 2.75 1.1 0.1
Aluminum Total 106 432.57 679.339 5130 1044.8 195.5 0.151 0.025
Arsenic Dissolved 106 6.162 2.08 12 8.916 5.975 3.577 1.73
Arsenic Total 106 6.872 2.037 12.7 9.346 6.82 4.284 2.94
Barium Dissolved 106 52.779 7.668 78.3 61.56 52.15 45.7 24
Barium Total 106 69.125 20.666 218 88.23 63.15 54.73 27.1
Beryllium Dissolved 106 0.0059 0.00645 0.033 0.014 0.004 0.0005 0.0005
Beryllium Total 106 0.0363 0.0463 0.387 0.078 0.022 0.008 0.003
Boron Dissolved 106 207.65 48.501 308 259.9 219 141.2 72.8
Boron Total 106 210.93 50.051 313 263.8 221.5 140.5 68.2
Cadmium Dissolved 106 0.0431 0.0748 0.674 0.0748 0.024 0.012 0.009
Cadmium Total 106 0.0354 0.0295 0.265 0.066 0.026 0.017 0.012
Chromium Dissolved 106 0.11 0.28 2.82 0.178 0.05 0.0303 0.0025
Chromium Total 106 0.797 1.097 9.14 1.808 0.398 0.208 0.08
Cobalt Dissolved 106 0.273 0.101 0.647 0.401 0.257 0.161 0.118
Cobalt Total 106 0.801 0.83 7.4 1.55 0.55 0.296 0.197
Copper Dissolved 106 1.395 0.709 5.7 1.919 1.24 0.851 0.74
Copper Total 106 2.442 1.936 17 4.307 1.745 1.173 0.71
Iron Dissolved 106 18.465 48.694 459 30.63 7.05 34 1.1
Iron Total 106 967.26 1378.582 11700 2298 4475 234.1 122
Lead Dissolved 106 0.0517 0.113 1.09 0.095 0.0255 0.009 0.0025
Lead Total 106 0.694 0.985 8.59 1.515 0.35 0.154 0.091
Lithium Dissolved 106 95.659 17.244 132 115.9 96.85 76.81 39
Lithium Total 106 98.384 17.397 137 118.9 101 80.1 40.5
Manganese Dissolved 106 69.589 76.471 484 153.5 50.35 3.841 1.07
Manganese Total 106 205.69 173.527 1560 347.9 151.5 82.49 49.8
Molybdenum Dissolved 106 4.14 0.679 5.37 4.969 4.085 3.302 2.05
Molybdenum Total 106 4.126 0.787 5.34 5.009 4.235 3.122 1.51
Nickel Dissolved 106 3.432 0.602 5.02 4.329 3.315 2.703 2.12
Nickel Total 106 4.848 2.384 22.6 7.362 4.215 3.063 2.08
Selenium Dissolved 106 0.538 0.273 2.04 0.758 0.47 0.331 0.17
Selenium Total 106 0.568 0.276 2.1 0.777 0.505 0.37 0.1
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Silver Total 106 0.0063 0.00812 0.048 0.0169 0.003 0.0005 0.0005
Thallium Dissolved 106 0.0124 0.0255 0.199 0.017 0.008 0.003 0.0005
Thallium Total 106 0.0216 0.0265 0.194 0.0349 0.015 0.006 0.002
Uranium Dissolved 106 2.811 0.763 5.03 4.026 2.525 2.163 1.03
Uranium Total 106 2.947 0.773 5.61 4,118 2.685 2.24 11
Vanadium Dissolved 106 2.203 0.913 5.09 3.414 2.085 1.13 0.663
Vanadium Total 106 3.84 2.611 19.6 6.222 3.145 1.701 1.06
Zinc Dissolved 106 1.044 1.507 13.9 2.127 0.625 0.203 0.07
Zinc Total 106 4.865 6.835 61.2 11.09 2.57 1.201 0.73
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Table A11: Red Deer River at Erwood Statistics

Parameter n Mean SD Max 90" %ile  Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 265 0.067 0.121 1.300 0.145 0.034 0.017 0.009
Nitrate as N 394 0.178 0.302 2.25 0.607 0.0215 0.005 0.0005
Nitrogen Total 127 1.167 0.447 2.780 1.753 1.096 0.675 0.480
Phosphorous Total 352 0.051 0.0672 0.56 0.106 0.027 0.014 0.008
Phosphorous Total Dissolved 312 0.0222 0.026 0.25 0.045 0.014 0.008 0.0015
Major lons (mg/L)

Chloride Dissolved 400 5.192 2.778 25 8.05 4.5 2.6 0.5
Fluoride Dissolved 372 0.137 0.0401 0.35 0.18 0.13 0.09 0.05
Sodium Dissolved/Filtered 400 15.197 7.589 76.3 23.8 13.95 7.825 1.8
Sulphate Dissolved 400 69.347 37.043 314 114 65.9 27.65 2.26
Total Dissolved Solids 261 332.794 130.217 824.498 510.171 294 184.359 46.024
Physicals (Units)

Oxygen Dissolved (mg/L) 340 10.085 2.52 16.61 13.2 10.2 7 1
pH — Field (pH units) 351 7.989 0.445 10.9 8.5 8 7.4 6.56
Sodium Adsorption Ratio (units) 330 0.395 0.117 0.922 0.528 0.384 0.265 0.042
Total Suspended Solids (mg/L) 353 15.149 34.527 346 38.2 3.8 1 0.5
Metals (ug/L)

Aluminum Dissolved 69 8.407 11.46 83 14.78 55 2.74 0.1
Aluminum Total 69 188.03 275.363 1370 571.6 65.9 27.94 12
Arsenic Dissolved 69 1.212 0.434 2.48 1.924 1.05 0.838 0.25
Arsenic Total 69 1.558 0.569 3.13 2.338 1.53 0.972 0.28
Barium Dissolved 69 38.158 10.906 71.2 52.42 36.4 25.84 12
Barium Total 69 44,717 11.9 75.7 56.92 44.5 31.58 14.3
Beryllium Dissolved 69 0.0052 0.00299 0.019 0.008 0.004 0.003 0.0005
Beryllium Total 69 0.0193 0.0223 0.119 0.0436 0.011 0.005 0.0005
Boron Dissolved 69 46.41 14.102 84.3 64.84 44 28.7 9.3
Boron Total 69 47.38 12.929 76.8 65.3 48.2 30.5 9.8
Cadmium Dissolved 69 0.0301 0.0356 0.29 0.0556 0.022 0.012 0.002
Cadmium Total 69 0.0428 0.0427 0.212 0.0884 0.023 0.0144 0.007
Chromium Dissolved 69 0.0904 0.0492 0.25 0.155 0.073 0.05 0.03
Chromium Total 69 0.548 0.682 3.19 1.462 0.235 0.118 0.07
Cobalt Dissolved 69 0.162 0.0655 0.33 0.248 0.173 0.0806 0.015
Cobalt Total 69 0.385 0.36 1.85 0.829 0.266 0.106 0.066
Copper Dissolved 69 0.994 0.269 1.65 1.39 0.97 0.67 0.45
Copper Total 69 1.534 1.086 6.69 3.02 1.18 0.748 0.55
Iron Dissolved 69 92.523 70.405 311 179 65.9 31.18 17.7
Iron Total 69 712.89 837.091 3610 1962 330 187.4 48.3
Lead Dissolved 69 0.0454 0.0405 0.211 0.099 0.033 0.0154 0.0025
Lead Total 69 0.325 0.41 2.15 0.884 0.152 0.061 0.032
Lithium Dissolved 69 26.755 8.899 44.6 39.76 26.4 16.78 3
Lithium Total 69 27.458 8.492 42.8 39.18 27.7 17.14 34
Manganese Dissolved 69 26.804 33.066 217 59.6 16.5 6.43 0.81
Manganese Total 69 93.332 96.038 510 219.8 69 18.92 7.8
Molybdenum Dissolved 69 1.702 0.598 3.5 2.372 1.53 1.138 0.128
Molybdenum Total 69 1.747 0.576 3.53 2.388 1.62 1.21 0.136
Nickel Dissolved 69 1.839 0.436 2.72 2.366 1.83 1.358 0.33
Nickel Total 69 2.419 1.067 6.99 3.774 2.17 1.432 0.45
Selenium Dissolved 69 0.253 0.115 0.82 0.386 0.23 0.14 0.025
Selenium Total 69 0.276 0.123 0.73 0.466 0.25 0.13 0.05
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Silver Total 69 0.0057 0.0087 0.046 0.0142 0.002 0.0005 0.0005
Thallium Dissolved 69 0.0108 0.0114 0.099 0.014 0.01 0.0044 0.001
Thallium Total 69 0.0186 0.0161 0.092 0.0406 0.014 0.007 0.003
Uranium Dissolved 69 1.75 0.717 4.04 2.626 1.74 0.813 0.0487
Uranium Total 69 1.826 0.725 4.07 2.756 1.84 0.909 0.0603
Vanadium Dissolved 69 0.676 0.319 1.44 1.106 0.619 0.351 0.139
Vanadium Total 69 1.497 1.266 6.77 3.31 1.16 0.507 0.349
Zinc Dissolved 69 1.208 1.173 7.16 2.218 0.88 0.36 0.2

Zinc Total 69 3.087 3.811 19 6.986 15 0.7 0.3
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Table A12: Saskatchewan River Statistics

Parameter n Mean SD Max 90" %ile  Median 10" %ile Min
Nutrients (mg/L)

Ammonia Dissolved 332 0.042 0.039 0.410 0.083 0.028 0.012 0.003
Nitrate as N 413 0.117 0.14 1.17 0.326 0.05 0.005 0.002
Nitrogen Total 199 0.623 0.220 2.617 0.804 0.590 0.409 0.328
Phosphorous Total 413 0.0543 0.0443 0.446 0.107 0.042 0.019 0.009
Phosphorous Total Dissolved 394 0.0109 0.0106 0.148 0.017 0.009 0.005 0.001
Major lons (mg/L)

Chloride Dissolved 413 8.974 16.614 300 9.928 7.4 5.3 3.6
Fluoride Dissolved 413 0.143 0.0315 0.3 0.18 0.14 0.11 0.0176
Sodium Dissolved/Filtered 413 17.499 10.077 183 21.1 16.5 12.8 2.44
Sulphate Dissolved 413 50.668 12.712 157 65.2 49.7 36.78 25
Total Dissolved Solids 322 229.58 53.45 746.174 274.351 220.807 184.656 146
Physicals (Units)

Oxygen Dissolved (mg/L) 398 10.143 2.254 15.9 12.9 10.26 7.2 35
pH — Field (pH units) 403 7.985 0.367 10.88 8.372 8 7.55 6.98
Sodium Adsorption Ratio (units) 402 0.578 0.241 4.317 0.663 0.559 0.454 0.152
Total Suspended Solids (mg/L) 412 48.124 47.523 392 105.3 35 7.34 0.5
Metals (ug/L)

Aluminum Dissolved 109 7.974 14.134 147 11.3 5.7 2.4 0.1
Aluminum Total 109 503.13 537.115 3120 1088 296 90.38 51.8
Arsenic Dissolved 109 0.799 0.219 1.46 1.11 0.75 0.56 0.48
Arsenic Total 109 1.184 0.443 3.07 1.77 1.16 0.714 0.42
Barium Dissolved 109 74.217 11.653 116 87.9 74 61.96 42.8
Barium Total 109 86.39 13.192 162 101.6 84.5 74.14 53.5
Beryllium Dissolved 109 0.0024 0.00193 0.012 0.005 0.002 0.0005 0.0005
Beryllium Total 109 0.0326 0.0315 0.154 0.071 0.022 0.006 0.002
Boron Dissolved 109 25.202 4.471 43.7 31.16 25 19.4 15.1
Boron Total 109 25.704 4.122 41.2 30.54 25.3 20.44 18
Cadmium Dissolved 109 0.0216 0.0196 0.152 0.0384 0.016 0.009 0.004
Cadmium Total 109 0.0294 0.0234 0.215 0.0462 0.025 0.013 0.01
Chromium Dissolved 109 0.0571 0.035 0.283 0.102 0.046 0.03 0.02
Chromium Total 109 0.929 0.823 4.46 1.86 0.651 0.242 0.127
Cobalt Dissolved 109 0.0688 0.0254 0.205 0.0856 0.064 0.05 0.035
Cobalt Total 109 0.468 0.411 2.23 0.955 0.322 0.133 0.105
Copper Dissolved 109 1.237 0.294 2.45 1.528 1.21 0.928 0.6
Copper Total 109 2.092 0.919 5.8 3.112 1.85 1.194 0.97
Iron Dissolved 109 29.594 40.45 352 58.86 19.4 5.94 2.2
Iron Total 109 929.61 878.221 4420 1992 582 223.8 116
Lead Dissolved 109 0.0332 0.0383 0.311 0.0556 0.023 0.011 0.0025
Lead Total 109 0.549 0.488 2.7 1.09 0.389 0.131 0.089
Lithium Dissolved 109 10.785 2.453 19.6 13.64 10.6 7.988 6.2
Lithium Total 109 11.565 2.324 21.5 14.26 11.2 9 7.4
Manganese Dissolved 109 7.509 10.326 46.2 22.98 2.63 0.772 0.44
Manganese Total 109 41.156 28.766 180 75.4 33.5 13.72 10.1
Molybdenum Dissolved 109 1.157 0.204 1.72 1.446 1.14 0.918 0.661
Molybdenum Total 109 1.139 0.216 1.77 1.422 1.12 0.874 0.719
Nickel Dissolved 109 1.285 0.247 2.23 1.582 1.23 1.054 0.9
Nickel Total 109 2.396 1.164 7.43 3.596 2.06 1.444 1.22
Selenium Dissolved 109 0.286 0.288 3.14 0.366 0.25 0.18 0.025
Selenium Total 109 0.279 0.0793 0.6 0.38 0.27 0.19 0.13
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Silver Total 109 0.0076 0.00716 0.035 0.018 0.005 0.001 0.0005
Thallium Dissolved 109 0.0091 0.0203 0.198 0.0116 0.005 0.003 0.001
Thallium Total 109 0.0179 0.02 0.193 0.0306 0.014 0.006 0.004
Uranium Dissolved 109 0.837 0.18 1.48 1.056 0.835 0.601 0.418
Uranium Total 109 0.885 0.157 1.43 1.076 0.861 0.688 0.605
Vanadium Dissolved 109 0.421 0.173 0.929 0.678 0.379 0.236 0.209
Vanadium Total 109 1.702 1.341 6.88 3.37 13 0.532 0.421
Zinc Dissolved 109 0.739 0.462 2.84 1.406 0.6 0.28 0.1

Zinc Total 109 3.743 3.097 16.7 7.538 2.74 1.08 0.5
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Appendix B: Nutrients Trending Graphs
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Figure B1 Battle River: Ammonia Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 3% significance level, Because the caleulated Knuskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any ofher season.
Caleulated Kruskal-Wallis statistic = 65.1

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 6 groups of ties in the data, consequently the Kmiskal-Wallis statistic (H) was adjusted, The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic () = 65.1

Acdjusted Kruskal-Wallis statistic (H7) = 65.1
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Figure B2 Battle River: Ammonia Dissolved
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Figure B3 Battle River: Ammonia Dissolved
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Figure B4 Battle River: Nitrate as N
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Nitrate as N (mg/L)

Nitrate as N (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
han the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis stastic = 113.7

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 43 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted statistic {H') was utilized w determine it the
medians were equal,

Kruskal-Wallis statistic (1) = L13.7

Adjusted Kruskal-Wallis statistic (H) = 113.7
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Figure B6 Battle River: Nitrate as N
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Figure B7 Battle River: Total Nitrogen

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statistic = 4.302

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 11 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized o determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 4.302

Adjusted Kruskal-Wallis stat (H)=4.302
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Figure B8 Battle River: Total Nitrogen
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Figure B9 Battle River: Total Nitrogen
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Figure B10 Battle River: Total Phosphorus

63



Seasonality

Faor the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskul-Wallis statistic = 11.52

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 23 groups of tics in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic (H) = 1 1.52

Addjusted Kruskal-Wallis statistie (H7)y = 11.52
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Figure B12 Battle River: Total Phosphorus
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Figure B14 Battle River: Total Dissolved Phosphorus
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Figure B15 Battle River: Total Dissolved Phosphorus
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Figure B16 Beaver River: Ammonia Dissolved
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Figure B18 Beaver River: Ammonia Dissolved
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Figure B19 Beaver River: Nitrate as N
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For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level. Because the caloulated Kruskal-Wallis statistic is greater

than the Chi-squared value, we conclude that at least one season has a significs Ir|I'|\- different median concentration of this constituent than any other season.
Calculated Kruskal-Wallis statistic = 1207

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 15 groups of tics in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {(H') was wtilized o determine it the

medians were equal,
Kruskal-Wallis statistic (1) = 120.7
Adjusted Kruskal-Wallis statistic (H) = 120.7
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Figure B20 Beaver River: Nitrate as N
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Figure B21 Beaver River: Nitrate as N
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-\Wallis statistic is greater
than the Chi-ssquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statistic = 32.36

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 6 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H) was utilized to determine if the
medians were equal.
Kruskal-Wallis statistic (H) = 32.36

Adjusted Kruskal-Wallis statistic (H") = 32.36
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Figure B24 Beaver River: Total Nitrogen
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Figure B25 Beaver River: Total Phosphorus

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO'SEASONALITY at the 5% significance level. Beeause the calenlated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different imedian concenteation of this constiment than any other season,
Calculuted Kruskul-Wallis statistic = 0.7781

Tabuluted Chi-Squared value = 3 841 with | degrees of freedom at the nificance level.

There were 14 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H') was wtilized w determing it the
medians were equal.

Kruskal-Wallis statistic (1) = 0.7781

Adpusted Bruskal-Wallis statistic (H) = 0.7781

1
=
) 0.8
é Original
3 06
2 hS
s
%) 0.4
(@]
; M |
T 0.2 Iy || “ I , | I , Desaas.
- M A
0 | .
TI2TI67 1/8/83 6/22/98 121413

Date

Figure B26 Beaver River: Total Phosphorus
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Figure B27 Beaver River: Total Phosphorus
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Figure B28 Beaver River: Total Dissolved Phosphorus
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Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,
Caleulated Kruskal-Wallis statistic = 07073

Tabuluted Chi-Squared value = 3 841 with | degrees of freedom at the 5% significance level.

There were 17 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H'y was wtilized to determing if the
medians were equal.

Kruskal-Wallis statistic {Hy=0.7073

Adjusted Krskal-Wallis statistie (H) = 07073
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Figure B29 Beaver River: Total Dissolved Phosphorus
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Figure B30 Beaver River: Total Dissolved Phosphorus

Shope = -0.000406

significant at 95%
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Time Series
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Figure B31 Cold River: Ammonia Dissolved

Seasonality

For the dura shown, the Kroskals Wallls 1001 indicanes NO SEASONALITY xr the 8% sigiticance level, Hocsmse the calowlaned Kruskal-Wallls ssamiszic i fess
Duan or ogual 10 the Chisguined yaluw, we conciode that oo season has » significsstly difTerent imwdian comoenmation of this constituent thum any other sessen
Calowlmed Krnkal-Wallis statistic = 0,1 385

Tubulated Chi-Squared value = 3341 with | degroes of freedom at the 3% sipmficance level

There were O groups of tes in the data, wo 50 adjuement to the Kruskal-Wallss statistic {H) was necesary
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Figure B32 Cold River: Ammonia Dissolved
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Figure B33 Cold River: Ammonia Dissolved
Time Series
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Figure B34 Cold River: Nitrate as N



Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Becanse the caleulated Knskal-Wallis statistic is greater
ihan the Chi-squared value, we conclide that at least one season has a significantly different median concentration of this constituent than any other season.

Calculuted Kruskal-Wallis staustic = 41.59

Tabulated Chi-Squared value = 3.8341 with | degrees of freedom at the 5% significance level.
There were 2 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determing if the
medians were equal,

Kruskal-Wallis statistic (1) = 41.59
Adjusted Kruskal-Wallis statistic (H') = 41.5%
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Figure B35 Cold River: Nitrate as N
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Figure B36 Cold River: Nitrate as N
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Figure B37 Cold River: Total Nitrogen

Seasonality

For the data shown, the Kroskal-Wallls rest indicates NO SEASONALITY a1 the % signiticance level. Hecamse the calonlated Kruskal-Wallis statistic s less
than ot equal 10 the Chiaquared valug, we conclude that 0o season han a significantly different median congentration of this constiteent than any other season
Calcolited KrnkalsWalles sestistic = 0.7976

Tabulated Chi-Squared value = 3841 wah 1 degrees of freedom a¢ the 5%, significance level

There wene 6 groups of thes In the data, consequencly the Kraskal-Wallis statistic (H) was adimstad. The adjosted statistic (H7) was utilized 10 dcterming I the
medians were ogual

Krankal-Walls statate (H) = 07976

Adjunted Kruskoal-Wallis statistic (H) = 0.79%
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Figure B38 Cold River: Total Nitrogen
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Figure B39 Cold River: Total Nitrogen
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Total Phosphorus (mg/L)

Total Phosphorus (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
that the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other seasot.
Caleulated Kruskal-Wallis staristic = 12.2

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5%, significance level.

There were 4 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 12.2

Adjusted Kruskal-Wallis statistie (H) = 12,2
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Figure B41 Cold River: Total Phosphorus
Seasonal Kendall
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Figure B42 Cold River: Total Phosphorus
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Figure B43 Cold River: Total Dissolved Phosphorus

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caloylated Kneskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis stanstic = 40.59

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 3 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H) was wtilized to determineg if the
medians were equal,

Koruskal-Wallis statistic {H) = 40.59

Adjusted Kruskal-Wallis statistic (H) = 40,59
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Figure B44 Cold River: Total Dissolved Phosphorus
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Figure B45 Cold River: Total Dissolved Phosphorus
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Figure B46 North Saskatchewan River: Ammonia Dissolved
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Ammonia Dissolved (mg/L)

Ammonia Dissolved (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kniskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kroskal-Wallis stastic = 81.73

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 6 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic {H) = 81.73

Adjusted Kruskal-Wallis statistic (H) = 81.73
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Figure B47 North Saskatchewan River: Ammonia Dissolved

Seasonal Kendall
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Figure B48 North Saskatchewan River: Ammonia Dissolved
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Nitrate as N (mg/L)
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Figure B49 North Saskatchewan River: Nitrate as N

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Becuuse the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculuted Kruskal-Wallis statistic = 54.89

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% sit
There were 11 groups of ties in the data, consequently the Kruskal-Wallis
medians were equal.

Kruskal-Wallis statistic (1) = 54.89

Adjusted Kruskal-Wallis statistic (H') = 54.89
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Figure B50 North Saskatchewan River: Nitrate as N
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Figure B51 North Saskatchewan River: Nitrate as N

Time Series

3.2

4 ¢ NorthSaskRiver (bg)

24

1.6 1

0.8 3

0
10/14/93 10/24/97 11/3/01 11/13/05 11/23/09 12/4/13

Date

Figure B52 North Saskatchewan River: Total Nitrogen
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Total Nitrogen (mg/L)

Total Nitrogen (mg/L)

Seasonality

For the duta shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level. Beomme the caloulatod Kruskal-Wallks statistic is greater
than the Chissgquanad valse, we conclude Bt o feast 0oe senson s 2 significantly different median concentration of this comstitent than any ofher season
Calculated Kruskal-Wallls statsstic = 51 .86

Tubulated Chi-Squared value » 3341 with | degroes of freedom at the 5% sgnificance level
There were S groups of ties in the data, comaquently the Kruskal-Wallis statistic (H) was adiusted. The adjisted stntisoic (H7) was usilized 1o determine if the
medies were ogual

Krushal-Walls statistic (1) = £1 86

Adjted Krusical-Wallis statistic (H) = 51,86
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Figure B53 North Saskatchewan River: Total Nitrogen
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Figure B54 North Saskatchewan River: Total Nitrogen
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Figure B55 North Saskatchewan River: Total Phosphorus

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calenlated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclede that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis staustic = §374

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 3% sipnificance level.

There were |1 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H') was utilized to determine if the
medians were equal.

Koruskal-Walls statistc (1) = 8.374

Adjusted Kruskal-Wallis statistie (H) = 8.374
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Figure B56 North Saskatchewan River: Total Phosphorus
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Figure B57 North Saskatchewan River: Total Phosphorus

Time Series
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Figure B58 North Saskatchewan River: Total Dissolved Phosphorus
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Total Dissolved Phosphorus (mg/L)

Total Dissolved Phosphorus (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wallis stanstic = 23,53

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 5 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was ufilized to determine if the
medians were equal,

Kruskal-Wallis statistic {H) = 23.53

Adjusted Kruskal-Wallis stutistic (H) = 23 53
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Figure B59 North Saskatchewan River: Total Dissolved Phosphorus
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Figure B60 North Saskatchewan River: Total Dissolved Phosphorus
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Figure B61 Red Deer River (AB-SK): Ammonia Dissolved

Seasonality

For the datan shown, the Kruskal-Wallin test indicates SEASONALITY s the 5% significance devel. Beoame the calculated Kruwkeal-Wallis stanistic o greater
than the Chisguared valoe, we conclude that ot least one seuscn has 2 significaatly different modian concentration of this comstituent than any other senson
Calouluied Kruskal-Wallis statistic = M. 16

Fabolated Cha-Squarod value = R3] with | degrees of freedom st the 5% significance level

There were 15 groups of tes in the data, comseguently the Kruskal-Wallis statistic (H) was adjmsted.  The adjosed staristie (H') wan wtilized o determene if the
medians were equal

Konhal-Wallis statistic (H) = 20016

Adjunacd Krusial - Wallks ssatistic (H) = 20016
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Figure B62 Red Deer River (AB-SK): Ammonia Dissolved
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Figure B63 Red Deer River (AB-SK): Ammonia Dissolved
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Figure B64 Red Deer River (AB-SK): Nitrate as N
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season,
Caleuluted Kruskal-Wallis stauistic = 58.12

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 3%, significance level.

There were 6 groups of ties in the data, consequently the Knuskal-Wallis statistic (H) was adjusted. The adjusted statistic (H") was utilized to determine if the
medians were equal,

Kruskal-Walls statistic (H) = 58.12

Adjusted Kruskal-Wallis statistic (H) = 58,12
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Figure B66 Red Deer River (AB-SK): Nitrate as N
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Total Nitrogen (mg/L)
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Figure B67 Red Deer River (AB-SK): Total Nitrogen

Seasonality

For the datx shown, the Kruakal-Wallis text indhcates SEASONALITYat the 5% significance level, Becaiwe the caloulated Krudkal-Wallls seatistic is greater
than the Chisguared value, we conchude that ot Jexst one senson has a signeticantly dilTerent median concentration of this constituest than sery other season
Caloulsted Krushal-Wallis staiatic = 17.39

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% segniflcance level

There were 4 groaps of ties in the data, consoquently the Kruskal-Wallis statistic (H) was adjusted. The adyusted statistic (H) was utilized 20 determme if the
meddiany were oqual

Kruskad-Wallis statistec (M) = 17,59

Adjunted Kraskal-Wallis statistic (H) = 17,39
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Figure B68 Red Deer River (AB-SK): Total Nitrogen
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Total Nitrogen (mg/L)

Total Phosphorus (mg/L)
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Figure B69 Red Deer River (AB-SK): Total Nitrogen
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Figure B70 Red Deer River (AB-SK): Total Phosphorus
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caloulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statstic = 14.41

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5%, significance level.

There were 54 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted statistic (H') was utilized to determine if the
medians wene equal.

Kruskal-Wallis statistic (H) = 14.41

Adjusted Kruskal-Wallis statistic (H) = 14.41
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Figure B71 Red Deer River (AB-SK): Total Phosphorus
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Figure B72 Red Deer River (AB-SK): Total Phosphorus
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Figure B73 Red Deer River (AB-SK): Total Dissolved Phosphorus

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASOMALITY at the 5% signiticance level. Beeause the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,
Caleulated Kruskal-Wallis stanstic = 0.1872

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 25 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted. The adjusted statistic {H') was utilized to determine it the
medians were equal.

Foruskal-Wallis statistic {H) = 01872

Adjusted Kruskal-Wallis statistic (H) = 0.1872
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Figure B74 Red Deer River (AB-SK): Total Dissolved Phosphorus
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Total Dissolved Phosphorus (mg/L)

Ammonia Dissolved (mg/L)
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Figure B75 Red Deer River (AB-SK): Total Dissolved Phosphorus
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Figure B76 South Saskatchewan River: Ammonia Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis 1ot indicates SEASONALITY at the 5% significance fevel. Because the calculated Krusionl-Wallis statistic is greater
than the Chissquared value, we conchude that at least one semson has 1 significantly different median concentration of thas constituent than any other season
Caloulnted Krunkal-Wallss sttistic = 90155

Tubslated Ohi-Squarcd valoe > 3841 with | degrees of freedom at the $% wpnificance level

There were 19 groups of ties In the data, consegquently the Krimkal-Wallis staristic (H) was adjusted.  The adjusted staniatic (H') was utilized 2o determane if the
medins were egual

Kruhal-Walls statistic (H) = 9055

Adjiasted Kruskal-Wallis stanistic (H) = 90 45
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Figure B77 South Saskatchewan River: Ammonia Dissolved
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Figure B78 South Saskatchewan River: Ammonia Dissolved



Nitrate as N (mg/L)

Nitrate as N (mg/L)
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Figure B79 South Saskatchewan River: Nitrate as N

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statistic = 370.8

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% sigmficance level.

There were 11 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 370.8

Adjusted Kruskal-Wallis statistic (H') = 370.8
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Figure B80 South Saskatchewan River: Nitrate as N
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Nitrate as N (mg/L)

Total Nitrogen (mg/L)
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Figure B81 South Saskatchewan River: Nitrate as N
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Figure B82 South Saskatchewan River: Total Nitrogen
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Total Nitrogen (mg/L)

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% signiticance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other sesson,

Caleulated Kruskul-Wallis staustic = 104.7
Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 7 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H") was utilized to determine if the

medians were &qual.
Kruskal-Wallis statistic (H) = 104,7

Adjusted Kruskal-\Wallis statistic (H) = 104.7
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Figure B83 South Saskatchewan River: Total Nitrogen
Seasonal Kendall
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Figure B84 South Saskatchewan River: Total Nitrogen
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Total Phosphorus (mg/L)

Total Phosphorus (mg/L)
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Figure B85 South Saskatchewan River: Total Phosphorus

Seasonality

Faor the data shown, the Kroskal-Wallis test indicates SEASONALITYat the 5
than the Chi-squared value, we conclude that at least one season has a significan
Caleulated Kruskal-Wallis stastic = 6.331

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5 mnificance level.

There were 20 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted statistic (H') was utilized to determine if the
redians were equal.

Koruskul-Wallis statistic (H) = 6.331

Adjusted Kruskal-Wallis statistic (H) = 6.331

significance level, Because the caleulated Kruskal-Wallis statistic is greater
different median concentration of this constituent than any other season.
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Figure B86 South Saskatchewan River: Total Phosphorus
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Seasonal Kendall
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Figure B87 South Saskatchewan River: Total Phosphorus
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Figure B88 South Saskatchewan River: Total Dissolved Phosphorus
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Seasonality

Far the data shown, the Kroskal-Wallis test indicates SEASONALITY at the
than the Chi-squared value, we conclude that at least one season has 2 significs
Calculated Kruskal-Wallis stanstic = 6.413

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 15 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {(H') was utilized w determine it the
medians were equal,

Kruskol-Wallis statistic {H) = 6.413

Adjusted Knaskal-Wallis statistic (H) = 6.413
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Figure B89 South Saskatchewan River: Total Dissolved Phosphorus
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Figure B90 South Saskatchewan River: Total Dissolved Phosphorus
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Figure B91 Assiniboine River: Ammonia Dissolved

Seasonality

For the datn shown, the Kroskal-Wallls test indicates SEASONALITY ot the $% signiticance level, Beonise the caloulated KruskalsWallis stutistic (s grenter

than the Chisguared vidue, swe conclude that o Teast one season hos o sigoificantly ditferent mediaon concentmtion of this constituent than any other season
Caulevlnted Keuskal-Wallis statistic = 92116

Tubulated Chi=Squared value = L8401 with | degrees of freedom at the 5% significance level

There were L1 groups of tes in the dats, comsequently the Keuskol-Wallis statistic (H) was adjusted. The sdjusted statistie (H') was wtilized to determine i the
medinns were equal

Krushal=Walliw statistic (1) = 9116

Adjusted KruskalsWallis statistic (1) = 9116
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Figure B92 Assiniboine River: Ammonia Dissolved
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Nitrate as N (mg/L)

Ammonia Dissolved (mg/L)
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Figure B93 Assiniboine River: Ammonia Dissolved
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Figure B94 Assiniboine River: Nitrate as N
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Nitrate as N (mg/L)

Nitrate as N (mg/L)

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.

Seasonality

Caleulated Kruskal-Wallts stanstic = 117.1
Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 25 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized to determing it the

medians were equal.
Kruskal-Wallis statistic ()= L17.1
Acljusted Kruskal-Wallis statistie (H) = 117.1
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Figure B96 Assiniboine River: Nitrate as N
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Figure B97 Assiniboine River: Total Nitrogen

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis stanstic = 12.8

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 20 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted. The adjusted statistic (H') was utilized t determine if the
medians were equal,

Kruskal-Wallis statistic (1) = 12.8

Adjusted Kruskal-Wallis stutistic (H") = 12.8
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Figure B98 Assiniboine River: Total Nitrogen
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Total Phosphorus (mg/L)
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Figure B99 Assiniboine River: Total Nitrogen
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Figure B100 Assiniboine River: Total Phosphorus
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Seasonality

For the data shown, the Kruskal-Wallis test indieates SEASONALITYat the 5% significance level, Because the calenlated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.

Caleulated Kruskal-Wallts statstic = 103.7
Tabulated Chi-Squared value = 3 841 with | degrees of freedom at the 5%

sipnificance level.

There were 31 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted statistic {(H') was wtilized to determine if the

miedians were equal.

Korusknl-Wallis statistic () = 103.7
Adjusted Kruskal-Wallis statistic (H) = 1037
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Figure B101 Assiniboine River: Total Phosphorus
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Figure B102 Assiniboine River: Total Phosphorus
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Time Series
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Figure B103 Assiniboine River: Total Dissolved Phosphorus

Seasonality

For the data shown, the Kroskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclede that at least one season has a significantly different median concentration of this constituent than any ofher season.
Calculuted Kruskul-Wallis stanistic = 74.9

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% sipnificance level.

There were 13 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized w determine if the
medians were equal.

Kruskal-Wallis statistic () = 74.9

Adjusted Kruskal-Wallis statistic (H) = 74.9
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Figure B104 Assiniboine River: Total Dissolved Phosphorus

110



Total Dissolved Phosphorus

Ammonia Dissolved (mg/L)

Seasonal Kendall
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Figure B105 Assiniboine River: Total Dissolved Phosphorus

Time Series
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Ammonia Dissolved (mg/L)

Ammonia Dissolved (mg/L)

Seasonality

For the dats shown, the Krmkal-Wallis tost indicases SEASONALITY at the 5% signiticance Jevel, Becaune the caloulutod Krakal-Wallts seatiatic s grester
than the Chisquared valoe, we coociude that at least ome season has o significantly different median concentration of this constituent than any other season
Calculmed Koaskal-Wallls statistic = H5.6

Teblared Chi-Squared value = 1531 with | degrees of freedom ot the 9% significance level

There were 7 groups of ties in the data, comseguently the Kruskal-Walles stxtistic (H) was adasted. The adjusted statianic (H) was utilized 10 determine if the
medumns were aqual

Kruskad-Walls statistic (H) ~ 1456

Adjuted Kruvkoal-Wallis eatiete (H) = 1450
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Figure B108 Carrot River: Ammonia Dissolved
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Figure B108 Carrot River: Ammonia Dissolved
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Nitrate as N (mg/L)

Nitrate as N (mg/L)

Time Series
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Figure B109 Carrot River: Nitrate as N

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any ofher season.
Caleulated Kruskal-Wallis stanstic = 20.2

Tabuluted Chi-Squared value = 3841 with 1 degrees of fresdom at the 5%
There were 8 groups of ties in the data, consequently the Kruskal-Wallis st
medians were equal.

Kruskal-Wallis statistic (H) = 20.2

Adpusted Kruskal-Wallis statistie (H)= 20.2

mificance level,
stic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
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Figure B110 Carrot River: Nitrate as N
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Nitrate as N (mg/L)

Total Nitrogen (mg/L)

Seasonal Kendall
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Figure B111 Carrot River: Nitrate as N
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Figure B112 Carrot River: Total Nitrogen
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For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.

Seasonality

Caleulated Kruskul-Wallis statstic = 32.33
Tubuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 6 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the

medians were equal,

Kruskal-Wallis statistic (H) = 32.33
Adjusted Kruskal-Wallis statistic (H") = 32.33
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Figure B113 Carrot River: Total Nitrogen
Seasonal Kendall
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Figure B114 Carrot River: Total Nitrogen
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Total Phosphorus (mg/L)

Total Phosphorus (mg/L)

Time Series
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Figure B115 Carrot River: Total Phosphorus

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASOMALITY at the 5% significance level, Because the calenlated Kroskal-Wallis statistic is less
han or equal fo the Chi-squared value, we conclude that no season has a significantly different median concentration of this constiment than any other season,
Caleulated Kruskal-Wallts stanistic = 2.628

Tubuluted Chi-Squared vulue = 3.841 with | degrees of freedom at the 3% significance level.

There were ¥ groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic {H) = 2,628

Adjusted Kruskal-Wallis statistic (H') = 2.628
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Figure B116 Carrot River: Total Phosphorus
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Total Phosphorus (mg/L)

Total Dissolved Phosphorus (mg/L)
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Figure B117 Carrot River: Total Phosphorus
Time Series
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Figure B118 Carrot River: Total Dissolved Phosphorus
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Total Dissolved Phosphorus (mg/L)

Total Dissolved Phosphorus (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Becanse the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wallis statistic = 21.21

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 13 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized to determing if the
medians were equal,

Kruskal-Wallis statistic () = 21.21

Adjusted Kruskal-Wallis statistic (H) = 21.21
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Figure B119 Carrot River: Total Dissolved Phosphorus

Seasonal Kendall
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Figure B120 Carrot River: Total Dissolved Phosphorus
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Ammonia Dissolved (mg/L)

Ammonia Dissolved (mg/L)

Time Series
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Figure B121 Churchill River: Ammonia Dissolved

Seasonality

For the data ahown, the Kruskal-Wallis tess indicates NO SEASONALITY 3 the 5 significance level. Because the cxloulated Krumkal-Wallis statiszic s less
that of egual 10 the Chiaquared value, we conclude Bt no scason hos o significantly different median conoentration of Sus comstituent than any other senson
Calculuted Krunkal-Wallis statistic = 2429

Tabulsted Chi-Squared valoe = TR41 wih | degrees of freedom at the 5% spmeficance kel

There were 7 grosps of ties in the data, consequently the Kruskal-Wallis statistic (H) was adinted, The adjusted stathtic (M) was unilized 30 determine if the
medians were equal

Kruaskal-Walls statitic (H) =~ 2.529

Adjusted Kruskal-Wallls statiatic {H) = 2,529
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Figure B122 Churchill River: Ammonia Dissolved
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Figure B123 Churchill River: Ammonia Dissolved
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Figure B124 Churchill River: Nitrate as N
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Nitrate as N (mg/L)

Nitrate as N (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 3% significance level, Because the caleulated Kruskal-Wallis statistic is greater
that the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season,
Caleuluted Kruskal-Wallis staistic = 135.7

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 18 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H'y was wtilized w determing if the
medians were equal,

Koruskal-Wallis statistic (H) = 135.7

Adjusted Kruskal-Wallis statiseie (H) = 135.7
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Figure B125 Churchill River: Nitrate as N
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Figure B126 Churchill River: Nitrate as N
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Time Series

2
16
& ChurchillRiver (bg)
L 3
g
(o))
IS 1.2
c
[
(@)
o
p 08
8
o
|_
4 -
o4 @
0

10/13/93 10/15/97 10/117/01 10/19/05 10/21/09 10/23/13

Date
Figure B127 Churchill River: Total Nitrogen

Seasonality

For the data shown, the Kruskal- Wallis rest indicates SEASONALITY e the $% significance lovel. Becase the calouluted Kruwkal- Wallks stazistic is groster
than the Chissquared vihee, we conchade that & least one seuson has  significantly differest median concestmtion of this constituent than sy ofher season
Caleulsted Kevnkal-Wallis statsstic = 1291

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 3% significance level

There were | grovps of ties in the dat, sossequently The Knaskal-Wallls statistic (H) was adjnssed, The adjusted stariang (H') was unlized w0 detcrming if the
medisen were equal

Kouskad-Wallis statistic (H) = 1291

Adjusted Kruskal - Wallis statistic (M) = 12,91

2
2w
o
= R
5 12
[} N\
o
b= 0s
©
- Cetoas
2 04
N\
0 T
10/13/93 6/16/00 2118107 10/23/13

Date

Figure B128 Churchill River: Total Nitrogen
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Total Nitrogen (mg/L)

Total Phosphorus (mg/L)

Seasonal Kendall
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Figure B129 Churchill River: Total Nitrogen

0.2

Time Series

0.16

L 3

0.12

#  ChurchillRiver (bg)

0.08

0.04

i

62474

5/6/82

3/18/90

1/28/98
Date

12/10/05

10/23/13

Figure B130 Churchill River: Total Phosphorus
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Total Phosphorus (mg/L)

Total Phosphorus (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 3% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chi=squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any ofher season,

Caleulated Kruskal-Wallis statistic = 76.87

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level,
There were 28 groups of ties in the data, consequently the Kruskal-Wallis statistic {(H} was adjusted, The adjusted statistic (H') was utilized to determine it the

medians were equal,
Kruskal-Wallis statistic () = T6.87
Adjusted Kruskal-Wallis statistic (H') = 76.87
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Figure B131 Churchill River: Total Phosphorus
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Figure B132 Churchill River: Total Phosphorus
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Time Series
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Figure B133 Churchill River: Total Dissolved Phosphorus

Seasonality

For the data shown, the Kraskal-Wallis test indicates NO SEASONALITY at the 3% significance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,
Calenlated Kruskal-Wallis statistic = 0.7116

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 54 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H') was utilized to determing it the
medians were equal,

Kruskal-Wallis statistic (Hy=0.7115

Adjusted Kruskal-Wallis statistic (H7= 07116
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Figure B134 Churchill River: Total Dissolved Phosphorus
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Total Dissolved Phosphorus (mg/L)
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Figure B135 Churchill River: Total Dissolved Phosphorus

Time Series
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Figure B136 Qu’Appelle River: Ammonia Dissolved
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Seasonality

For the data shawn, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Beeause the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any oiher season.
Caleulated Kruskal-Wallis statistic = 116

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 11 RBroups of ties in the data, |_'tll1$|:L|II|:I1T|}' the Kruskal-Wallis statistic (H) was adjusted, The :lrllin-:mtl statistic (H') was utilized to determine it the
medians were equal.

Kruskal-Wallis statistic (H)= 116

Addjusted Kruskal-Wallis statistic (H) = 116
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Figure B137 Qu’Appelle River: Ammonia Dissolved
Seasonal Kendall
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Figure B138 Qu’Appelle River: Ammonia Dissolved
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Figure B139 Qu’Appelle River: Nitrate as N

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statstic = 151.2

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 21 groups of ties in the data, consequently the Kruskal-Wallis statistic (H)} was adjusted. The adjusted statistic {H') was utilized o determine if the
medians were equal

Kruskal-Wallis statistic (H) = 151.2

Adjusted Kruskal-Wallis statistic (H) = 151.2
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Figure B140 Qu’Appelle River: Nitrate as N
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Figure B141 Qu’Appelle River: Nitrate as N
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Figure B142 Qu’Appelle River: Total Nitrogen
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Seasonality

Far the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% significance level. Because the ealenlated Kruskal-Wallis statistic is less
than or equal 1o the Chi-squared value, we conclude thar no season has a significantly different median concentration of this constiment than any other season.
Caleulated Kruskal-Wallis stanstic = 0.2456

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 12 groups of ties in the data, consequently the Kruskal -Wallis statistic (H) was adjnsted, The adjusted statistic {H") was wtilized w determine it the
medians were equal,

Kruskal-Wallis statistic {I1) = 0.2456

Acdjusted Kruskal-Wallis statistic (H7) = 02456
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Figure B143 Qu’Appelle River: Total Nitrogen
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Figure B144 Qu’Appelle River: Total Nitrogen
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Figure B145 Qu’Appelle River: Total Phosphorus

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Beciuse the calculated Kruskal-Wallis statistic is greater
than the Chissquired value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskul-Wallis statistic = 7.46

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 3
There were 33 groups of ties in the data, consequently the Kruskal-Wall
medians were equal,

o significance level.
statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the

Kruskal-Walls statistic (H) = 7.46
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Figure B146 Qu’Appelle River: Total Phosphorus
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Figure B147 Qu’Appelle River: Total Phosphorus
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Figure B148 Qu’Appelle River: Total Dissolved Phosphorus
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Total Dissolved Phosphorus (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Beciuse the caleulated Kruskal-Wallis statistic is greater
thin the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statistic = 59.59

Tabuluted Chi-Squared va 841 with | degrees of freedom at the 5% significance level.

There were 31 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
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Figure B149 Qu’Appelle River: Total Dissolved Phosphorus
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Figure B150 Qu’Appelle River: Total Dissolved Phosphorus
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Figure B151 Red Deer River (SK-MB): Ammonia Dissolved

Seasonality

Foe the data shown, the Kruskal- Wallis rest indicates SEASONALITY 2 the 3% significance level. Becae the caloulated Kronkoal Wallis statistic is grester
than the Chissquared vihee, we conclhude that & least one seuson has 1 significantly differest medinn concentmtion of this comtituent than sy other season
Calculmed Krenkal-Wallis statistic ~ $9.67

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 3%, significance level

There were 4 grovps of thes in the data, cossequently the Knuskal«Wallls staristic (H) was adjused.  The adivsted stariang (H') was unlized 10 descrmine If the
medisen were oqual

Kouskal-Wallis statistic (H) = $9.67

Adjested Kruskad Wallis statistic (H') = 5947
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Figure B152 Red Deer River (SK-MB): Ammonia Dissolved
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Ammonia Dissolved (mg/L)

Nitrate as N (mg/L)

Seasonal Kendall
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Figure B153 Red Deer River (SK-MB): Ammonia Dissolved
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Figure B154 Red Deer River (SK-MB): Nitrate as N
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Nitrate as N (mg/L)

Nitrate as N (mg/L)

Seasonality

For the data shawn, the Kruskal-Wallis test indicates SEASONALITYat the 3% significance level, Because the caloulated Knuskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has 4 significantly different median concentration of this constituent than any other season.
Caleuluted Kruskul-Wallis statistic = 76.11

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 5 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H) was utilized to determine if the
medians were equal,

Koruskal-Wallis statistic {H) = Ta.11

Adjusted Kruskal-Wallis statistic (H) = 76.11
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Figure B155 Red Deer River (SK-MB): Nitrate as N
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Figure B156 Red Deer River (SK-MB): Nitrate as N
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Figure B157 Red Deer River (SK-MB): Total Nitrogen

Seasonality

For the data shown, the Kruskul-Wallis test indicates SEASONALITY 2 the 9% significance level. Boctme the calculmed Krowkad-Wallks statistic (s grester
than the Chiwmquarad value, we conclude that of least one season has a signilficantly different imedian cooventranon of this constituent thaa sy other semon
Calowlated Kruskal-Wallls statistic = 303

Tabulated Chi-Squared value = 3841 with | degrees of freedoen at the 3%, significance level

There wete 7 grosps of ties in the dita, consequently the Knaskal-Wallis staristic (H) was adjusted.  The adjusted suatintss (H) was unilized 10 detenmane if the
medims werv equal

KorunbonlWalles statiatic (H) = 303

Adjusted Kruskonl-Wallis stathstse (1) = 30,3
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Figure B158 Red Deer River (SK-MB): Total Nitrogen
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Total Nitrogen (mg/L)

Total Phosphorus (mg/L)

Seasonal Kendall
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Figure B159 Red Deer River (SK-MB): Total Nitrogen
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Figure B160 Red Deer River (SK-MB): Total Phosphorus
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Total Phosphorus (mg/L)

Total Phosphorus (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level, Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constiment than any other season.
Caleulated Kruskal-Wallis statstic = 1.202

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 4 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H) was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic (1) = 1.202

Adjusted Kruskal-Wallis statistic (H7) = 1.202
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Figure B161 Red Deer River (SK-MB): Total Phosphorus
Sen’s Slope Estimator
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Figure B162 Red Deer River (SK-MB): Total Phosphorus
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Figure B163 Red Deer River (SK-MB): Total Dissolved Phosphorus

Seasonality

Far the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% significance level. Because the calenlated Kruskal-Wallis statistic is less
han or equal o the Chi-squared value, we conclude thar no season has a significantly different median concentration of this constituent than any other season,
Calculated Kruskol-Wallis statstic = 3.223

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were I4_g|'n|||1.-: of tics in the data, conseq ||:|1TI}' the Krnskal-Wallis statistic (H) was adjusted, The :lrl_in-:ml statistic (H") was utilized o determing if the
medians were equal.,

Kruskal-Wallis statistic {11) = 3.223

Adjusted Kruskal-Wallis statistic (H) = 3.223
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Figure B164 Red Deer River (SK-MB): Total Dissolved Phosphorus
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Total Dissolved Phosphorus (mg/L)
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Figure B165 Red Deer River (SK-MB): Total Dissolved Phosphorus
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Seasonality

For the data ahown, the Kruskul-Wallis resy indicates SEASONALITY at the $% significance level. Hecane the caloulazed Knavkal-Wallls stanistic is greser
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Figure B167 Saskatchewan River: Ammonia Dissolved
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Figure B168 Saskatchewan River: Ammonia Dissolved
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Figure B169 Saskatchewan River: Nitrate as N

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5%, significance level. Beecause the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.

Caleulated Kruskal-Wallis statistic = 110.2

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 3 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adiusted. The adjusted statistic (H”) was utilized to determine if the

medians were equal,
Koruskal-Wallis statistic (Hy= 110.2
Adjusted Kruskal-Wallis statistic (H) = 1102
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Figure B170 Saskatchewan River: Nitrate as N
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Nitrate as N (mg/L)

Total Nitrogen (mg/L)
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Figure B171 Saskatchewan River: Nitrate as N

Time Series

24

* SaskRiver (bg)

1.8

1.2

06 &0

0
10/13/93

10/23/97 11/2/01 11/13/05 11/23/09 12/4/13

Date
Figure B172 Saskatchewan River: Total Nitrogen
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Seasonality
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Figure B173 Saskatchewan River: Total Nitrogen
Sen’s Slope Estimator
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Figure B174 Saskatchewan River: Total Nitrogen
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Figure B175 Saskatchewan River: Total Phosphorus

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASOMNALITY at the 5°
than the Chi-squared value, we conclude that at least one season has a signific:
Calculated Kruskal-Wallis statistic = 2016

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were Y groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Koruskul-Wallis statistic (1) =201.6

Adjusted Kruskal-Wallis statistie (H)= 2016

significance level, Becanse the caloulated Kruskal-Wallis statistic is greater
Iy different median concentration of this constituent than any other season.
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Figure B176 Saskatchewan River: Total Phosphorus
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Figure B177 Saskatchewan River: Total Phosphorus
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Figure B178 Saskatchewan River: Total Dissolved Phosphorus
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Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 3% signiticance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal 1o the Chi-squared value, we conclude thar no season has a significantly different median concentration of this constiment than any other season.
Caleuluted Kruskul-Wallis staistic = 3.534

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 3% significance level.

There were 31 groups of ties in the data, consequently the Kruskal -Wa atistic (Hp was adjusted, The adjusted statistic {H') was utilized to determine if the
medians were equal.

Koruskal-Wallis statistic (Hy=3.554

Adjusted Kruskal-Wallis statistic (H) = 3534
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Figure B179 Saskatchewan River: Total Dissolved Phosphorus
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Figure B180 Saskatchewan River: Total Dissolved Phosphorus
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Appendix C: Major lons Trending Graphs
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Figure C1 Battle River: Chloride Dissolved

Seasonality

Faor the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 3% significance level, Because the caleulated Kraskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season,
Caleulated Kruskal-Wallis stanstic = 16.7

Tabulated Chi-Squared vulue = 3841 with | degrees of freedom at the 5% significance level.

There were 56 groups of tics in the data, consequently the Kruskal-Wallis statistic (H)} was adjusted, The adjusted statistic {H') was utilized to determing it the
medians were equal,

Kruskal-Wallis statistic (1) = 16.7

Addjusted Kruskal-Wallis statistic (H7) = 16.7
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Figure C2 Battle River: Chloride Dissolved
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Figure C3 Battle River: Chloride Dissolved
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Figure C4 Battle River: Fluoride Dissolved
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For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 3% significance level, Because the caleulated Knuskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any offier seasot.

Seasonality

Caleuluted Kruskul-Wallis stanistic = 11.36

Tabuluted Chi-Squared value = 3.841 with | degress of fresdom at the 5%
There were 78 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H') was wtilized t determine if the

b sipmificance level.

medians were equal,
Kruskal-Walhs statistic (H) = [1.36
Adjusted Kruskal-Wallis statistic (H) = 11.36
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Figure C5 Battle River: Fluoride Dissolved
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Figure C6 Battle River: Fluoride Dissolved
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Figure C7 Battle River: Sodium Dissolved/Filtered

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 3% significance level, Because the calculated Kruskal-Wallis statistic is greater
thian the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculuted Kruskal-Wallis statistic = 13.8

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 107 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H") was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 13.8

Adjusted Kruskal-Wallis statistic (H) = 13.8
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Figure C8 Battle River: Sodium Dissolved/Filtered
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Figure C9 Battle River: Sodium Dissolved/Filtered
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Figure C10 Battle River: Sulphate Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal 1o the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season
Caleuluted Kruskal-Wallis statstic = 0.05724

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 93 groups of tics in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized t determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 0.05724

Adjusted Kruskal-\Wallis stutistic (H') = 0.05724
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Figure C11 Battle River: Sulphate Dissolved
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Figure C12 Battle River: Sulphate Dissolved
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Figure C13 Battle River: Total Dissolved Solids

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chisquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wullis statstic = 15.14

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 19 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic (H) = 15.14

Adjusted Kruskal-Wallis statistic (H') = 15.14
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Figure C14 Battle River: Total Dissolved Solids
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Figure C15 Battle River: Total Dissolved Solids
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Figure C16 Beaver River: Chloride Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level. Because the calculated Krskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis stanstic = 28.03

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5%
There were 20 groups of ties in the data, consequently the Kruskal-Wallis
medians were equal.

Kruskal-Waullis statistic (H) = 28.02

Adjusted Kruskal-Wallis statistic (H") = 28.03
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Figure C17 Beaver River: Chloride Dissolved
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Figure C18 Beaver River: Chloride Dissolved
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Figure C19 Beaver River: Fluoride Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the signiticance level, Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statistic = 1.936

Tabulated Chi-Squared value = 3 841 with | degrees of freedom at the 5% significance level.

There were 71 groups of ties in the data, consequently the Kruskal-Wallis stafistic (H) was adjusted. The adjusted statistic {H') was utilized to determine it the
medians were equal,

Koruskul-Wallis statistic (H) = 1.936

Adjusted Kruskal-Wallis statistie (H) = 1.936
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Figure C20 Beaver River: Fluoride Dissolved
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Figure C21 Beaver River: Fluoride Dissolved
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Figure C22 Beaver River: Sodium Dissolved/Filtered
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Seasonality

For the data shown, the Kruskal-Wallis test indigates SEASONALITY at the 3
than the Chi-squared value, we conclude that at least one season has a signific
Caleuluted Kroskul-Wallis staustic = 40.3

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 52 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized to determine if the
medians were equal,

Koruskal-Wallis statistic (H) = 40.3

Adjusted Kruskal-Wallis statistic (H) = 40.3

emificance level, Becanse the caloulated Kruskal-Wallis statistic is greater
different median concentration of this constituent than any other season.
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Figure C23 Beaver River: Sodium Dissolved/Filtered
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Figure C24 Beaver River: Sodium Dissolved/Filtered
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Figure C25 Beaver River: Sulphate Dissolved

Seasonality

For the data shawn, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any ofher season.
Caleuluted Kruskul-Wallis statistic = 23.76

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the mificance level.

There were 24 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H') was wtilized w determing if the
medians were equal.

Kruskal-Wallis statistic {H) = 23.76

Adjusted Kmskal-Wallis statistic (H) = 23.76
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Figure C26 Beaver River: Sulphate Dissolved
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Figure C27 Beaver River: Sulphate Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5%, significance level, Becanse the caloulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Calenlated Kruskal-Wallis stanstic = 51.25

Tabulated Chi-Squared value = 3841 with 1 degrees of freedom at the 5°
There were 27 groups of ties in the data, consequently the Kruskal-Walli
medians were equal,
Koruskul-Wallis statistic (Hy = 51
Achjusted Kruskal-Wallis statiste
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Figure C29 Beaver River: Total Dissolved Solids
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Figure C30 Beaver River: Total Dissolved Solids
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Figure C31 Cold River: Chloride Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5
than the Chi-squared value, we conclude that at least one season has a sighific
Caleuluted Kruskal-Wallis statstic = 4.315

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 2 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 4315

Adjusted Kruskal-Wallis statistic (H) = 4.315

ficance level, Because the calonlated Kruskal-Wallis statistic is greater
ferent median concentration of this constituent than any other season.
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Figure C32 Cold River: Chloride Dissolved
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Figure C33 Cold River: Chloride Dissolved
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Figure C34 Cold River: Fluoride Dissolved
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Seasonality

For the data shawn, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level, Because the calenlated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constimient than any other season.
Caleulated Kroskal-Wallis statistic = 0.1097

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 3%
There were 8 groups of ties in the data, consequently the Kruskal-Wallis s
medians were equal,

Kruskal-Wallis statistic (H) = 0.1097

Adjusted Kruskal-Wallis statistie (H) = 01097

»significance level.
stic (H) was adjusted. The adjusted statistic (H') was utilized to determine if' the

0.2
= n
o 0.16
E
Criginal
T en A, I
= ' '
;o UVATV LI
1)
n
=) 0.08 I
()
-g Deseas.
=} 0.04
>
[ ~
0
5/13/93 3/20/00 1/26/07 12/4/13
Date
Figure C35 Cold River: Fluoride Dissolved
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Figure C36 Cold River: Fluoride Dissolved
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Figure C37 Cold River: Sodium Dissolved/Filtered

Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the caloulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wallis statistic = 1B08

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 2 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determing if the
medians were equal.

Kruskal-Wallis statistic (1) = [8.08

Adjusted Kruskal-Wallis statistic (H) = 18.08
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Figure C38 Cold River: Sodium Dissolved/Filtered
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Figure C39 Cold River: Sodium Dissolved/Filtered
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Figure C40 Cold River: Sulphate Dissolved
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For the data shown, the Kruskal-Wallis test indicates NOY 5
than o equal to the Chi-

Seasonality

SEASOMALITYat the 5%
quared value, we conclude that no season has a significantly

Caleuluted Kroskal-Wallis statstic = 0.4698

Tabulated Chi-Squared value = 3841 with 1 degrees of freedom at the 5% sig
There were 5 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the

ignificance level.

medians were egqual.
Kruskal-Wallis statistic (H) = 04698
Adjusted Kmuskal-Wallis statistic (H') = 04698
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Figure C41 Cold River: Sulphate Dissolved
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Figure C42 Cold River: Sulphate Dissolved
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Figure C43 Cold River: Total Dissolved Solids

Seasonality

Faor the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level. Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wullis statistic = 33.34

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 24 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic (H) = 33.33

Adjusted Kruskal-Wallis statistic (H) = 33.34
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Figure C44 Cold River: Total Dissolved Solids
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Figure C45 Cold River: Total Dissolved Solids
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Figure C46 North Saskatchewan River: Chloride Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Becanse the caleulated Kruskal-Wallis statistic is greater
ihan the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wallis stnistic = 8.076

Tabulated Chi-Squared value = 3,841 with | degrees of freedom at the 5%, significance level.

There were 4 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determing if the
medians were equal.

Kruskal-Wallis statistic (H) = 8076

Adjusted Kruskal-Wallis statistic (H) = 8.076
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Figure C47 North Saskatchewan River: Chloride Dissolved
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Figure C48 North Saskatchewan River: Chloride Dissolved
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Figure C49 North Saskatchewan River: Fluoride Dissolved

Seasonality

Faor the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% significance level. Because the calenlated Kruskal-Wallis statistic is
than or equal 1o the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,
Caleulated Kruskal-Wallis staristic = 0.8927

Tabulated Chi-Squared value = 3341 with | degrees of freedom at the
groups of ties in the data, consequently the Kruskal-Wallis
medians were equal,

Kruskal-Wallis statistic (H) = 0.8827

Addjusted Kmuskal-Wallis statistic (H) = 0.8927
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Figure C50 North Saskatchewan River: Fluoride Dissolved
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Figure C51 North Saskatchewan River: Fluoride Dissolved
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Figure C52 North Saskatchewan River: Sodium Dissolved/Filtered
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Seasonality

For the data shown, the BKroskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level. Because the calenlated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constiment than any other seasomn,
Caleuluted Kruskal-Wallis staustic = 1.89]

Tabulated Chi-Squaned value = 3841 with 1 degrees of freedom at the 5% significance level.

There were 3 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Koruskul-Wallis statistic (H) = [LBS(

Adjusted Kruskal-Wallis statistic (H7) = 1.891
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Figure C53 North Saskatchewan River: Sodium Dissolved/Filtered
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Figure C54 North Saskatchewan River: Sodium Dissolved/Filtered
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Figure C55 North Saskatchewan River: Sulphate Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates NOSEASONALITY at the 5% significance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constiruent than any other season,
Caleulated Kruskal-Wallis statistic = 1.02

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the
There were 19 groups of ties in the data, consequently the Kruskal-Wal
medians were equal.

Kruskal-Wallis statistic (H) = 1.02

Adjusted Kruskal-Wallis statistic (H) = 102
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stic (H) was adjusted, The adjusted statistic {H') was utilized o determine it the

80
< |
-
s |
=2 64
E
8 Original
o 48
° A
7}
-‘Dﬁ 32 - !
m |
k=] Deseas.
< 16 4
o
E N
[9)]
0
4/27/88 11/8/96 5/22/05 12/4/13

Date

Figure C56 North Saskatchewan River: Sulphate Dissolved
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Figure C57 North Saskatchewan River: Sulphate Dissolved
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For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 3% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.

Seasonality

Caleulated Kruskal-Wallis statistic = 24.92

Tabulated Chi-Squaned value = 3841 with | degrees of freedom at the
There were 33 groups of ties in the data, consequently the Kruskal-Wall

ificance level.

medians were equal,
Kruskal-Wallis statistic (11} = 24.52
Acljusted Kruskal-Wallis statistic (H) = 24.92

stic (H} was adjusted, The adjusted statistic (H') was utilized o determing it the
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Figure C59 North Saskatchewan River: Total Dissolved Solids
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Figure C60 North Saskatchewan River: Total Dissolved Solids
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Figure C61 Red Deer River (AB-SK): Chloride Dissolved

Seasonality

Far the data shown, the Krskal-Wallis test indicates SEASONALITY at the 3% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Calculated Kruskal-Wallis statistic = 9398

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 200 groups of ties in the data, consequently the Kruskal-Wallis stafistic (H} was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic () = 9398

Adjusted Kruskal-Wallis statistie (H) = 9398
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Figure C62 Red Deer River (AB-SK): Chloride Dissolved
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Figure C63 Red Deer River (AB-SK): Chloride
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Seasonality

For the data shown, the Kruskal-Wallis test indieates NO SEASONALITY at the 5% signiticance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constiment than any other season,
Calculated Kruskal-Wallis statistic = 0.7653

Tabulated Chi-Squared value = 3841 with | degrees of freedom ar the 5% significance level.

There were 80 groups of ties in the data, consequently the Kruskal-Wallis stafistic (H} was adjusted. The adjusted statistic {H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic {H) = 0. 7653

Adjusted Kruskal-Wallis statistie (H7) = 07653
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Figure C66 Red Deer River (AB-SK): Fluoride Dissolved
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Figure C67 Red Deer River (AB-SK): Sodium Dissolved/Filtered

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,
Caleulated Kruskal-Wallis staustic = 2,346

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5
There were 34 groups of ties in the data, consequently the Kruskal-W
medians were equal.

Kruskal-Wallis statistic (H) = 2.346

Adjusted Kruskal-\Wallis statistic (H') = 2.346
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tistic (H} was adjusted, The adjusted statistic (H') was utilized o determine if the

110

ke}
o
[}
= 88
w
° Original
g g 86 l ' |
o o s
S E
[ 44
IS
-_g Deaseas.
o 22
@ N

0 T

B8/3/66 5i14/82 2/22/98 12/3/13

Date
Figure C68 Red Deer River (AB-SK): Sodium Dissolved/Filtered
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Sodium Dissolved/Filtered (mg/L)

Figure C69 Red Deer River (AB-SK): Sodium Dissolved/Filtered
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Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASOMNALITY at the 5% signiticance level. Because the calculated Kruskal-Wallis statistic is less
than or equal 1o the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,
Caleulated Kruskal-Wallis stanstic = 1.294

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the icance level.

There were 16 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized to determine it the
medians were equal,

Koruskal-Wallis statistic {H) = 1.254

Adjusted Kruskal-Wallis statistic (H) = 1.294

300
—
=
~
(@]
e 240
=
8 Original
> 180
2 R
; I r
a 120 H I "
8 D
aseas.
i 60
= N
n 0 ]
B/3/66 5/14/82 2/22/98 12/3M132

Date
Figure C71 Red Deer River (AB-SK): Sulphate Dissolved
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Figure C72 Red Deer River (AB-SK): Sulphate Dissolved
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Figure C73 Red Deer River (AB-SK): Total Dissolved Solids

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis stanstic 2

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 29 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted. The adjusted statistic {H') was utilized o determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 16.65

Adjusted Kruskal-Wallis stutistic (H') = 16.65
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Figure C74 Red Deer River (AB-SK): Total Dissolved Solids

186



Seasonal Kendall
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Figure C75 Red Deer River (AB-SK): Total Dissolved Solids
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Figure C76 South Saskatchewan River: Chloride Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 3% significance level, Because the calculated Kruskal-Wallis statistic is greater
thatt the Chi-squared value, we conclude that at least one season has a significantly different median cotcentration of this constituent than any other season.
Caleuluted Kruskal-Wallis stanstic = 53.4

Tabulated Chi-Squared value = 3 841 with | degrees of freedom at the
There were 13 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {(H') was utilized to determine if the

medians were equal,

Kruskal-Wallis statistic (H) = 55.4

Adjusted Kruskal-Wallis statistic (H) = 534

onificance level.
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Figure C77 South Saskatchewan River: Chloride Dissolved
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Figure C78 South Saskatchewan River: Chloride Dissolved
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Figure C79 South Saskatchewan River: Fluoride Dissolved

Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the calculated Knskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Calculated Kruskol-Wallis stanstic = 21.84

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5
There were 74 groups of ties in the data, consequently the Kruskal-Wall
medians were equal,

Koruskal-Wallis statistic (1) = 21.84

Addjusted Kruskal-Wallis statistic (H)= 21.84
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Figure C80 South Saskatchewan River: Fluoride Dissolved
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Figure C81 South Saskatchewan River: Fluoride Dissolved
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Figure C82 South Saskatchewan River: Sodium Dissolved/Filtered
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Sodium Dissolved/Filtered (mg/L)

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater

Seasonality

than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
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Figure C83 South Saskatchewan River: Sodium Dissolved/Filtered
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Figure C84 South Saskatchewan River: Sodium Dissolved/Filtered
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Figure C85 South Saskatchewan River: Sulphate Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the the caleulated Kroskal-Wallis statistic is less
than of equal to the Chi-squared value, we conclude thar no season has a significantly different median concentration of this constituent than any other season,
Caleulated Kroskal-Wallis stastic = 0.002622

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the
There were 22 groups of ties in the data, consequently the Kruskal-Wal
medians were equal,

Kruskal-Wallis statistic (H) = 0.002622

Adjusted Kruskal-Wallis statistic (H') = 0.002622

icance level.
¢ {H} was adjusted. The adjusted statistic {H") was utilized to determine it the
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Figure C86 South Saskatchewan River: Sulphate Dissolved
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Figure C87 South Saskatchewan River: Sulphate Dissolved
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Figure C88 South Saskatchewan River: Total Dissolved Solids
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
thin the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wallis statstic = 43.35

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 30 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the

medians were equal.
Kruskal-Wallis statistic (H) = 43.34
Adjusted Kruskal-Wallis statistic (H') = 43.35
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Figure C89 South Saskatchewan River: Total Dissolved Solids
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Figure C90 South Saskatchewan River: Total Dissolved Solids
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Figure C91 Assiniboine River: Chloride Dissolved

Seasonality

For the data shown, the Krskal-Wallis test indicates SEASONALITY at the 5% significance level. Becanse the caleulated Kmuskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statistic = 50.71

Tabuluted Chi-Squared value = 3 841 with | degrees of freedom at the 5% significance level.

There were 29 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H' was utilized to determine it the
medians were equal.

Koruskal-Wallis statistic (H) = 50,71

Adjusted Kruskal-Wallis statistie (H) = 50,71
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Figure C92 Assiniboine River: Chloride Dissolved
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Figure C93 Assiniboine River: Chloride Dissolved
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Figure C94 Assiniboine River: Fluoride Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5%, significance level. Because the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis stanstic = 23,03

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% st
There were 6% groups of ties in the data, consequently the Krskal-Wallis
medians were equal,
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Addiusted Kruskal-Wallis statistic (H) = 23.03
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Figure C95 Assiniboine River: Fluoride Dissolved
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Figure C96 Assiniboine River: Fluoride Dissolved
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Figure C97 Assiniboine River: Sodium Dissolved/Filtered

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statstic = 39.19

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 24 groups of ties in the data, consequently the Kruskat-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized to determine if the
medians were equal

Kruskal-Wallis statistic (H) = 39.19

Adjusted Kruskal-\Wallis statistic {H) = 39.19
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Figure C98 Assiniboine River: Sodium Dissolved/Filtered
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Figure C99 Assiniboine River: Sodium Dissolved/Filtered
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Figure C100 Assiniboine River: Sulphate Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic
than the Chisquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleulated Kruskal-Wallis statistic = 64.94

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 41 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 64.94

Adjusted Kruskal-\Wallis statistic (H') = 64.94
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Figure C101 Assiniboine River: Sulphate Dissolved
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Figure C102 Assiniboine River: Sulphate Dissolved
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Figure C103 Assiniboine River: Total Dissolved Solids

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caleulated Kruskal-Wallis statisic is greater
that the Chi-squared value, we conclude that at least one season has a significs lnrl\- different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statistic = 0,87

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5
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Figure C104 Assiniboine River: Total Dissolved Solids
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Figure C105 Assiniboine River: Total Dissolved Solids
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Figure C106 Carrot River: Chloride Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-\Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleulated Kruskal-Wallis stanstic = 145.4

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 29 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 145.4

Adjusted Kruskal-Wallis statistic (H') = 145.4
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Figure C107 Carrot River: Chloride Dissolved
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Figure C108 Carrot River: Chloride Dissolved
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Figure C109 Carrot River: Fluoride Dissolved

Seasonality

*
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For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleuluted Kruskal-Wallis stavstic = 71.29

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.
There were 47 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 71.29

Adjusted Kruskal-\Wallis stutistic (H') = 71.29
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Figure C110 Carrot River: Fluoride Dissolved
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Figure C111 Carrot River: Fluoride Dissolved

Time Series
400
¢
320 v
°
L 3
4 "
240 4
g
%‘ ¢
160 1
4 ;
80 4
0 T
10/31/73 10/29/81 10/27/89 10/26/97 10/24/05 10/23/13
Date

CarrotRiver (bg)

Figure C112 Carrot River: Sodium Dissolved/Filtered
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Figure C113 Carrot River: Sodium Dissolved/Filtered
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Figure C114 Carrot River: Sodium Dissolved/Filtered
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Figure C114 Carrot River: Sulphate Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi=squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statistic = 76.68

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 6 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H'") was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 76.68

Adjusted Kruskal-Wallis statistic (H') = 76.68
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Figure C116 Carrot River: Sulphate Dissolved

207



Sulphate Dissolved (mg/L)

Total Dissolved Solids (mg/L)

Seasonal Kendall

S o

200
-
-
* .
..
160 n - - . n =355
¢ . Slope = 0.2861
- - unils per year,
- - L ]
3 e 7=2 586
120 L . - e | Conf Table Significant
. ) ®d 80% 1.282 Yes
P . e, . | 0% 1.645 ves
. - ™ - e M » 4 95% 1.950 Yes
- '..... .. - - .0:' :.o
.‘ - ol - -
80 . - o * s [* '.'. * . - .=-: ..
T, . sde P .. «% 4 -
.,.u....:.. u. . . . ... - o_ . . . .
. . -_._ - A . DA ...'. ._.;
RS0 AR T vl 1 PR LI BN
- r -y - - iy
40 - .'..'. €, * o ess ] ": S gy o s
- -
': ot e .-! q{ 2 - . I* ]
* -
- -
o]
10/31/73 10/29/81 10/27/89 10/26/97 10/24/05 10/23M13
Date

Figure C117 Carrot River: Sulphate Dissolved
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Figure C118 Carrot River: Total Dissolved Solids

208



Seasonality

Total Dissolved Solids

Total Dissolved Solids (mg/L)

(mg/L)

2000
1600
QOnginad
1200
&0
Desaas.
400
\
0
1123/80 2424/ T/24)02 10723113

Date
Figure C119 Carrot River: Total Dissolved Solids
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Figure C120 Carrot River: Total Dissolved Solids
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Figure C121 Churchill River: Chloride Dissolved

Seasonality

For the data shown, the Kroskal-Wallis test indicates SEASONALITY at the 5%
than the Chi=squared value, we conclude that at least one season has a significs
Calculated Kruskal-Wallis statistic = 18.12

Tabuluted Chi-Squared value = 3841 with | degrees of fresdom at the
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Adjusted Kruskal-Wallis statistic (H) = 18,12
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Figure C122 Churchill River: Chloride Dissolved
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Figure C123 Churchill River: Chloride Dissolved
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Seasonality

For the data shown, the Kmskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the calenlated Knskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season lias a significantly different median concentration of this constituent than any ofher season.
Caleulated Kruskal-Wallis stanstic = 5.423

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the

gmificance level.

There were 15 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted. The adjusted statistic {H') was utilized o determine it the
medians were equal,

Koruskal-Wallis statistic (1) = 5.423

Adjusted Kruskal-Wallis statistic (H7) = 5.423
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Figure C125 Churchill River: Fluoride Dissolved
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Figure C126 Churchill River: Fluoride Dissolved
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Figure C127 Churchill River: Sodium Dissolved/Filtered

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleuluted Kruskal-Wallis statistic = 24.82

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 7 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H") was utilized to determine if the
medians were equal,
Kruskal-Walkis statistic (H) = 24.82
Adjusted Kruskal-Wallis statistic (H') = 24.82
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Figure C128 Churchill River: Sodium Dissolved/Filtered
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Figure C129 Churchill River: Sodium Dissolved/Filtered
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Figure C130 Churchill River: Sulphate Dissolved
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Seasonality

For the data shovan, the Kruskal-Wallis test indicates NO SEASOMALITY at the 3% signiticance level, Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude thar no season has a significantly different median concentration of this constituwent than any other season,
Calculated Kruskal-Wallis statistic = 0.3132

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5°
There were 49 groups of ties in the data, consequently the Kruskal-Wallis s
medians were equs
Koruskal-Wallis statistic {H) = 0.3131

Adjusted Kmuskal-Wallis statistic (H) = 03132
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Figure C131 Churchill River: Sulphate Dissolved
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Figure C132 Churchill River: Sulphate Dissolved
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Figure C133 Churchill River: Total Dissolved Solids

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% si _qnil'lcanw level, Becanse the caloylated Kreskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis stanstic = 8.625

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5%
There were 3 grnps of ties in the data, umsrqurntll\: the Kruskal-Wallis 3
medians were equal.

Kruskal-Wallis statistic (H) = £.625

Adjusted Kruskal-Wallis statistic (H) = 8,625
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Figure C134 Churchill River: Total Dissolved Solids
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Figure C135 Churchill River: Total Dissolved Solids
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Figure C136 Qu’Appelle River: Chloride Dissolved

217



Chloride Dissolved (mg/L)

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season

Calculated Kruskal-Waullis statstic = 56.97

Tabuluted Chi-Squared value =

medians were equal

Kruskal-Wallis statistic (H) = 56.97
Adjusted Kruskal-Wallis statistic (H') = 56.97

Seasonality

841 with | degrees of freedom at the 5% significance level.
There were 13 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
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Figure C137 Qu’Appelle River: Chloride Dissolved
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Figure C138 Qu’Appelle River: Chloride Dissolved
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Figure C139 Qu’Appelle River: Fluoride Dissolved

Seasonality

For the data shawn, the Kruskal-Wallis test indicates SEASONALITY ar the 5%, significance level, Beeavse the caleulated Kruskal-Wallis statistic is greater
that the Chi-squared value, we conclude that at least one season has a significantly different inedian concentration of this constiment than any other season.
Calculated Kruskal-Wallis statstic = 12,14

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the ificance level.

There were 4% groups of ties in the data, consequently the Kruskal-Wallis stafistic (H} was adjusted, The adjusted stafistic {H') was utilized to determine if the
medians were equal,

Koruskal-Wallis statistic {H) = 12,14

Adjusted Kruskal-Wallis statistic (H) = 12.14
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Figure C140 Qu’Appelle River: Fluoride Dissolved
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Figure C141 Qu’Appelle River: Fluoride Dissolved
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Figure C142 Qu’Appelle River: Sodium Dissolved/Filtered
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For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season

Seasonality

Calculated Kruskal-Wallis statstic = 48.15
Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 45 groups of tics in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the

medians were equal
Kruskal-Wallis statistic (H) = 48.15
Adjusted Kruskal-Wallis statistic (H") = 48.15
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Figure C143 Qu’Appelle River: Sodium Dissolved/Filtered
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Figure C144 Qu’Appelle River: Sodium Dissolved/Filtered
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Sulphate Dissolved (mg/L)
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Figure C145 Qu’Appelle River: Sulphate Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 3% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis stanstic = 59.33

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 25 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = $9.33

Adjusted Kruskal-Wallis stutistic (H') = 59.33
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Figure C146 Qu’Appelle River: Sulphate Dissolved
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Figure C147 Qu’Appelle River: Sulphate Dissolved
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Figure C148 Qu’Appelle River: Total Dissolved Solids
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Total Dissolved Solids (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleulated Kroskal-Wallis statstic = 41.82

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 41 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 41.82

Adjusted Kruskal-\Wallis statistic {H') = 41.82
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Figure C149 Qu’Appelle River: Total Dissolved Solids
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Figure C150 Qu’Appelle River: Total Dissolved Solids
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Figure C151 Red Deer River (SK-MB): Chloride Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statistic = §2.86

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 10 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {H') was utilized to determine it the
medians were equal

Kruskal-Wallis statistic (H) = 52.86

Adjusted Kruskal-Wallis statistic (H') = 52.86
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Figure C152 Red Deer River (SK-MB): Chloride Dissolved
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Figure C153 Red Deer River (SK-MB): Chloride Dissolved
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Figure C154 Red Deer River (SK-MB): Fluoride Dissolved
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleutated Kruskal-Wallis statistic = 19.45

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 48 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
medians were equal.

Kruskal-Wallis statistic (H) = 19.45

Adjusted Kruskal-Wallis statistic (H') = 19.45
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Figure C155 Red Deer River (SK-MB): Fluoride Dissolved
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Figure C156 Red Deer River (SK-MB): Fluoride Dissolved
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Figure C157 Red Deer River (SK-MB): Sodium Dissolved/Filtered

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYart the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleulated Kruskal-Wallis stanstic = 72.83

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 36 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal

Kruskal-Wallis statistic (H) = 72.83

Adjusted Kruskal-\Wallis statistic (H") = 72.83
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Figure C158 Red Deer River (SK-MB): Sodium Dissolved/Filtered
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Figure C159 Red Deer River (SK-MB): Sodium Dissolved/Filtered
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Figure C160 Red Deer River (SK-MB): Sulphate Dissolved
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Sulphate Dissolved (mg/L)

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleulated Kroskal-Wallis stanstic = 32.86

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 8 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 32.86

Adjusted Kruskal-\Wallis statistic (H") = 32.86
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Figure C161 Red Deer River (SK-MB): Sulphate Dissolved
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Figure C162 Red Deer River (SK-MB): Sulphate Dissolved
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Figure C163 Red Deer River (SK-MB): Total Dissolved Solids
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Figure C164 Red Deer River (SK-MB): Total Dissolved Solids
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Figure C165 Red Deer River (SK-MB): Total Dissolved Solids
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Figure C166 Saskatchewan River: Chloride Dissolved
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Figure C167 Saskatchewan River: Chloride Dissolved
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Figure C168 Saskatchewan River: Chloride Dissolved
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Figure C169 Saskatchewan River: Fluoride Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleutated Kruskal-Wallis statistic = 36.92

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 71 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic (H) = 36.92

Adjusted Kruskal-Wallis statistic (H') = 36.92
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Figure C170 Saskatchewan River: Fluoride Dissolved
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Figure C171 Saskatchewan River: Fluoride Dissolved
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Figure C172 Saskatchewan River: Sodium Dissolved/Filtered
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Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Becanse the caloulated Knuskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Calculated Kruskol-Wallis statistic = 107.9

Tubulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 59 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized o determing it the
medians were equal.

Kruskal-Wallis statistic (H) = 1079

Adjusted Kruskal-Wallis statistie (H7) = 1079
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Figure C173 Saskatchewan River: Sodium Dissolved/Filtered
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Figure C174 Saskatchewan River: Sodium Dissolved/Filtered
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Figure C175 Saskatchewan River: Sulphate Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Because the calculated Kruskal-\Wallis statistic is greater
thin the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statstic = 125.9

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 20 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
medians were equal.

Kruskal-Wallis statistic (H) = 1259

Adjusted Kruskal-Wallis statistic (H) = 125.9
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Figure C176 Saskatchewan River: Sulphate Dissolved
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Figure C177 Saskatchewan River: Sulphate Dissolved
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Figure C178 Saskatchewan River: Total Dissolved Solids
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Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caloulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statistic = 138.5

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5°
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Figure C179 Saskatchewan River: Total Dissolved Solids
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Figure C180 Saskatchewan River: Total Dissolved Solids
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Appendix D: Physicals Trending Graphs
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Figure D1 Battle River: Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYart the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
thin the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kroskul-Wallis stanstic = 11.07

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5%
There were 13 groups of ties in the data, consequently the Kruskal-Wallis s
medians were equal,

Kruskal-Wallis statistic (H) = 11.07

Adjusted Kruskal-Wallis statistic (H') = 11.07
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Figure D2 Battle River: Oxygen Dissolved
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Figure D3 Battle River: Oxygen Dissolved
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Figure D4 Battle River: pH-Field
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Figure D6 Battle River: pH-Field
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Figure D7 Battle River: Sodium Adsorption Ratio
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Figure D8 Battle River: Sodium Adsorption Ratio
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Figure D9 Battle River: Sodium Adsorption Ratio
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Figure D10 Battle River: Total Suspended Solids
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Total Suspended Solids (mg/L)

Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
ihan the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Calculated Kruskal-Wallis statistic = 19.77

Tabuluted Chi-Squared value = 3 841 with | degrees of freedom at the 5%

mmificance level.

There were 30 groups of tics in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized tw determine it the
medians were equal.

Koruskal-Wallis statistic (1) = 19.77

Adjusted Kruskal-Wallis statistie (H) = 19.77
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Figure D11 Battle River: Total Suspended Solids
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Figure D12 Battle River: Total Suspended Solids
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Figure D13 Beaver River: Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis stanstic = 39.05

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 5 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal

Kruskal-Wallis statistic (H) = 39.05

Adjusted Kruskal-Wallis stutistic (H') = 39.05

40

-

=) 32

é | Original

® 24

; I | )

o

S Deseas.

o 8 1

>

3 \
0 T T T 1
1017173 3/4/87 7/19/00 12/4/13

Date

Figure D14 Beaver River: Oxygen Dissolved
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Figure D15 Beaver River: Oxygen Dissolved
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Figure D16 Beaver River: pH-Field
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
thian the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskul-Wallis statistic = 99.06

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 53 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 99.06

Adjusted Kruskal-Wallis statistic (H) = 99.06
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Figure D17 Beaver River: pH-Field
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Figure D18 Beaver River: pH-Field
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Figure D19 Beaver River: Sodium Adsorption Ratio

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Knuskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wallis statstic = 4013

Tabuluted Chi-Squared value = 3,841 with | degrees of freedom at the 5%, significance level.

There were 20 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted statistic (H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H)= 4013

Adjusted Kruskal-Wallis statistie (H) = 4013
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Figure D20 Beaver River: Sodium Adsorption Ratio
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Figure D21 Beaver River: Sodium Adsorption Ratio
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Figure D22 Beaver River: Total Suspended Solids
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5
than the Chi-squared value, we conclude that at least one season has 4 signific
Calculuted Kruskal-Wallis statistic = 3,127

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 10 groups of ties in the data, consequently the Kruskal-Wallis stafistic (H} was adjusted, The adjusted statistic {H') was utilized to determine if the
medians were equal.

Koruskal-Wallis statistic (Hy= 8127

Adjusted Kruskal-Wallis stutiseie (H) = §.127
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Figure D23 Beaver River: Total Suspended Solids
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Figure D24 Beaver River: Total Suspended Solids
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Figure D25 Cold River: Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculuted Kruskul-Wallis statstic = 16.03

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 9 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H") was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (1) = 16.03

Adjusted Kruskal-Wallis statistic (H') = 16.03
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Figure D26 Cold River: Oxygen Dissolved
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Figure D28 Cold River: pH-Field
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Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Becanse the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.

Caloulated Kruskal-Wallis statistic = 13.55

Tabuluted Chi-Squared value = 3 841 with | degrees of freedom at the 5% significance level.

There were 3 groups of ties in the data, consequently the Kmskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the

medians were equal.

Kruskal-Wallis statistic (H) = 13.55

Adjusted Kruskal-Wallis statistic (H) = 13.55
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Figure D29 Cold River: pH-Field
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Figure D30 Cold River: pH-Field
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Figure D31 Cold River: Sodium Adsorption Ratio
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Figure D32 Cold River: Sodium Adsorption Ratio
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Sodium Adsorption Ratio
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Figure D33 Cold River: Sodium Adsorption Ratio
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Figure D34 Cold River: Total Suspended Solids
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
thin the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleuluted Kruskal-Wallis statistic = 18.58

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 2 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.,

Kruskal-Wallis statistic (H) = 18.58

Adjusted Kruskal-Wallis statistic {H') = 18.58
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Figure D35 Cold River: Total Suspended Solids
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Figure D36 Cold River: Total Suspended Solids
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Figure D37 North Saskatchewan River: Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% significance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season
Calculuted Kruskal-Wallis statstic = 2.125

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 26 groups of tics in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal

Kruskal-Wallis statistic (1) = 2.125

Adjusted Kruskal-\Wallis statistic (H') = 2.125
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Figure D38 North Saskatchewan River: Oxygen Dissolved
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Figure D39 North Saskatchewan River: Oxygen Dissolved
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Figure D40 North Saskatchewan River: pH-Field
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskul-Wallis stavstic = 51.68

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 26 groups of tics in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized t determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 51.67

Adjusted Kruskal-Wallis stutistic (H") = 51.68
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Figure D41 North Saskatchewan River: pH-Field
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Figure D42 North Saskatchewan River: pH-Field
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Figure D43 North Saskatchewan River: Sodium Adsorption Ratio

Seasonality

Far the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% significance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal 1o the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,
Calculated Kruskal-Wallis statstic = 0.4005

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 10 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted statistic (H') was utilized to determine if the
medians were equal.

Kruskal-Wallis statistic (1) = 0.4005

Adjusted Kruskal-Wallis statistic {H) = 0.4005
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Figure D44 North Saskatchewan River: Sodium Adsorption Ratio
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Figure D45 North Saskatchewan River: Sodium Adsorption Ratio
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Far the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level. Because the caleulated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a sipnificantly different median concentration of this constient than any other season,

Caleulated Kruskal-Wallis stanistic = 1. 228
Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 15 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H') was utilized to determine it the

medians were equal,

Kruskal-Wallis statistic (I = 1.228

Adjusted Kruskal-Wallis statistie (H) = 1.228
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Figure D47 North Saskatchewan River: Total Suspended Solids
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Figure D48 North Saskatchewan River: Total Suspended Solids
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Time Series
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Figure D49 Red Deer River (AB-SK): Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskul-Wallis statstic = 17.11

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 36 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 1711

Adjusted Kruskal-Wallis statistic (H) = 17.11

20
-
B., 14 4 " | | " ll l
S
= Original
k5
> 8 1
© \
0
B2
o 2 1 | | | I
c
% Deseas.
> -4
%
o \
-10
4/24/74 717/87 9/19/00 12/3113

Date

Figure D50 Red Deer River (AB-SK): Oxygen Dissolved
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Figure D51 Red Deer River (AB-SK): Oxygen Dissolved
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Figure D52 Red Deer River (AB-SK): pH-Field
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
thin the Chissquared value, we conclude that at least one season his a significantly different median concentration of this constituent than any other season
Caleulated Kruskal-Wallis statistic = 16.39

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the
There were 79 groups of ties in the data, consequently the Kruskal-

medians were equal,
Kruskal-Wallis statistic (H) = 16.39
Adjusted Kruskal-Wallis statistic (H) = 16.39

% significance level.
istic (H) was adjusted. The adjusted statistic {H') was utilized to determine if the
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Figure D53 Red Deer River (AB-SK): pH-Field
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Figure D54 Red Deer River (AB-SK): pH-Field
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Figure D55 Red Deer River (AB-SK): Sodium Adsorption Ratio

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% signiticance level. Because the calculated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Wallis statstic = 0.0004001

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% sigmficance level.

There were 15 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the

medians were equal.
Kruskal-Walls statistic (1) = 0.0004001
Adjusted Kruskal-Wallis statistic (H) = 0.0004001
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Figure D56 Red Deer River (AB-SK): Sodium Adsorption Ratio
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Sodium Adsorption Ratio
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Figure D57 Red Deer River (AB-SK): Sodium Adsorption Ratio
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Figure D58 Red Deer River (AB-SK): Total Suspended Solids
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5
than the Chi-squared value, we conclude that at least one season his a sighific
Caleulated Kruskal-Wallis statistic = 21.63

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 62 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic {H') was utilized to determine it the
medians were equal,

Koruskul-Wallis statistic (1) = 21.63

Addjusted Kruskal-Wallis statistic (H) = 21.63

emificance level, Because the caloulated Kniskal-Wallis statistic is greater
tly different median concentration of this constituent than any other seasot.
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Figure D59 Red Deer River (AB-SK): Total Suspended Solids
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Figure D60 Red Deer River (AB-SK): Total Suspended Solids
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Figure D61 South Saskatchewan River: Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskul-Wallis statistic = 128.3

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5%
There were 63 groups of ties in the data, consequently the Kruskal-Wal
medians were equal,

Kruskal-Wallis statistic () = 1283

Adjusted Kruskal-Wallis statistic (H') = 128.3

ignificance level.
atistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
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Figure D62 South Saskatchewan River: Oxygen Dissolved
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Figure D63 South Saskatchewan River: Oxygen Dissolved
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Figure D64 South Saskatchewan River: pH-Field

272



For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the :
than the Chi-squared value, we conclude that at least one season has a significs
Caleulated Kruskal-Wallis statistic = 72.81

Seasonality

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 72 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the

medians were equal,
Kruskal-Wallis statistic (H) = 72.81
Adjusted Kruskal-Wallis statistic (H') = 72.81

significance level, Because the calculated Kruskal-Wallis statistic is greater
ntly different median concentration of this constituent than any other season
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Figure D65 South Saskatchewan River: pH-Field
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Figure D66 South Saskatchewan River: pH-Field
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Figure D67 South Saskatchewan River: Sodium Adsorption Ratio

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleuluted Kruskal-Waullis statistic = 42.65

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 14 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {H') was utilized to determine it the
medians were equal.

Kruskal-Wallis statistic (H) = 42.65

Adjusted Kruskal-Wallis statistic (H') = 42,65
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Figure D68 South Saskatchewan River: Sodium Adsorption Ratio
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Figure D69 South Saskatchewan River: Sodium Adsorption Ratio
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Figure D70 South Saskatchewan River: Total Suspended Solids

275



Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
that the Chi-squared value, we conclude that at least one season has a sighificantly different median concentration of this constituent than any other season.
Caleuluted Kruskul-Wallis statistic = 53.38

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 3
There were 31 groups of ties in the data, consequently the Kruskal-Wall
medians were equal.

Kruskul-Wallis statistic {I1) = 5338

Adjusted Knuskal-Wallis statistic (H) = 53.38
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Figure D71 South Saskatchewan River: Total Suspended Solids
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Figure D72 South Saskatchewan River: Total Suspended Solids
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Figure D73 Assiniboine River: Oxygen Dissolved

Seasonality

For the selected data, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level. Because the calculated
Kruskal-Wallis statistic is greater than the Chi-squared value, we conclude that at least one season has a significantly different
median concentration of this constituent than any other season.

Calculated Kruskal-Wallis statistic = 13.96

Tabulated Chi-Squared value = 3.841 with 1 degrees of freedom at the 5% significance level.

There were 3 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H')
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Figure D75 Assiniboine River: Oxygen Dissolved
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Figure D76 Assiniboine River: pH-Field
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Because the calenlated Kruskal-Wallis statistic is greater
thin the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statistic = 106.2

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 81 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal,

Kruskal-Walls statistic (H) = 106.2

Adjusted Kruskal-Wallis statistic (H') = 106.2
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Figure D77 Assiniboine River: pH-Field
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Figure D78 Assiniboine River: pH-Field
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Figure D79 Assiniboine River: Sodium Absorption Ratio

Seasonality
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Figure D80 Assiniboine River: Sodium Adsorption Ratio

280



Sodium Adsorption Ratio
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Figure D81 Assiniboine River: Sodium Adsorption Ratio
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Figure D82 Assiniboine River: Total Suspended Solids
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Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASUNALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statistic = 103

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% si
There were 29 groups of tics in the data, consequently the Kruskal -Wallis

medians were equal.,

ificance level.
tistic (H} was adjusted, The adjusted statistic {H') was utilized to determine if the

Kruskul-Wallis statistic (H) = 103
Adjusted Kruskal-Wallis statistic (H) = 103
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Figure D83 Assiniboine River: Total Suspended Solids
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Figure D84 Assiniboine River: Total Suspended Solids
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Figure D85 Carrot River: Oxygen Dissolved

Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 3% significance level, Becanse the caleulated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskul-Wallis stanstic = 68.46

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5% significance level.

There were 15 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted statistic {H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic {H) = 68.46

Addjusted Kruskal-Wallis statistic (H) = 68,46
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Figure D86 Carrot River: Oxygen Dissolved
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Seasonal Kendall
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Figure D87 Carrot River: Oxygen Dissolved
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Figure D88 Carrot River: pH-Field
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleuluted Kruskul-Wallis statistic = 82.28

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at th
There were 63 groups of ties in the data, consequently the Kruskal-Wall
medians were equal

Kruskal-Wallis statistic (H) = 82.28

Adjusted Kruskal-Wallis statistic (H') = 82.28
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Figure D89 Carrot River: pH-Field
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Figure D90 Carrot River: pH-Field
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Figure D91 Carrot River: Sodium Absorption Ratio

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculuted Kruskal-Wallis statistic = 6.845

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5%
There were 33 groups of ties in the data, consequently the Kruskal-Wallis
s were el

kul-Wallis statistic (H) = 6.845

Adjusted Kruskal-Wallis statistic (H) = 6.845
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Figure D92 Carrot River: Sodium Adsorption Ratio
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Sodium Adsorption Ratio
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Figure D93 Carrot River: Sodium Adsorption Ratio
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Figure D94 Carrot River: Total Suspended Solids
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For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi=squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kruskal-Wallis statistic = 4553

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the 5%
There were 6 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H7) was utilized to determine if the

medians were equal,

Kruskal-Wallis statistic (H) = 45.53

Adjusted Kruskal-Wallis statistic (H7) = 45.53
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Figure D95 Carrot River: Total Suspended Solids
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Figure D96 Carrot River: Total Suspended Solids
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Time Series
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Figure D97 Churchill River: Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
thin the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskul-Wallis statistic = 100.5

Tabuluted Chi-Squared value 41 with | degrees of freedom at the 5% significance level.

There were 16 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
medians were equal,

Kruskal-Walls statistic (H) = 100.5

Adjusted Kruskal-\Wallis statistic (H') = 100.5
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Figure D98 Churchill River: Oxygen Dissolved
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Figure D99 Churchill River: Oxygen Dissolved
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Figure D100 Churchill River: pH-Field
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Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% significance level. Because the calenlated Kruskal-Wallis statistic is less
than or equal 1o the Chi-squared value, we conclude that no season has a significantly different median concentration of this constimuent than any other season,
Caleuluted Kruskal-Wallis stastic = 01513

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5% si
There were 17 groups of ties in the data, consequently the Kruskal-Wallis
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Kruskal-Wallis statistic (H) = 0.1313

Adjusted Knuskal-Wallis statistic (H) = 0.1313

ificance level.
stic (H) was adjusted, The adjusted statistic {H'y was utilized o determine if the

9
g2 H 1 | 1
© Criginal
T 7
LI.‘ AN
I
o 0 | I
Deseas.
5.8
hY
]
B6/24/74 8/3/87 9/12/00 10/23/13
Date
Figure D101 Churchill River: pH-Field
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Figure D102 Churchill River: pH-Field
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Sodium Adsorption Ratio

Sodium Adsorption Ratio
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Figure D103 Churchill River: Sodium Absorption Ratio

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the
than the Chi-squared value, we conclude that at least one season has a significan
Calculated Kruskal-Wallis statistic = 20,15

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the ignificance level.

There were 23 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted statistic {H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (1) = 20,15

Addjusted Kruskal-Wallis statistic (H) = 20015

enificance level, Because the caloulated Kruskal-Wallis statistic is greater
different median concentration of this constituent than any other season.
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Figure D104 Churchill River: Sodium Adsorption Ratio
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Figure D105 Churchill River: Sodium Adsorption Ratio
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Figure D106 Churchill River: Total Suspended Solids
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Becanse the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any ofher season.
Caleuluted Kruskal-Wallis stanstic = 113.7

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5%

ionificance level.

There were 8 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine if the
medians were equal.

Koruskal-Wallis statistic {1y = L13.7
Adjusted Kruskal-Wallis statistic (H) = 113.7
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Figure D107 Churchill River: Total Suspended Solids
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Figure D108 Churchill River: Total Suspended Solids
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Figure D109 Qu’Appelle River: Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYar the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
thin the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleulated Kruskal-Wallis statistic = 5.76

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 49 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {H') was utilized to determine if the
medians were equal,

Kruskal-Wallis statistic (H) = 5.76

Adjusted Kruskal-Wallis statistic (H') = 5.76
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Figure D110 Qu’Appelle River: Oxygen Dissolved
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Seasonal Kendall
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Figure D111 Qu’Appelle River: Oxygen Dissolved
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Figure D112 Qu’Appelle River: pH-Field
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYac the 5% significance level, Becuuse the calculated Kruskal-Wallis statistic is greater

than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season

Calculuted Kruskal-Wallis statstic = 30.92

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% sigmficance level.
There were 77 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 30.92

Adjusted Kruskal-Wallis statistic (H') = 30.92
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Figure D113 Qu’Appelle River: pH-Field
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Figure D114 Qu’Appelle River: pH-Field
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Figure D115 Qu’Appelle River: Sodium Absorption Ratio

Seasonality

For the data shown, the Kruskal-Wallis test indicates NO SEASONALITYat the 5% significance level. Because the calculated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season.
Calculuted Kruskal-Wallis statistic = 0.6268

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5%
There were 24 groups of ties in the data, consequently the Kruskal-Wallis st
medians were equal.

Kruskal-Wallis statistic (1) = 0.6268

Adjusted Kruskal-Wallis statistic (H') = 0.6268
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Figure D116 Qu’Appelle River: Sodium Adsorption Ratio
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Figure D117 Qu’Appelle River: Sodium Adsorption Ratio

Time Series

2000

1600

+ CuhAppelleRiver (bg)

1200

800

400 4 1 ]

PR Oy

11/18/75 6/27/83 2/4/91 9/14/98 4/24/06 12/2013

'E

Date

Figure D118 Qu’Appelle River: Total Suspended Solids
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5% significance level, Because the calelated Knuskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season.
Caleulated Kroskal-Wallis statstic = 216.9

Tabuluted Chi-Squared value = 3841 with | degrees of freedom at the ignificance level.

There were 12 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted, The adjusted statistic (H'y was utilized o determing if the
medians were equal.

Kruskal-Wallis statistic (H) = 216.9

Adjusted Kruskal-Wallis statiste (H) = 2169
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Figure D119 Qu’Appelle River: Total Suspended Solids
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Figure D120 Qu’Appelle River: Total Suspended Solids
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Time Series
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Figure D121 Red Deer River (MB-SK): Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% signiticance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleuluted Kruskal-Wallis statistic = 18.03

Tabuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 30 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 18.03

Adjusted Kruskal-Wallis statistic (H") = 15.03
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Figure D122 Red Deer River (SK-MB): Oxygen Dissolved
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Figure D123 Red Deer River (SK-MB): Oxygen Dissolved
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Figure D124 Red Deer River (MB-SK): pH-

Field
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Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 3% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskal-Wallis statistic = 67.48

Tebuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 39 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic {H') was utilized to determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 67.48

Adjusted Kruskal-Wallis statistic (H) = 67.48
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Figure D125 Red Deer River (SK-MB): pH-Field
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Figure D126 Red Deer River (SK-MB): pH-Field
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Figure D127 Red Deer River (MB-SK): Sodium Absorption Ratio

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the calculated Kruskal-Wallis statistic is greater
than the Chissquared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Caleulated Kruskal-Wallis statstic = 4.198

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 18 groups of tics in the data, consequently the Kruskal-Wallis statistic (H} was adjusted. The adjusted startistic (H') was utilized to determine it the
medians were equal

Kruskal-Wallis statistic (H) = 4.198

Adjusted Kruskal-Wallis stutistic (H) = 4.198
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Figure D128 Red Deer River (SK-MB): Sodium Adsorption Ratio
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Figure D129 Red Deer River (SK-MB): Sodium Adsorption Ratio
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Figure D130 Red Deer River (MB-SK): Total Suspended Solids
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Faor thee data shown, the Kruskal-Wallis test indicates NO SEASONALITY at the 5% significance level. Because the calenlated Kruskal-Wallis statistic is less
than or equal to the Chi-squared value, we conclude that no season has a significantly different median concentration of this constituent than any other season,

Seasonality

Caleulated Kroskol-Wallis stanstic = 01935

Tubuluted Chi-Squared value = 3841 with | degrees of freedom at the 5
There were 3 groups of ties in the data, consequently the Kruskal-Wallis st

medians were equal,

Koruskal-Wallis statistic (H) = 0.1925
Adjusted Kmuskal-Wallis stutistic (H) = 0.1935
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Figure D131 Red Deer River (SK-MB): Total Suspended Solids
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Figure D132 Red Deer River (SK-MB): Total Suspended Solids
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Figure D133 Saskatchewan River: Oxygen Dissolved

Seasonality

For the data shown, the Kruskal-Wallis test indicates SEASONALITYat the 5% significance level, Because the caleulated Kruskal-Wallis statistic is greater
thin the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season
Calculated Kruskul-Wallis statistic = 49.05

T'sbuluted Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 42 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was utilized o determine it the
medians were equal,

Kruskal-Wallis statistic (H) = 49.05

Adjusted Kruskal-Wallis statistic (H") = 49.05
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Figure D134 Saskatchewan River: Oxygen Dissolved
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Figure D135 Saskatchewan River: Oxygen Dissolved
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Figure D136 Saskatchewan River: pH-Field
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For the data shown, the Kruskal-Wallis test indicates SEASOMNALITY at the 5°
than the Chi-squared value, we conclude that at least one season has a significs
Calculated Kruskal-Wallis statistic = 16.63

Tabulated Chi-Squared value = 3841 with | degrees of freedom at the 5%
There were 6 groups of ties in the data, consequently the Kruskal-Wallis statistic (H} was adjusted, The adjusted stafistic (H') was utilized to determine it the

Seasonality

ignificance level.

medians were equal,

K

ruskal-Wallis statistic (1) = 16.63

Adjusted Kruskal-Wallis statistic (H) = 16.63
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Figure D137 Saskatchewan River: pH-Field
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Figure D138 Saskatchewan River: pH-Field

significance level, Becanse the caleulated Krskal-Wallis statistic is greater
[y different median concentration of this constituent than any other season.
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Figure D139 Saskatchewan River: Sodium Absorption Ratio

Seasonality

For the data shown, the Krvskal-Wallis toxt indicates SEASONALITY ot the 5 gndficance level, Meocause the caloularad Kruskal-Wallis statsanic is groater
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Figure D140 Saskatchewan River: Sodium Adsorption Ratio
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Sodium Adsorption Ratio
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Figure D141 Saskatchewan River: Sodium Adsorption Ratio
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Figure D142 Saskatchewan River: Total Suspended Solids
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Seasonality

Far the data shown, the Kruskal-Wallis test indicates SEASONALITY at the 5%, significance level, Becanse the caloulared Kruskal-Wallis statistic is greater
than the Chi-squared value, we conclude that at least one season has a significantly different median concentration of this constituent than any other season,
Calculated Kruskal-Wallis statistic = 221.1

Tabulated Chi-Squared value = 3.841 with | degrees of freedom at the 5% significance level.

There were 4 groups of ties in the data, consequently the Kruskal-Wallis statistic (H) was adjusted. The adjusted statistic (H') was ufilized to determine if the
medians were equal.

Kruskal-Wallis statistic (Hy=221.1

Adjusted Kruskal-Wallis statistic (H) = 221.1
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Figure D143 Saskatchewan River: Total Suspended Solids
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Figure D144 Saskatchewan River: Total Suspended Solids
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