APPENDIX A4 SEDIMENT QUALITY
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Table A4.1

Sediment quality at RAMP sampling stations, September 2003.

Station
Athabasca River mainstem Athabasca Delta
PCODE ANALYTE ATR-UFM ATR-DC-W ATR-DC-E ATR-SR-W ATR-SR-E ATR-MR-W ATR-MR-E ATR-FC-W ATR-FC-E ATR-DD-W ATR-DD-E ATR-FR-W ATR-FR-E ATR-ER BPC FLC GIC
% Moisture % Moisture (ETL) 21 21 23 25 18 26 31 21 31 19 26 19 16 30 31 32 37
% Moisture (AXYS) 23.2 17.3 20.1 234 15.7 28.9 27.9 23.8 29 16 24.6 15.2 14.6 291 31.9 30.9 36.6
Inorganic/Organic  |Inorganic Carbon 0.55 0.41 0.57 0.91 0.24 0.61 0.76 0.18 0.69 0.1 0.81 0.03 0.1 0.73 0.74 0.72 0.76
Carbon Total Organic Carbon 1.2 0.6 4.5 0.5 <0.1 1.5 1.4 0.8 1.6 <0.1 1.1 0.4 <0.1 1.3 0.7 1.3 1.8
Total Carbon by Combustion 1.8 1 5.1 14 0.2 21 2.2 1 23 <0.1 1.9 0.5 0.2 2 14 2 25
Particle Size % Clay 10 1 6 12 <1 16 23 46 18 <1 15 <1 <1 17 16 18 20
% Sand 72 98 86 68 98 63 28 24 41 100 54 100 100 45 39 44 29
% Silt 18 1 8 20 2 21 50 30 41 <1 31 <1 <1 38 45 38 51
Metals (ICP/MS) Arsenic (As) 41 4.4 1.2 41 2 5.1 5 3.5 4.8 1.6 45 4 24 4.5 3.8 4.5 4.7
Barium (Ba) 81.3 54.4 21.5 115 28.4 138 155 82.3 144 21.2 129 28 31.9 140 132 142 156
Beryllium (Be) 0.3 <0.2 <0.2 0.3 <0.2 0.5 04 0.2 04 <0.2 04 <0.2 <0.2 0.4 04 0.5 0.5
Bismuth (Bi) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (Cd) <0.1 <0.1 <0.1 0.1 <0.1 0.2 0.2 <0.1 0.2 <0.1 0.2 <0.1 <0.1 0.2 0.2 0.3 0.3
Chromium (Cr) 6.4 2.8 5.5 7.8 2 9.9 11.8 5.9 11.3 1.3 9 1.1 1.8 9.9 10.2 10.4 11.3
Cobalt (Co) 5 34 2.8 5.9 23 7.4 7.9 55 7.6 1.9 6.8 24 2.7 7.3 7 7.4 7.6
Copper (Cu) 6.2 2.3 2.6 8.1 1.1 14.5 15.3 5 13.7 0.7 10.1 1 1.3 13 121 13 14.9
Lead (Pb) 4.6 2.5 3 55 1.6 7.1 8 4.3 8.1 1.1 6.9 1.8 1.9 7.5 6.8 7.7 8.4
Mercury (Hg) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Molybdenum (Mo) 0.3 0.2 0.7 0.3 0.1 0.4 04 0.2 04 <0.1 0.3 0.1 0.1 04 0.3 0.3 0.4
Nickel (Ni) 10.8 6.6 9.6 134 3.9 17.6 18.2 10.2 17.6 3.1 15.1 3.9 4.4 16.6 16.4 17.3 18.5
Selenium (Se) <0.2 <0.2 <0.2 0.2 <0.2 0.5 04 <0.2 04 <0.2 0.3 <0.2 <0.2 0.3 0.2 0.2 0.4
Silver (Ag) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Strontium (Sr) 33 23 22 44 11 58 59 30 59 12 51 8 10 53 51 55 59
Thallium (TI) 0.1 <0.05 <0.05 0.11 <0.05 0.13 0.15 0.08 0.18 <0.05 0.13 <0.05 0.06 0.16 0.16 0.17 0.18
Tin (Sn) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Uranium (U) 0.48 0.27 0.27 0.54 0.18 0.8 0.81 0.44 0.84 0.1 0.73 0.1 0.14 0.81 0.8 0.83 0.89
Vanadium (V) 10.9 6 18.8 12.2 4.2 14.4 16.6 9.9 16.3 2.6 13.2 3.1 4 14.3 14.2 14.9 15.7
Zinc (Zn) 40 20 17 45 13 54 62 35 61 11 52 11 16 56 57 60 65
Hydrocarbons Hydrocarbons,Recoverable 2,100 200 39,900 300 500 400 700 600 2,000 <100 900 300 200 700 900 1,000 1,000
TVH (C5-C10) 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.3 <0.5 <0.5 <0.5 <0.5 <0.5
TEH (C11-C30) <5 <5 1700 <5 <5 170 210 140 530 <5 89 <5 <5 160 150 140 240
Sediment Hyallela azteca Survival® 96 71 13 69 93 98 83 95 104 50 88 93 93 103 102 104 102
Toxicity' Hyallela azteca Survival® 90 60 10 60 80 90 80 80 96 40 70 80 78 90 90 96 10
Hyallela azteca Growth 97 158 106 84 103 120 86 73 83 47 69 76 98 82 111 95 99
Chironomus tentans Survival® 103 95 24 100 111 102 73 106 71 51 95 86 93 98 88 78 51
Chironomus tentans Survival® 80 50 20 70 80 80 60 70 60 40 80 70 80 40 70 60 80
Chironomus tentans Growth 100 77 81 123 86 120 126 93 144 68 89 97 99 134 138 137 161
L. variegatus Survival® 124 103 94 90 123 105 92 115 87 101 101 100 112 103 91 108 110
L. variegatus Survival® 220 180 160 16 210 19 17 220 170 190 190 190 210 220 180 210 200
L. variegatus Growth 87 94 82 104 81 73 89 102 96 102 91 110 112 86 95 106 110

! Underlined value indicates test was invalid, given control group did not pass minimum requirements for survival or growth.
' Survival relative to control culture (i.e., control survival = 100%).
“ Absolute survival in test (i.e., number of organisms alive at beginning of test = 100%)
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Table A4.1

Sediment quality at RAMP sampling stations, September 2003.

Station
Athabasca River mainstem Athabasca Delta
PCODE ANALYTE ATR-UFM ATR-DC-W ATR-DC-E ATR-SR-W ATR-SR-E ATR-MR-W ATR-MR-E ATR-FC-W ATR-FC-E ATR-DD-W ATR-DD-E ATR-FR-W ATR-FR-E ATR-ER BPC FLC GIC
Polycyclic Naphthalene 0.00314 0.00222 0.0016 0.00736 0.000989 0.00894 0.00743 0.00382 0.0113 0.000913 0.00693 0.00136 0.00111 0.00817 0.00689 0.00942 0.0106
Aromatic Biphenyl 0.00208 0.00132 0.000507 0.00319 0.000394 0.00578 0.00534 0.00236 0.0065 0.000209 0.00533 0.000382 0.000334 0.00577 0.00478 0.00559 0.00644
Hydrocarbons Acenaphthylene <0.00014 <0.000107 <0.000482 <0.0000569 <0.0000415 <0.000127 <0.000138 <0.000085 <0.000205 <0.000068 <0.0000954 <0.0000582 <0.0000286 <0.000107| <0.0000834 <0.0000985 <0.000137
(PAHSs) Acenaphthene 0.000754 0.000174 0.00232 0.000561 <0.0000576 0.000706 0.00113 0.00051 0.00312 <0.0000995 0.00102 0.000101 <0.0000871 0.00129 0.000846 0.00112 0.00102
Fluorene 0.00107 0.000376 <0.00129 0.00174 0.000111 0.00187 0.00271 0.000905 0.00351 <0.0000752 0.00221 0.000189 0.00012 0.00278 0.00167 0.00217 0.00244
Phenanthrene 0.00709 0.00929 <0.00899 0.0175 0.000549 0.0152 0.0173 0.00672 0.0235 0.000322 0.0144 0.00155 0.000879 0.0153 0.0123 0.0134 0.0168
Anthracene <0.000453 0.000389 <0.00906 0.0047  0.0000564 0.000721 0.00138 <0.000345 <0.0016 0.000118 <0.0006 <0.000186 <0.0000617 <0.000485| <0.000481 <0.000548 0.000813
Fluoranthene 0.00508 0.00852 0.0235 0.00517 0.000348 0.00498 0.00544 0.00275 0.00647 0.000177 0.00383 0.00193 0.000409 0.00361 0.00335 0.0035 0.00464
Pyrene 0.0187 0.0139 0.149 0.02 0.000829 0.00966 0.0145 0.00702 0.0176 0.000387 0.00828 0.00478 0.00102 0.00907 0.00836 0.00851 0.011
Benz[a]anthracene 0.00544 0.00353 0.0307 0.0236 0.000188 0.00378 0.00855 0.00269 0.00774 0.000117 0.00328 0.00117  <0.000191 0.0031 0.00297 0.00303 0.00409
Chrysene 0.0556 0.0122 0.597 0.0424 0.00111 0.0147 0.0315 0.0135 0.0434 0.000573 0.0162 0.00544 0.00141 0.0188 0.0163 0.0161 0.0206
Benzo[b/j/k]fluoranthene 0.0315 0.0195 0.237 0.0186 0.00106 0.015 0.0204 0.0109 0.0234 0.000717 0.0142 0.00676 0.00116 0.016 0.0142 0.0137 0.0183
Benzo[a]pyrene 0.0162 0.0059 0.0738 0.0265 0.000412 0.00696 0.0132 0.00484 0.0119 0.000225 0.00579 0.00295 0.000435 0.00608 0.00567 0.00554 0.00796
Dibenz[ah]anthracene 0.00534 0.00109 0.0389 0.00805 0.000189 0.00195 0.00457 0.00185 0.00458 <0.000139 0.00221 0.00124 0.000237 0.00235 0.00217 0.00204 0.00289
Indeno[1,2,3-cd]pyrene 0.0114 0.00544 0.0806 0.00638 0.000567 0.00537 0.0082 0.00437 0.00915 0.000355 0.00566 0.00525 0.000641 0.0063 0.0059 0.00544 0.00743
Benzo[ghi]perylene 0.0197 0.00512 0.135 0.0174 0.000814 0.00838 0.0155 0.0075 0.0182 0.000438 0.0104 0.00468 0.00123 0.0107 0.0103 0.00982 0.0129
C1-Naphthalenes 0.00793 0.00817 <0.0011 0.0217 0.0011 0.0263 0.0228 0.00978 0.0322 0.000688 0.0224 0.00138 0.00124 0.0244 0.0213 0.0265 0.0317
Methyl-Biphenyl 0.00203 0.00149  <0.000558 0.00331 0.000298 0.00613 0.00527 0.00216 0.00725 0.000129 0.00668 0.000282 0.000266 0.0061 0.00534 0.0061 0.00665
Dimethyl-Biphenyl 0.00513 0.00369 0.00637 0.00497 0.00111 0.00756 0.00726 0.00349 0.0122 0.000633 0.0096 0.00116 0.000734 0.00858 0.00756 0.00848 0.00959
C2-Naphthalenes 0.0199 0.0279 0.0154 0.034 0.00372 0.046 0.0405 0.0181 0.0561 0.00346 0.0399 0.00755 0.00379 0.042 0.0376 0.0436 0.0559
C3-Naphthalenes 0.0259 0.0544 0.0565 0.0253 0.00168 0.0441 0.0367 0.0212 0.104 0.00241 0.0398 0.012 0.00236 0.0459 0.0323 0.0374 0.0543
C4-Naphthalenes 0.083 0.07 0.388 0.0194 0.00147 0.0328 0.0372 0.028 0.32 0.00177 0.0468 0.0141 0.00245 0.0584 0.0268 0.0311 0.0501
Methyl Acenaphthene 0.00024 <0.0000934 0.000846 0.0000554 <0.000068 <0.000142 0.000148 0.0000678 0.000807 <0.0000444 0.000157 <0.0000803 <0.0000393 0.000192 0.000102 0.000133  <0.000138
C1-Fluorenes 0.00861 0.00314 0.00905 0.0102 0.000655 0.00533 0.0075 0.00507 0.023 0.000374 0.00837 0.00125 0.000577 0.0142 0.00816 0.00941 0.0161
C2-Fluorenes 0.0626 0.0211 0.179 0.03 0.00187 0.018 0.0316 0.0244 0.171 0.00109 0.0329 0.00562 0.00206 0.0543 0.0295 0.0311 0.051
C3-Fluorenes 0.157 0.0496 0.723 0.0423 0.00236 0.0287 0.0542 0.0447 0.285 0.00206 0.0492 0.0111 0.00341 0.0912 0.0418 0.0528 0.0772
Dibenzothiophene 0.00091 0.000511 0.00309 0.00752 0.0000526  <0.000249 0.0042 0.000893 0.00443 <0.0000404 0.00192 0.000308 0.0000662 0.0022 0.00129 0.00151 0.00188
C1-Dibenzothiophenes 0.0181 0.00443 0.22 0.0298 0.000273 0.0105 0.0265 0.0106 0.0797 0.000384 0.0155 0.00263 0.000517 0.017 0.00792 0.00959 0.011
C2-Dibenzothiophenes 0.136 0.0105 2.27 0.0782 0.00115 0.0302 0.101 0.0501 0.502 0.00133 0.0739 0.00815 0.00162 0.0808 0.0292 0.0333 0.0425
C3-Dibenzothiophenes 0.415 0.0201 5.79 0.0638 0.00295 0.0427 0.142 0.0906 0.618 0.00192 0.0958 0.0105 0.00298 0.126 0.0516 0.0556 0.0695
C4-Dibenzothiophenes 0.732 0.0348 5.06 0.0466 0.00512 0.089 0.2 0.088 0.631 0.00384 0.122 0.0143 0.00431 0.121 0.06 0.0702 0.0895
C1 Phenanthrenes/Anthracenes 0.0317 0.0273 0.0918 0.072 0.00145 0.0403 0.057 0.0241 0.101 0.00089 0.0457 0.00688 0.00243 0.0519 0.036 0.0384 0.0504
C2 Phenanthrenes/Anthracenes 0.103 0.0279 0.69 0.0774 0.00285 0.0448 0.0858 0.0406 0.251 0.00119 0.0633 0.00818 0.00342 0.0713 0.044 0.0449 0.0563
C3-Phenanthrenes/Anthracenes 0.282 0.0237 2.07 0.0427 0.00286 0.0415 0.0932 0.0521 0.305 0.00127 0.0621 0.00775 0.00257 0.0757 0.0432 0.0411 0.0514
Retene 0.0393 0.121 0.365 0.024 0.00234 0.0621 0.421 0.044 0.0795 0.00384 0.0409 0.0194 0.00259 0.0399 0.0957 0.0371 0.0439
C4-Phenanthrenes/Anthracenes 0.928 0.215 5.71 0.262 0.0131 0.199 0.719 0.191 0.706 0.00911 0.189 0.0571 0.0136 0.223 0.228 0.168 0.2
C1-Fluoranthenes/Pyrenes 0.118 0.034 0.604 0.045 0.00234 0.0293 0.0519 0.0276 0.085 0.00117 0.0318 0.0118 0.00282 0.0379 0.0314 0.0304 0.0391
C2-Fluoranthenes/Pyrenes 0.287 0.0498 1.22 0.064 0.0052 0.0548 0.089 0.0539 0.17 0.0026 0.0593 0.0244 0.00609 0.0692 0.0526 0.0555 0.069
C3-Fluoranthenes/Pyrenes 0.329 0.0341 1.32 0.0305 0.00447 0.0335 0.0578 0.0415 0.134 0.00253 0.0416 0.0332 0.00624 0.0382 0.0379 0.0363 0.0424
C1-Benz[a]anthracenes/Chrysenes 0.701 0.0959 5.45 0.538 0.0108 0.163 0.342 0.14 0.469 0.00503 0.172 0.0438 0.014 0.18 0.149 0.155 0.187
C2-Benz[a]anthracenes/Chrysenes 0.366 0.038 2.55 0.12 0.00434 0.0485 0.1 0.0578 0.163 0.00198 0.0577 0.0169 0.0054 0.0631 0.051 0.0565 0.0643
C1-Benzofluoranthenes/Pyrenes 0.146 0.0268 1.06 0.108 0.00383 0.0391 0.0774 0.0417 0.106 0.0021 0.045 0.0225 0.00555 0.0522 0.0453 0.0479 0.0596
C2-Benzofluoranthenes/Pyrenes 0.0763 0.00913 0.582 0.056 0.00213 0.0185 0.0373 0.022 0.0538 0.0012 0.0197 0.0103 0.00327 0.0239 0.0218 0.0222 0.0267
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Table A4.1

Sediment quality at RAMP sampling stations, September 2003.

Station
Muskeg watershed Clearwater watershed Steepbank R. Ells Tar Firebag watershed Lakes
PCODE ANALYTE MUR-6 MUR-D2 STC-1 MUR-5 MUR-4 MUR-2 MUR-1B MUR-1 CHR-2 CHR-1 CLR-2 CLR-1 NSR-1 ELR-1 TAR-1 FIR-2B FIR-1 SHL-1 MCL-1
% Moisture % Moisture (ETL) 47 77 92 73 57 29 22 10 30 21 17 14 43 25 22 18 16 83 81
% Moisture (AXYS) 52.2 75.7 90.6 721 53.8 30.4 241 22.5 29.7 27.5 16.1 17.6 40.5 24.5 23.5 19 15 84 92.2
Inorganic/Organic  [Inorganic Carbon 0.19 0.18 0.23 0.19 0.16 0.11 1.3 1.04 0.16 0.28 0.03 <0.01 0.09 0.21 0.06 0.15 0.06 0.47 1.23
Carbon Total Organic Carbon 6.5 24.7 41.5 26 11.8 2.1 1.4 1.2 1.6 0.8 0.2 0.3 3.6 1.7 0.5 <0.1 <0.1 15 27.6
Total Carbon by Combustion 6.7 24.9 41.8 26.2 12 2.2 2.7 2.2 1.8 1.1 0.3 0.3 3.7 1.9 0.6 0.2 0.1 15.5 28.8
Particle Size % Clay 14 7 - 7 19 8 6 5 13 10 2 2 1" 5 10 1 <1 60 39
% Sand 74 79 - 73 51 79 82 85 57 74 96 74 63 81 80 96 100 4 27
% Silt 12 14 - 20 30 13 12 10 30 16 2 24 26 14 10 3 <1 36 34
Metals (ICP/MS) Arsenic (As) 0.7 2.1 18.5 1.5 1.9 0.7 1 2 4.4 3.1 0.8 1.2 25 3.8 6.1 0.1 0.5 6.2 2
Barium (Ba) 68.1 179 232 152 209 451 33.1 47.2 89.2 47.6 13.5 16.4 81 50.3 99.9 8.1 10.5 125 107
Beryllium (Be) <0.2 0.2 <0.2 0.4 0.3 <0.2 <0.2 <0.2 0.3 0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 0.6 <0.2
Bismuth (Bi) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Cadmium (Cd) 0.1 0.2 0.3 0.2 0.2 <0.1 <0.1 <0.1 0.2 <0.1 <0.1 <0.1 0.1 <0.1 0.1 <0.1 <0.1 0.3 0.3
Chromium (Cr) 4.5 5.8 22 8.8 8.1 3.3 2.9 4.1 5.4 7.5 1.1 1.4 5 4.1 3.7 1.1 0.7 18.9 34
Cobalt (Co) 22 2.6 9.1 3.8 29 1.5 1.9 3 4.5 4.1 0.9 1.4 2.6 3.9 4.5 0.4 0.8 9.2 23
Copper (Cu) 4.5 9.4 71 7.8 9.1 2.2 21 4.9 7.2 4.5 0.6 1 4.7 4.9 6.9 <0.5 <0.5 75.4 5.3
Lead (Pb) 2.6 8.9 6.1 4.2 4.6 1.8 27 34 5.5 3.7 0.8 1.1 6.1 3.3 4.9 0.6 <0.5 14.5 2.6
Mercury (Hg) <0.05 <0.05 0.13 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Molybdenum (Mo) 0.1 0.4 29 0.2 0.4 0.2 0.1 0.2 0.3 0.2 <0.1 <0.1 0.2 0.3 0.5 <0.1 0.8 1.5 0.4
Nickel (Ni) 5.5 6.2 7 8.2 8 35 4.3 6 7.2 8.3 11 1.7 4.1 6.6 8.6 0.6 1 30 5.3
Selenium (Se) 0.3 0.6 0.4 0.5 0.7 <0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 0.3 0.3 0.4 <0.2 <0.2 0.8 0.5
Silver (Ag) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Strontium (Sr) 17 53 47 35 52 8 58 44 21 16 5 6 15 15 23 3 4 50 110
Thallium (TI) <0.05 <0.05 <0.05 0.06 <0.05 <0.05 <0.05 0.06 0.09 0.06 <0.05 <0.05 <0.05 0.05 0.09 <0.05 <0.05 0.17 0.05
Tin (Sn) <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Uranium (U) 0.57 0.32 0.48 0.4 0.32 0.19 0.25 0.25 0.55 0.41 0.07 0.12 0.34 0.36 0.45 0.07 0.08 1.07 0.15
Vanadium (V) 6.4 10.6 13.4 14.4 15.9 7.1 5.9 7.4 7.9 10 2 2.6 6.9 8.9 7.9 1.3 1.4 33 5.8
Zinc (Zn) 25 39 108 38 82 15 15 24 40 28 7 8 34 27 35 7 6 79 60
Hydrocarbons Hydrocarbons,Recoverable 1,400 3,600 25,200 5,100 4,300 6,000 3,300 1,600 300 1600 <100 300 400 4400 600 200 300 26800 2400
TVH (C5-C10) 2.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 43 1.6 0.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
TEH (C11-C30) 200 150 610 160 130 1600 370 <5 25 <5 <5 <5 25 1500 120 17 62 530 240
Sediment Hyallela azteca Survival® - 85 - - - 84 - 93 104 93 107 100 104 104 72 102 60 -
Toxicity' Hyallela azteca Survival® - 80 - - - 80 - 80 10 80 90 80 100 100 66 90 50 -
Hyallela azteca Growth - 86 - - - 86 - 101 88 90 111 110 103 104 94 131 104 -
Chironomus tentans Survival® - 37 - - - 71 - 68 53 97 103 114 84 86 63 67 95 -
Chironomus tentans Survival® - 30 - - - 60 - 50 50 70 70 80 70 70 50 60 80 -
Chironomus tentans Growth - 56 - - - 94 - 114 131 75 108 84 95 85 151 82 78 -
L. variegatus Survival® - 75 - - - 115 - 95 122 88 140 123 97 103 98 103 111 -
L. variegatus Survival® - 140 - - - 210 - 170 220 170 260 230 180 190 190 190 210 -
L. variegatus Growth - 85 - - - 61 - 92 82 98 101 105 78 70 109 84 118 -

! Underlined value indicates test was invalid, given control gi
" Survival relative to control culture (i.e., control survival = 1€
“ Absolute survival in test (i.e., number of organisms alive at
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Table A4.1

Sediment quality at RAMP sampling stations, September 2003.

Station
Muskeg watershed Clearwater watershed Steepbank R. Ells Tar Firebag watershed Lakes
PCODE ANALYTE MUR-6 MUR-D2 STC-1 MUR-5 MUR-4 MUR-2 MUR-1B MUR-1 CHR-2 CHR-1 CLR-2 CLR-1 NSR-1 ELR-1 TAR-1 FIR-2B FIR-1 SHL-1 MCL-1
Polycyclic Naphthalene 0.00985 0.00393 0.0115 0.00317 0.00184 0.00164 0.00123 0.00221 0.00183 0.00124 0.000905 0.000866 0.00129 0.00124 0.00125 0.00101 0.000953 0.0151 0.011
Aromatic Biphenyl 0.0068 0.0017 0.00365 0.00149 0.000823  <0.000292 0.000479 0.0012 0.000656 0.000394 0.000249 0.000246 0.000618 0.000676 0.00049 0.000204 0.000144 0.00709 0.00471
Hydrocarbons Acenaphthylene 0.000133 <0.000213 <0.000769| <0.000283 <0.000109 <0.000423 0.000107 <0.0000861| <0.0000939 <0.0000688 <0.0000476 <0.0000351| <0.0000818 0.000182 <0.0000956| <0.0000595 <0.0000517| <0.000359 <0.000422
(PAHSs) Acenaphthene 0.000119 0.000347 <0.000716 0.00124 0.000372 0.00468 0.000475 0.000235 0.00022 <0.00011  <0.000108 <0.0000722 0.000134 0.00274 0.000643| <0.0000691 <0.0000731 0.00236 0.00141
Fluorene 0.000766 0.00177 0.00262 0.00255 0.00117 0.00121 0.000535 0.00043 0.000492 0.000372 0.00011 0.000143 0.000239 0.00197 0.000708 0.000111  0.0000754 0.00944 0.00482
Phenanthrene 0.00201 0.00341 0.00675 0.013 0.00426 0.0194 0.00382 0.00408 0.00215 0.00126 0.000292 0.00041 0.00125 0.0198 0.00617 0.000253 0.000415 0.0348 0.00968
Anthracene 0.000207 0.000864 0.00105| <0.000718 0.000226 <0.00123 0.000303 0.000182 0.000271 <0.000169  0.0000812  <0.000076 0.000188| <0.000835 <0.00052 0.000142 <0.0000903 0.00405 0.00166
Fluoranthene 0.000762 0.00128 0.0076 0.00315 0.00152 0.0065 0.000654 0.00112 0.00233 0.0027 0.000149 0.000521 0.000689 0.00906 0.000944 0.000134 0.000235 0.00916 0.00599
Pyrene 0.00104 0.00503 0.0421 0.015 0.00375 0.0348 0.00427 0.00414 0.00255 0.0102 0.000153 0.00185 0.000689 0.0598 0.00493 0.000245 0.00171 0.0236 0.00324
Benz[a]anthracene <0.000287 0.00102 0.00197 0.00424 0.00106 0.0199 0.00102 0.00119 0.000811 0.0038 <0.0000476 <0.000575 0.0003 0.0151 0.00183 0.000101  <0.000176 0.0221 0.00168
Chrysene 0.00412 0.0106 0.00528 0.0388 0.0159 0.129 0.015 0.0113 0.00315 0.0286 0.000247 0.00687 0.00152 0.17 0.0198 0.00044 0.0035 0.052 0.00285
Benzo[b/j/k]fluoranthene 0.00206 0.00549 0.00371 0.0121 0.00762 0.0325 0.0071 0.00712 0.00534 0.0266 0.000742 0.00628 0.00182 0.0504 0.00851 0.000347 0.00127 0.0317 0.00473
Benzo[a]pyrene <0.000618 0.00181 0.00219 0.00467 0.00164 0.0173 0.00354 0.00293 0.00156 0.0133 0.000218 0.00377 0.000544 0.0227 0.00412 0.000208 0.000708 0.028 <0.00135
Dibenz[ah]anthracene <0.000545 0.00105 <0.00327 0.00223 0.00175 0.0066 0.00273 0.00181 0.000911 0.00399 0.000184 0.00149 0.000363 0.00807 0.00233| <0.000158 0.000411 0.0102 0.00372
Indeno[1,2,3-cd]pyrene 0.00148 0.00319 <0.00387 0.00611 0.00432 0.0106 0.00828 0.00458 0.00288 0.0155 0.000813 0.00543 0.00123 0.0156 0.00463| <0.000293 0.00103 0.0113 0.00441
Benzo[ghi]perylene 0.00405 0.00625 <0.00377 0.0118 0.00824 0.0273 0.0167 0.0105 0.00368 0.0185 0.000951 0.00658 0.00158 0.0328 0.00952 0.000541 0.00215 0.0278 0.00298
C1-Naphthalenes 0.00282 0.00355 0.0246 0.00355 0.003 <0.000904 0.00146 0.00534 0.00215 0.00133 0.000793 0.000672 0.00152 0.0032 0.00227 0.00073 0.000581 0.038 0.0091
Methyl-Biphenyl 0.000588 0.00064 0.00327 0.000523 0.000514  <0.000415 0.000186 0.00116 0.000322 0.000357 0.000199 0.000268 0.000239 0.000355 0.000261 0.000114 <0.0000866 0.00636 0.00148
Dimethyl-Biphenyl 0.00237 0.00316 0.0292 0.00337 0.0019 0.00557 0.00102 0.00295 0.00134 0.00269 0.001 0.00112 0.00101 0.004 0.00172 0.000872 0.000468 0.0122 0.0056
C2-Naphthalenes 0.00672 0.0164 2.53 0.0173 0.0112 0.00957 0.00641 0.0159 0.00723 0.00568 0.00272 0.00292 0.00575 0.0167 0.00879 0.0039 0.00256 0.425 0.044
C3-Naphthalenes 0.00403 0.0131 0.0676 0.0243 0.0127 0.0378 0.0106 0.0156 0.00658 0.00656 0.00135 0.00175 0.00706 0.116 0.0365 0.00254 0.00138 0.0742 0.0152
C4-Naphthalenes 0.00211 0.0121 0.0627 0.127 0.0158 0.458 0.0119 0.015 0.00412 0.0431 0.000291 0.00476 0.00447 0.459 0.0748 0.00153 0.00191 0.0591 0.0122
Methyl Acenaphthene <0.0000721 <0.00016  <0.000533| <0.000305 <0.0000882 <0.000311 <0.0000693 <0.0000645| <0.0000594 <0.0000557 <0.0000653 <0.0000304| <0.0000482 0.00124 0.000175| <0.0000484 <0.0000522| <0.000421 <0.000635
C1-Fluorenes 0.00191 0.00576 0.011 0.00943 0.00372 0.00292 0.00202 0.00351 0.00138 0.00168 0.000487 0.000308 0.000905 0.0209 0.0058 0.000477 0.000418 0.0286 0.013
C2-Fluorenes 0.0047 0.0191 0.0938 0.198 0.0155 0.338 0.00879 0.0169 0.00539 0.0492 0.00127 0.00623 0.00281 0.196 0.0344 0.00284 0.00218 0.0803 0.0258
C3-Fluorenes 0.003 0.0306 0.134 0.163 0.024 0.929 0.0162 0.0327 0.00407 0.19  <0.000199 0.0206 0.00263 0.527 0.0591 0.00293 0.00351 0.115 0.0218
Dibenzothiophene 0.000229 0.000689 0.0014 0.00194 0.000877 0.003 0.00123 0.000538 0.000279 0.000257  0.0000319 <0.0000851 0.000193 0.00469 0.000871] 0.0000859 0.0000549 0.0105 0.000835
C1-Dibenzothiophenes 0.000529 0.00386 0.0123 0.0215 0.00605 0.0776 0.0138 0.00441 0.00105 0.00975 <0.0000402 0.0014 0.00106 0.16 0.0264 0.000418 0.000612 0.0556 0.00324
C2-Dibenzothiophenes 0.00166 0.0149 0.0608 0.131 0.0313 1.05 0.0437 0.0227 0.00348 0.0602 <0.0000616 0.00979 0.00342 1.11 0.126 0.00172 0.00178 0.145 0.00662
C3-Dibenzothiophenes 0.0024 0.0279 0.126 0.328 0.0471 2.34 0.059 0.0374 0.00408 0.205 0.000325 0.0307 0.00312 1.98 0.193 0.00189 0.0072 0.134 0.00485
C4-Dibenzothiophenes 0.00405 0.0548 0.122 0.418 0.0518 1.86 0.0776 0.0578 0.0081 0.374 0.000817 0.064 0.00454 2.59 0.217 0.00395 0.0108 0.125 0.0123
C1 Phenanthrenes/Anthracenes 0.00321 0.0116 0.116 0.0466 0.0152 0.201 0.0163 0.0138 0.00422 0.0112 0.000654 0.00271 0.00454 0.161 0.0361 0.000767 0.00142 0.113 0.0157
C2 Phenanthrenes/Anthracenes 0.00771 0.0163 0.233 0.117 0.0316 0.76 0.0378 0.0229 0.00649 0.0898 0.00135 0.0152 0.0108 0.561 0.0757 0.00139 0.00332 0.133 0.0142
C3-Phenanthrenes/Anthracenes 0.00453 0.018 0.506 0.19 0.0304 1.14 0.0397 0.0274 0.00497 0.212 0.000575 0.0294 0.00857 0.979 0.089 0.00141 0.00394 0.0983 0.0131
Retene 0.0646 0.498 123 0.101 0.0375 0.144 0.0118 0.00882 0.0778 0.0286 0.0025 0.00802 0.0943 0.19 0.0226 0.0035 0.00193 0.0821 0.119
C4-Phenanthrenes/Anthracenes 0.0857 0.554 124 0.504 0.114 2.16 0.148 0.099 0.0916 0.493 0.00406 0.104 0.113 2.94 0.277 0.0103 0.0248 0.465 0.167
C1-Fluoranthenes/Pyrenes 0.00328 0.0177 1.32 0.0554 0.013 0.218 0.0207 0.0175 0.00601 0.0687 0.000658 0.0137 0.00281 0.285 0.0323 0.00085 0.0054 0.0638 0.00837
C2-Fluoranthenes/Pyrenes 0.00605 0.0248 0.0645 0.128 0.0249 0.517 0.0602 0.0459 0.00962 0.182 0.0015 0.044 0.00356 0.66 0.0874 0.00241 0.0136 0.102 0.00708
C3-Fluoranthenes/Pyrenes 0.00728 0.0147 0.00377 0.094 0.019 0.463 0.0646 0.0479 0.00679 0.153 0.00137 0.0398 0.00237 0.445 0.0738 0.00225 0.0146 0.0459 0.00232
C1-Benz[a]anthracenes/Chrysenes 0.0265 0.156 0.511 0.409 0.121 1.49 0.152 0.117 0.0345 0.475 0.00433 0.109 0.0156 1.97 0.221 0.00639 0.0271 0.612 0.0653
C2-Benz[a]anthracenes/Chrysenes 0.0104 0.0236 0.0234 0.134 0.0327 0.614 0.066 0.0567 0.00963 0.213 0.0012 0.0519 0.00338 0.84 0.0873 0.00222 0.0119 0.647 0.0191
C1-Benzofluoranthenes/Pyrenes 0.0108 0.021 0.00816 0.0754 0.0286 0.2 0.056 0.0442 0.0125 0.113 0.00161 0.0365 0.00428 0.273 0.0511 0.00192 0.0108 0.133 0.00614
C2-Benzofluoranthenes/Pyrenes 0.0077 0.0116 0.0212 0.0436 0.0156 0.138 0.0378 0.032 0.00473 0.0452 0.000586 0.0179 0.00203 0.149 0.0275 0.00099 0.00575 0.0612 0.00451
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Appendix A4.2

Sediment quality station descriptions, RAMP 2003.



SITE BACKGROUNDER

ATR-DC-E

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Athabasca River

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

Sediment
UTM Zone Easting Northing Datum
12 475120 6298154 NADS3
Winter Spring/Summer/Fall

Boat

Very limited sediment deposition at site. Grab sample consisted (~20%) of sloughed bank
material observed to contain high bitumen content.

Unknown

Year |  Winter | Spring | Summer | Fall
1997 0 0 0 3
1998 0 0 0 3
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-DC-E

E
g
g
=

? =l

Photograph 1:

M =LY Downstream view - September 6, 2003
475000m E

Detailed Site Location

~ ATRDCCC

Photograph 2:

. . . Right bank of Athabasca River (high bitumen content) -
Regional Site Location September 6, 2003

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

Saturday, March 20, 2004 Page 2 of 2



SITE BACKGROUNDER

ATR-DC-W

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Athabasca River

west bank of Athabasca River approx. 100 m u/s of Donald Creek confluence

Sediment
UTM Zone Easting Northing Datum
12 474800 6298154 NADS3
Winter Spring/Summer/Fall

Boat

Sediments composited from four grabs located between 15m and 70m from west bank.
Sediments consisted primarily of sand - bitumen content observed to increase with depth

Unknown
Year |  Winter | Spring | Summer | Fall
1997 0 0 0 3
1998 0 0 0 3
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment [
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER

ATR-DC-W

Regional
Aquatics
Monitoring
Program

6300000m N

5297500m N

Photograph 1:

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

Regional Site Location

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

L e e
Photograph 2:
Sediment sampling - September 6, 2003

Saturday, March 20, 2004
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-DD-E

Waterbody Athabasca River

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

Station Description

Component Sediment
. UTM Zone Easting Northing Datum
Location
12 463395 6367951 NADS3
i Spring/Summer/Fall
Access Winter
Boat

Silt/sand substrate
Comments

L ease Unknown
Year |  Winter | Spring | Summer | Fall
Sampling History 2002 0 0 0 1
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
. Acid Sensitive Lakes [] Water Qualit Sediment [
Other Sampling Q y
Conducted: Fisheries [] Benthos []  Aquatic Vegetation [] Hydrology [

Saturday, March 20, 2004 Page 1 of 2



SITE BACKGROUNDER

ATR-DD-E

g Regior]al
7 Aquatics
Monitoring

Program

=
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L

462500m E
Detailed Site Location

Photograph 1:

Cross stream view - July 23, 2003

Regional Site Location

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

Photograph 2:
Aerial view - September 12, 2003

Saturday, March 20, 2004
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-DD-W

Waterbody Athabasca River

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

Station Description

Component Sediment
. UTM Zone Easting Northing Datum
Location
12 463065 6367951 NADS3
i Spring/Summer/Fall
Access Winter
Boat

High sand content
Comments

L ease Unknown
Year |  Winter | Spring | Summer | Fall
Sampling History 2002 0 0 0 1
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
. Acid Sensitive Lakes [] Water Qualit Sediment [
Other Sampling Q y
Conducted: Fisheries [] Benthos []  Aquatic Vegetation [] Hydrology [

Saturday, March 20, 2004 Page 1 of 2



SITE BACKGROUNDER

ATR-DD-W

g Regior]al
7 Aquatics
Monitoring

Program
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Detailed Site Location

Photograph 1:
Cross channel - July 23, 2003

Regional Site Location

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

Photograph 2:
Aerial view - September 12, 2003

Saturday, March 20, 2004
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SITE BACKGROUNDER

ATR-ER

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Athabasca River

Site located approx. 100m u/s from Embarras origin (split from Athabasca River). Site
accessed by boat from Fort Chipewyan

Sediment
UTM Zone Easting Northing Datum
12 468605 6468037 NADS3
Winter Spring/Summer/Fall

Boat

Sample composite consisting of 3 grabs collected near east bank

September 10, 2003 observations

Unknown
Year |  Winter | Spring | Summer | Fall
2000 0 0 0 3
2001 0 0 0 1
2002 0 0 0 1
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality [] Sediment [
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]

Page 1 of 2




ATR-ER
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Regional Site Location

technical report.

Please refer to the legend in the corresponding component map in the RAMP

September 10, 2003

Saturday, March 20, 2004
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-FC-E

Waterbody Athabasca River

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

Component Sediment
. UTM Zone Easting Northing Datum
Location
12 461509 6363018 NADS3
i Spring/Summer/Fall
Access Winter
Boat

Sediment samples consisted of fine silts - aqueous surface hydrocarbons visible on supernatant
Comments water

L ease Unknown
Year |  Winter | Spring | Summer | Fall
Sampling History 1997 0 0 0 3
1998 0 0 0 3
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Other Sampling
Conducted: Fisheries [] Benthos []  Aquatic Vegetation [ Hydrology [
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Detailed Site Location

Photograph 1:

Downstream view - September 9, 2003
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Regional Site Location

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

Photograph 2:
Upstream view - September 9, 2003

Saturday, March 20, 2004
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SITE BACKGROUNDER

ATR-FC-W

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Athabasca River

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

Creek
Sediment
UTM Zone Easting Northing Datum
12 460965 6363164 NADS3
Winter Spring/Summer/Fall

Boat

Sediments collected 1m from left (west) bank. High sand content

Unknown

Year |  Winter | Spring | Summer | Fall
1997 0 0 0 3
1998 0 0 0 3
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]

Page 1 of 2




SITE BACKGROUNDER

ATR-FC-W

Regional
Aquatics
Monitoring
Program
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Detailed Site Location

Photograph 1:

Downstream view - September 9, 2003
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Regional Site Location

technical report.

Please refer to the legend in the corresponding component map in the RAMP

Photograph 2:

Downstream view - September 9, 2003

Saturday, March 20, 2004
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-FR-E

Waterbody Athabasca River

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

confluence
Component Sediment
. UTM Zone Easting Northing Datum
Location
12 478163 6400021 NADS83
i Spring/Summer/Fall
Access Winter
Helicopter
Sand substrate
Comments
L ease Unknown
Year |  Winter | Spring | Summer | Fall
Sampling History 2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment []

Other Sampling
Conducted:

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER

ATR-FR-E

Regional
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Program
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Detailed Site Location

Photograph 1:

Downstream view of exposed sandbars - September 12,
2003
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Regional Site Location

technical report.

Please refer to the legend in the corresponding component map in the RAMP

Photograph 2:
Aerial view - September 12, 2003

Saturday, March 20, 2004
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-FR-W

Waterbody Athabasca River

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

confluence
Component Sediment
. UTM Zone Easting Northing Datum
Location
12 478023 6400021 NADS83
i Spring/Summer/Fall
Access Winter
Helicopter
Sand substrate
Comments
L ease Unknown
Year |  Winter | Spring | Summer | Fall
Sampling History 2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment []

Other Sampling
Conducted:

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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Detailed Site Location

Photograph 1:

Downstream view of exposed sandbars - September 12,
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Regional Site Location

technical report.

Please refer to the legend in the corresponding component map in the RAMP

Photograph 2:
Aerial view - September 12, 2003

Saturday, March 20, 2004
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SITE BACKGROUNDER

ATR-MR-E

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Athabasca River

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

Sediment
UTM Zone Easting Northing Datum
12 463504 6332230 NADS3
Winter Spring/Summer/Fall

Truck

Sediment fine and dark, collected from between 10m and 40m off east bank

Unknown

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

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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Photograph 1:

Downstream view - September 17, 2003

N NSR-1

Regional Site Location

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

Photograph 2:
Upstream view - September 17, 2003

Saturday, March 20, 2004
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-MR-W

Waterbody Athabasca River

Station Descri pti on Site located off west bank of Athabasca, approx. 100 m u/s from Muskeg River confluence

Component Sediment
. UTM Zone Easting Northing Datum
Location
12 463203 6332042 NADS3
i Spring/Summer/Fall
Access Winter
Boat

Sediment samples were collected from a back channel exposed by lowered flow. Site selected
Comments as main channel sediments were too sandy. Composite of four ekman grabs.

L ease Unknown
Year |  Winter | Spring | Summer | Fall
Sampling History 1998 0 0 0 3
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Other Sampling
Conducted: Fisheries [] Benthos []  Aquatic Vegetation [ Hydrology [
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Photograph 1:

Downstream view with Hwy 63 bridge in background -
September 17, 2003
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Regional Site Location

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

Photograph 2:
Upstream view - September 17, 2003
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-SR-E

Waterbody Athabasca River

Site located off the east bank of the Athabasca River, approx. 100m u/s from the confluence

Station Description with Steepbank River

Component Sediment
. UTM Zone Easting Northing Datum
Location
12 470932 6319461 NADS3
i Spring/Summer/Fall
Access Winter
Boat

Composite of four sed grabs collected from 15m, 30m, 40m, and 70m off east bank - high sand
Comments composition

Suncor Lease 86/17

Lease
Year |  Winter | Spring | Summer | Fall
Sampling History 2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Other Sampling
Conducted: Fisheries [] Benthos []  Aquatic Vegetation [ Hydrology [
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SITE BACKGROUNDER

ATR-SR-E
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- Photograph 1:
i 8 Downstream view - September 7, 2003
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Please refer to the legend in the corresponding component map in the RAMP
technical report.
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SITE BACKGROUNDER

ATR-SR-W

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Athabasca River

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

Sediment
UTM Zone Easting Northing Datum
12 470785 6319199 NADS3
Winter Spring/Summer/Fall

Boat

Sediment sample collected in back eddy between bar and west bank since main channel
exhibited erosional substrate

Suncor Lease 86/17

Year |  Winter | Spring | Summer | Fall
2000 0 0 0 1
2001 0 0 0 3
2002 0 0 0 1
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment [
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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g Photograph 1:
[ b N Downstream view - September 7, 2003
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Regional Site Location

technical report.

Please refer to the legend in the corresponding component map in the RAMP

Backchannel (sediment sampling site) - September 7,
2003
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

ATR-UFM

Waterbody Athabasca River

Site located approx. 200m u/s from highway 63 bridge crossing (near municipal water

Station Description treatment plant)

Component Sediment
. UTM Zone Easting Northing Datum

Location

12 475500 6286500 NAD83

i Spring/Summer/Fall
Access Winter

Boat
6 grabs composited from outside bend of river (east bank) approx. 400m d/s of rapids. Could

Comments not complete cross channel comp due to high flow and erosional substrate on west bank.

Lease None

Year |  Winter | Spring | Summer | Fall

Sampling History 2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Other Sampling
Conducted:

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER

ATR-UFM

Regional
Aquatics
Monitoring
Program
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Detailed Site Location

Photograph 1:

No photo available.
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Regional Site Location

technical report.

Please refer to the legend in the corresponding component map in the RAMP

Photograph 2:

No photo available.
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Regional

SITE BACKGROUNDER

Aquatics
Monitoring
BPC Program
Waterbody Big Point Channel
Station Description Site accessed by boat from Fort Chipewyan
Component Sediment
. UTM Zone Easting Northing Datum
Location
12 511903 6494506 NADS83
i Spring/Summer/Fall
Access Winter
Boat
September 11, 2003 observations
Comments
Very slow run
Wetted width 25m
L ease Unknown
Year |  Winter | Spring | Summer | Fall
Sampling History 2001 0 0 0 3
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
. Acid Sensitive Lakes [ Water Qualit Sediment [
Other Sampling Q y
Conducted: Fisheries [J] Benthos Aquatic Vegetation [] Hydrology [
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Photograph 1:
September 11, 2003
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Regional Site Location

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

Photograph 2:
September 11, 2003
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SITE BACKGROUNDER

CAR-1

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional

Aquatics
Monitoring
Program
Calumet river
Site located approx. 100m u/s of confluence with Athabasca River
Sediment
UTM Zone Easting Northing Datum
12 460816 6363196 NAD83
Winter Spring/Summer/Fall
Boat
Silt substrate
Canadian Natural Resource Ltd
Year |  Winter | Spring | Summer | Fall
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment []
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]

Page 1 of 2




SITE BACKGROUNDER

CAR-1

g Regior_lal
7 Aquatics
Monitoring

Program
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Detailed Site Location

Photograph 1:

Downstream view with Athabasca River in background -
July 23, 2003
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Regional Site Location

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

Photograph 2:

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

CHR-1

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Christina River

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

Sediment
UTM Zone Easting Northing Datum
12 496646 6280035 NADS3
Winter Spring/Summer/Fall

Helicopter

Sediment collected at tail of bar - much finer than dominant substrate. High hydrocarbon
content observed in sediments during sampling.

None
Year |  Winter | Spring | Summer | Fall
2002 0 0 0 1
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment [
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER
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Photograph 1:

Aerial upstream view of site (sampling conducted from
bottom end of mid-channel bar) - March 23, 2003
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Regional Site Location

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

Photograph 2:

Aerial upstream view of site (sampling conducted from
bar) - September 8, 2003
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

CHR-2

Waterbody Christina River

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

Component Sediment
. UTM Zone Easting Northing Datum
Location
12 511698 6192371 NADS3
i Spring/Summer/Fall
Access Winter
Truck

Sample collected 1m from right bank approx. 60m u/s from bridge crossing
Comments

L ease Unknown
Year |  Winter | Spring | Summer | Fall
Sampling History 2002 0 0 0 1
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment []

Other Sampling
Conducted: Fisheries [] Benthos []  Aquatic Vegetation [] Hydrology [
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SITE BACKGROUNDER

CHR-2

g Regior_lal
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Detailed Site Location

Photograph 1:
Upstream view from right bank - May 23, 2003
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Regional Site Location

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

Photograph 2:

Downstream view from site (hwy 881 bridge) -
September 22, 2003
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SITE BACKGROUNDER

CLR-1

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional

Aquatics
Monitoring
Program
Clearwater River
Located on the Clearwater River upstream of Fort McMurray
Sediment
UTM Zone Easting Northing Datum
12 480744 6284243 NAD83
Winter Spring/Summer/Fall
Helicopter
High sand content in sediment sample
September 8, 2003 Observations
Unknown
Year |  Winter | Spring | Summer | Fall
2001 0 0 0 1
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment []
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]

Page 1 of 2
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" Photograph 1:
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Photograph 2:
Looking downstream from right bank - May 22, 2003
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Regional Site Location

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

CLR-2

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Clearwater River

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

Sediment
UTM Zone Easting Northing Datum
12 496294 6280422 NAD83
Winter Spring/Summer/Fall
Helicopter
September 8, 2003 Observations
Run section
Gravel/cobble substrate
None
Year |  Winter | Spring | Summer | Fall
2001 0 0 0 1
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment [
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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g Regior]al
7 Aquatics
Monitoring

Program
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Photograph 1:
Looking downstream from right bank - July 22, 2003
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Photograph 2:

. . . Aerial view looking upsteam (Christina River on right) -
Regional Site Location September 8, 2003

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

ELR-1

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Ells River

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

Sediment
UTM Zone Easting Northing Datum
12 459241 6351495 NADS3
Winter Spring/Summer/Fall
Truck

Sediments highly variable in composition; mid-channel primarily sand while left bank contained
more fines and a higher observed hydrocarbon content.

Canadian Natural Resource Ltd

Year |  Winter | Spring | Summer | Fall
1998 0 0 0 1
2002 0 0 0 3
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER
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Photograph 1:

Upstream view with Fort McKay bridge in background -
March 25, 2003
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Regional Site Location

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

Photograph 2:

Aerial view of Ells/Athabasca confluence - September
12, 2003
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Regional
Aquatics
Monitoring
Program

SITE BACKGROUNDER

FIR-1

Waterbody Firebag River

Located on mid-channel bar, approx. 200m u/s from Athabasca River confluence (approx.

Station Descrlptlon 500m d/s from summer wq site).

Component Sediment
. UTM Zone Easting Northing Datum
Location
12 479306 6400750 NADS3
i Spring/Summer/Fall
Access Winter
Helicopter

Sand substrate
Comments

Lease None

Year |  Winter | Spring | Summer | Fall

Sampling History 2002 0 0 0 3
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment []

Other Sampling
Conducted: Fisheries [] Benthos []  Aquatic Vegetation [] Hydrology [

Saturday, March 20, 2004 Page 1 of 2



SITE BACKGROUNDER

FIR-1
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Detailed Site Location

Photograph 1:

Aerial view with Athabasca River confluence in
background - March 25, 2003
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Regional Site Location

Please refer to the legend in the corresponding component map in the RAMP

technical report.

Photograph 2:

Downstream view - September 12, 2003
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SITE BACKGROUNDER

FIR-2

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Firebag River

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

Sediment
UTM Zone Easting Northing Datum
12 532699 6356002 NADS3
Winter Spring/Summer/Fall

Helicopter

Not sampled in 2003. Site replaced with FIR-2B (original FIR-2 was incorrectly sited).

None

Year |  Winter | Spring | Summer | Fall

2002 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment []

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER

= % Regional

Detailed Site Location
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Monitoring
FIR-2 Program
£
g
. FIR-2
LR
N ; o
o [___;__,_\,,F) _E
_' ,bq“\: % : 4
‘*_ &N e .
' . Photograph 1:
(1] 500 oodm - |]
|SEkSEcae f ~ J March 25, 2003
532500m E 535000

J10
Km

Regional Site Location

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

Photograph 2:

Aerial view with helicopter landing pad in background -
May 22, 2003
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SITE BACKGROUNDER

FIR-2B

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Firebag River

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

Sediment
UTM Zone Easting Northing Datum
12 531543 6354825 NADS3
Winter Spring/Summer/Fall

Helicopter

This site replaced the original FIR-2, which was incorrectly located on a tributary to the Firebag
River

None

Year |  Winter | Spring | Summer | Fall

2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment []

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER

FIR-2B

Regional
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Monitoring
Program

0 500 1000m
I

530000m E e 532500m E

2500mN

6355000m N

Detailed Site Location

Photograph 1:

Aerial upstream view - March 25, 2003
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Regional Site Location

technical report.

Please refer to the legend in the corresponding component map in the RAMP

Photograph 2:

Downstream view - July 22, 2003
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SITE BACKGROUNDER

FLC

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional

Aquatics
Monitoring
Program
Fletcher Channel
Site accessed by boat from Fort Chipewyan - UTMs from 2002 RAMP report
Sediment
UTM Zone Easting Northing Datum
12 496563 6491511 NAD83
Winter Spring/Summer/Fall
Boat
September 10, 2003 observations
Slow run
Wetted width 22m
Unknown
Year |  Winter | Spring | Summer | Fall
2001 0 0 0 3
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality [ Sediment []
Fisheries [ Benthos Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER
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Program
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Please refer to the legend in the corresponding component map in the RAMP
technical report.
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SITE BACKGROUNDER

GIC

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Goose Island Channel

Site accessed by boat from Fort Chipewyan. Site located approx. 100m d/s from split channel
seperating Goose Island and Big Point channels

Sediment
UTM Zone Easting Northing Datum
12 509578 6494200 NADS3
Winter Spring/Summer/Fall

Boat

Sediment grabs collected approx. 5m from west bank - pure silt

September 11, 2003 observations

Unknown
Year |  Winter | Spring | Summer | Fall
2001 0 0 0 3
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality [] Sediment [
Fisheries [ Benthos Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER Aguatics

Monitoring

GIC = Program
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o sl _ Photograph 2:
Regional Site Location September 11, 2003

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

MUR-1

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional

Aquatics
Monitoring
Program
Muskeg River
Site located approx. 100m u/s from confluence with Athabasca River
Sediment
UTM Zone Easting Northing Datum
12 463473 6332409 NAD83
Winter Spring/Summer/Fall
Truck
Pockets of sand and silt sampled - dominant substrate gravel/cobble
None
Year |  Winter | Spring | Summer | Fall
1997 0 0 0 1
1998 0 0 0 1
1999 0 0 0 3
2000 0 0 0 1
2001 0 0 0 1
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment [
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
Page 1 of 2




SITE BACKGROUNDER

MUR-1
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Detailed Site Location
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Photograph 1:
Upstream view - September 7, 2003
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Regional Site Location

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

Photograph 2:

Downstream view with Athabasca River in background -
September 7, 2003
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SITE BACKGROUNDER

MUR-1B

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Muskeg River

Accessed from cut-line leading to 2003 fish fence site. Site located 200m u/s from cutline-
Muskeg River intersection

Sediment
UTM Zone Easting Northing Datum
12 464188 6332056 NADS3
Winter Spring/Summer/Fall

Truck

Grabs collected near right bank, approx. 10m u/s from MUR-E-6 flagging. Dominant substrate
angular gravel/cobble

Unknown

Year |  Winter | Spring | Summer | Fall
2000 0 0 0 1
2003 0 0 0 1

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality [] Sediment [

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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Program
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SITE BACKGROUNDER

MUR-2

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Muskeg River

Site located approx 40m u/s from Canterra Road bridge crossing over the Muskeg River

Sediment
UTM Zone Easting Northing Datum
12 466569 6340506 NADS3
Winter Spring/Summer/Fall

Truck

Water quality sampling conducted quarterly by industry and by Alberta Environment

Albian Sands Muskeg river Min

Year |  Winter | Spring | Summer | Fall
2000 0 0 0 1
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment [
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER

MUR-2

g Regior_lal
7 Aquatics
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Program
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Detailed Site Location

Photograph 1:
September 16, 2003

NSR-1

Regional Site Location

technical report.

Please refer to the legend in the corresponding component map in the RAMP

Photograph 2:

Downstream view with Canterra Road bridge crossing -
September 16, 2003

Saturday, March 20, 2004
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SITE BACKGROUNDER

MUR-4

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional

Aquatics
Monitoring
Program
Muskeg River
May be accessible from Aurora lease either by quad or foot
Sediment
UTM Zone Easting Northing Datum
12 474379 6349075 NAD83
Winter Spring/Summer/Fall
Helicopter
Substrate collected near right bank - silt and organic composition
WQ collected by industry
Aurora South Mine
Year |  Winter | Spring | Summer | Fall
1997 0 0 0 1
2000 0 0 0 1
2003 0 0 0 1
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment []
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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Regional Site Location

technical report.

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

MUR-5

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional

Aquatics
Monitoring
Program
Muskeg River
Site located at same Same coordinates as hydrology site S5A.
Sediment
UTM Zone Easting Northing Datum
12 476043 6351800 NAD83
Winter Spring/Summer/Fall
Helicopter
Seds collected near right bank
Aurora South Mine
Year |  Winter | Spring | Summer | Fall
2000 0 0 0 1
2003 0 0 0 1
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment []
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology
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SITE BACKGROUNDER

MUR-5
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Photograph 1:

Downstream view - September 19, 2003

Regional Site Location

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

Photograph 2:
Upstream view - September 19, 2003

Saturday, March 20, 2004
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SITE BACKGROUNDER

MUR-6

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Muskeg River

Site accessed from spur road located approx. 500m north of Canterra Road bridge crossing
over Wapasu Creek

Sediment
UTM Zone Easting Northing Datum
12 492111 6355695 NADS3
Winter Spring/Summer/Fall

Truck

Sediment sample comprised of silt/sand and organic materials

Unknown

Year |  Winter | Spring | Summer | Fall
2000 0 0 0 1
2003 0 0 0 1

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment []

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology
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SITE BACKGROUNDER
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Detailed Site Location
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Photograph 1:
0 500 1000m .
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Regional Site Location

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

Photograph 2:
Sediment sample - September 16, 2003

Saturday, March 20, 2004
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SITE BACKGROUNDER

MUR-D2

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional

Aquatics
Monitoring
Program
Muskeg River
Site located at same coordinates as hydrology station S5
Sediment
UTM Zone Easting Northing Datum
12 479759 6356751 NAD83
Winter Spring/Summer/Fall
Helicopter
September 19, 2003 observations
Slow meandering run.
Channel width 10m
None
Year |  Winter | Spring | Summer | Fall
2002 0 0 0
2003 0 0 0
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality [ Sediment []
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology

Page 1 of 2




SITE BACKGROUNDER

MUR-D2
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Program
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technical report.
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SITE BACKGROUNDER

NSR-1

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

North Steepbank River

Located on the North Steepbank River, approximately 25 km upstream of confluence with the
Steepbank River.

Sediment
UTM Zone Easting Northing Datum
12 497380 6324549 NAD83
Winter Spring/Summer/Fall
Helicopter
Substrate consisted of silt/organic materials
None
Year |  Winter | Spring | Summer | Fall
2002 0 0 0 3
2003 0 0 0 3

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment []

Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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SITE BACKGROUNDER
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Photograph 1:
Aerial view - March 25, 2003

NSR-1

o

|
Mildred Laks L1

b
nm&n.ﬁ-&"fﬁg,_ske
Xt Ve, TRy

P,

Shipyard Lake Y |
I — ; -r-l-:
p

0 5 lu}-' Tt \
[ s 1

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

Photograph 2:
Upstream view - May 22, 2003

Saturday, March 20, 2004
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SITE BACKGROUNDER

SHL-1

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Shipyard Lake

Composite sampling of 5 grabs from open water,
UTM1:12.473399.6313562;UTM2:12.473317.6313115;UTM3:12.473481.6313037;UTM4:12.47
3499.6313153;UTM5:12.473499.6313173

Sediment
UTM Zone Easting Northing Datum
12 473493 6314747 NADS3
Winter Spring/Summer/Fall

Boat

Site location UTM refers to dock where canoe is launched from (travel u/s from this point to
access open water of Shipyard)

Suncor Lease 86/17

Year |  Winter | Spring | Summer | Fall

2001 0 0 0 1
2002
2003 0 0 0 1

o
o
o
w

S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing

Acid Sensitive Lakes [] Water Quality Sediment [

Fisheries [1 Benthos [ ]  Aquatic Vegetation Hydrology L[]
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' %\ 2yl Photograph 1:
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Detailed Site Location
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s i } 0 T” Photograph 2:
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Regional Site Location

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

SITE BACKGROUNDER

Aquatics
Monitoring
STC-1 Program
Waterbody Stanley Creek
Station Description Very little flow observed at site
Component Sediment
. UTM Zone Easting Northing Datum
Location
12 477375 6356665 NADS83
i Spring/Summer/Fall
Access Winter
Helicopter
TS Very high organic content in sample
L ease Aurora South Mine
Year |  Winter | Spring | Summer | Fall
Sampling History 2003 0 0 0 1
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
. Acid Sensitive Lakes [ Water Qualit Sediment [
Other Sampling Q y
Conducted: Fisheries [] Benthos []  Aquatic Vegetation [] Hydrology

Saturday, March 20, 2004 Page 1 of 2



SITE BACKGROUNDER
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technical report.
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SITE BACKGROUNDER

TAR-1

Waterbody

Station Description

Component

Location

Access

Comments

Lease

Sampling History

Other Sampling
Conducted:

Saturday, March 20, 2004

Regional
Aquatics
Monitoring
Program

Tar River

Located on the Tar River approximately 100m upstream from it's confluence with the
Athabasca River

Sediment
UTM Zone Easting Northing Datum
12 458852 6353527 NAD83
Winter Spring/Summer/Fall
Boat
High silt content
Canadian Natural Resource Ltd
Year |  Winter | Spring | Summer | Fall
1998 0 0 0 1
2002 0 0 0 3
2003 0 0 0 3
S1 = Standard Sediment Quality Parameters
S2 = Sediment Toxicity Testing
S3 = Standard Sediment Quality + Sediment Toxicity Testing
Acid Sensitive Lakes [] Water Quality Sediment []
Fisheries [1 Benthos [ ]  Aquatic Vegetation [] Hydrology L[]
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Please refer to the legend in the corresponding component map in the RAMP
technical report.

Photograph 2:

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