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Star Exploration Shaft Mine Discharge Summary Statistics 



Summary Statistics
SWQO CWQG Other Guidelines #06005 #06013 #06029 #06039 #06070 #06079 #06110 #06121 #06147 #07042 #07056 #07074

(SE, 2006) (CCME, 2007) 4/22/2006 5/11/2006 6/13/2006 7/11/2006 8/11/2006 9/4/2006 10/30/2006 11/19/2006 12/16/2006 1/30/2007 2/24/2007 3/11/2007
Inorganic Ions
Bicarbonate mg/L 12 70 255 194 64  -  -  - <1 88 70 183 167 190 210 253 242 255 243 238
Calcium mg/L 12 6.3 37 15 8  -  - 116f 6.3 12 11 15 11 13 16 12 37 22 13 13
Carbonate mg/L 12 30 98 52 23  -  -  - <1 98 90 59 53 54 50 31 42 30 32 37
Chloride mg/L 12 1910 2380 2193 127  - 128**  - 2270 2260 1910 2000 2270 2250 2380 2150 2180 2250 2180 2220
Fluoride mg/L 12 0.5 0.82 1 0.1  -  -  - 0.72 0.73 0.8 0.75 0.66 0.68 0.64 0.76 0.82 0.72 0.64 0.5
Hydroxide mg/L 12 1 48 25 33  -  -  - 48 <1 <1 <1 <1 <1 1 <1 <1 <1 <1 <1
Magnesium mg/L 12 3.9 76 27 20  -  - 82f 3.9 18 13 21 18 20 28 22 76 58 25 24
Potassium mg/L 12 28 269 61 66  -  - 53f 54 50 269 44 42 36 41 40 48 28 39 40
Sodium mg/L 12 1370 1740 1628 105  -  - 680f 1640 1740 1370 1590 1630 1730 1730 1680 1500 1610 1650 1660
Sulfate mg/L 12 390 530 423 36  -  - 100g (Based on dissolved) 420 410 390 420 400 410 410 410 430 530 420 430
Metals
Aluminum mg/L 12 0.21 47.7 8 13 0.1a 0.1d  - 14 3.7 0.48 4.2 2 12 0.21 1.4 3.6 6.69 2.14 47.7
Antimony mg/L 12 0.0002 0.0005 0.0003 0.0001  -  - 1.6h 0.0002 0.0002 0.0002 0.0003 <0.0002 <0.001 0.0002 <0.0002 <0.0002 0.0005 <0.0004 <0.0002
Arsenic ug/L 11 0.3 4.7 1 1 5 5  - 1.2 0.7 0.8 0.5 2 0.3 0.3 1 1.2 1.1 4.7
Barium mg/L 12 0.03 0.93 0.2 0.3  -  - 2.3h 0.11 0.088 0.032 0.074 0.054 0.4 0.03 0.041 0.06 0.21 0.047 0.93
Beryllium mg/L 12 0.0001 0.0015 0.0003 0.0005  -  - 0.0053h 0.0003 0.0001 <0.0001 0.0001 0.0001 <0.0005 0.0001 0.0001 0.0001 0.0002 <0.0002 0.0015
Boron mg/L 12 1.9 4.3 3 1  -  - 1.2g 1.9 3.4 3.7 2.4 3.8 3.2 2.1 3.9 3.6 2.8 2.8 4.3
Cadmium mg/L 12 0.0001 0.0005 0.0002 0.0002 0.00006b 0.00006b  - 0.0002 0.0001 <0.0001 0.0002 <0.0001 <0.0005 0.0001 <0.0001 <0.0001 <0.0001 <0.0002 0.0005
Chromium mg/L 12 0.012 1.7 0.27 0.47 0.001c 0.001c  - 0.22 0.053 0.017 0.097 0.076 0.45 0.012 0.043 0.089 0.39 0.15 1.7
Cobalt mg/L 12 0.0011 0.28 0.05 0.08 0.11g 0.047 0.007 0.0019 0.021 0.013 0.074 0.0011 0.0068 0.014 0.067 0.016 0.28
Copper mg/L 12 0.0011 0.13 0.03 0.04 0.003b 0.003b  - 0.036 0.013 0.0011 0.026 0.0069 0.044 0.0073 0.0037 0.012 0.03 0.015 0.13
Iron mg/L 12 1.1 186 32 52 0.3 0.3  - 40 9.9 2 14.3 8.4 57 1.1 5.1 12 34 10.4 186
Lead mg/L 12 0.0004 0.034 0.01 0.01 0.004b 0.004b  - 0.015 0.0065 0.0004 0.0067 0.0028 0.018 0.0004 0.0048 0.0042 0.012 0.0042 0.034
Manganese mg/L 12 0.019 2.7 0.45 0.74  -  - <1.1f 0.44 0.15 0.023 0.2 0.11 0.73 0.019 0.082 0.2 0.55 0.17 2.7
Molybdenum mg/L 12 0.0016 0.0057 0.003 0.001  - 0.073  - 0.0031 0.0056 0.0057 0.0039 0.0031 0.005 0.0025 0.0025 0.0024 0.0024 0.0016 0.0035
Nickel mg/L 12 0.022 5.75 1 2 0.10b 0.10b  - 0.536 0.102 0.022 0.22 0.2 1.42 0.027 0.112 0.25 1.18 0.34 5.75
Selenium mg/L 12 0.0001 0.002 0.001 0.001 0.001 0.001  - 0.0004 0.0002 0.0001 0.0001 0.0001 <0.0005 0.0011 <0.0001 0.0007 0.0003 0.0006 0.002
Silver mg/L 12 0.0001 0.001 0.0004 0.0004 0.0001 0.0001  - 0.0001 0.001 <0.0001 <0.0001 0.0001 <0.0005 0.0001 <0.0001 <0.0001 0.0003 <0.0002 0.0005
Strontium mg/L 12 0.46 1 1 0.15  -  - 42f 0.87 0.7 0.49 0.78 0.67 0.79 0.46 0.67 0.61 0.74 0.61 1
Thallium mg/L 12 <0.0002 0.0002  -  -  - 0.0008  - <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.001 0.0002 <0.0002 <0.0002 <0.0002 <0.0004 <0.001
Tin mg/L 12 0.0001 0.0025 0.001 0.001  -  - 0.35f 0.0002 0.0002 0.0001 0.0007 <0.0001 0.0025 0.0001 0.0001 0.0001 <0.0001 <0.0002 0.001
Titanium mg/L 12 0.012 3.91 1 1  -  -  - 0.21 0.16 0.028 0.17 0.1 1.23 0.012 0.056 0.11 2.45 0.073 3.91
Uranium ug/L 9 0.1 3.7 1 1 15  -  - 0.7 0.2 1.9 0.1 0.2 0.4 1.5 0.2 3.7
Vanadium mg/L 12 0.0055 1.2 0.2 0.4  -  - 0.02h 1.2 0.5 0.0098 0.016 0.01 0.049 0.0055 0.0059 0.034 0.036 0.016 0.084
Zinc mg/L 12 0.0009 0.37 0.1 0.1 0.03 0.03  - 0.088 0.054 0.0039 0.03 0.011 0.096 0.0009 0.0094 0.039 0.036 0.023 0.37
VOCs
Benzene ug/L 9 0.2 0.3 0.3 0.1  - 370  - 0.3 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenzene ug/L 9 0.2 0.3 0.3 0.1  - 90   - 0.3 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2
HydrocarbonsF1(C6-C10) ug/L 8 5 18 12 9  -  - 190 18 <5 <5 <5 5 <5 <5 <5
HydrocarbonsF2(C10-C16) ug/L 10 <10 41  -  -  -  - 152 <10 <10 <10 <10 <10 41 <10 <10 <10 <10
HydrocarbonsF3(C16-C34) ug/L 10 190 7980 2431 3165  -  -  - 7980 230 2420 200 360 940 <10 190 1870 7690
HydrocarbonsF4(C34-C50) ug/L 10 33 2790 800 1014  -  -  - 2270 190 700 96 120 500 <10 33 500 2790
Toluene ug/L 9 0.2 0.6 0.4 0.3  - 2  - 0.6 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2
Xylene ug/L 11 0.015 0.8 0.3 0.4  - - 330 0.043 0.015 0.8 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2
Oil & Grease mg/L 11 2 106 35 36  -  -  - 44 20 18 8 80 11 106 27 2 <5 <5
Nutients
Ammonia as nitrogen mg/L 12 1.4 2.7 2 0.3 0.502d 0.502d  - 1.8 1.9 1.4 1.8 1.8 2 2.1 2.7 2 1.9 1.9 2
Dissolved organic carbon mg/L 10 0.4 40 7 12  -  -  - 40 10 2.6 2 1.8 0.4 1.5 1.8 2.4 4.3
Nitrate mg/L 12 5.4 12 8 2  - 13  - 9.3 5.6 6.9 6.2 8.5 5.4 6.2 12 7.5 8 8.9 9.7
Nitrite+Nitrate, nitrogen mg/L 12 1.2 2.7 2 0.4  -  -  - 2.1 1.3 1.6 NA 1.9 1.2 1.4 2.7 1.7 1.9 2 2.2
Total Kjeldahl nitrogen mg/L 12 1.7 2.9 2 0.4  -  -  - 2.3 2.1 1.7 2.9 1.8 1.9 2.2 2.6 2.2 1.9 2.1 2.7
Total nitrogen mg/L 12 2.6 112 17 32  -  - 1i 4.4 3.4 12 112 3.7 3.5 2.6 5.3 39 3.8 4.1 4.9
Total organic carbon mg/L 12 1.4 45 8 13  -  -  - 45 12 3 6 2.8 2.1 3.8 3.1 1.4 NA 2 5.8
Total phosphorus mg/L 12 0.21 3 1 1  -  - 0.05i NA NA NA 0.33 0.36 0.53 0.22 0.21 0.39 1.1 0.65 3
Physical Properties
Chemical Oxygen Demand mg/L 12 19 109 59 34  -  -  - 51 88 NA NA 93 109 34 19 26 27 41 97
pH - 12 8.74 9.8 9 0.3  - 6.5-9  - 9.8 9.58 9.63 9.17 9.16 9.12 9.18 8.77 8.92 8.74 8.84 8.94
Specific conductivity uS/cm 12 7530 7980 7748 138  -  - NA 7800 7720 7530 7580 7760 7980 7950 7720 7840 7730 7770 7590
Sum of Ions mg/L 12 4130 4870 4590 215  -  - NA 4130 4340 4600 4710 4870 4610 4570 4790 4610 4670 NA NA
Total alkalinity mg/L 12 146 268 238 34  -  - >20j 146 236 207 248 225 246 256 259 268 259 253 257
Total dissolved solids mg/L 12 4130 4540 4421 115  -  -  - 4350 4420 4290 4430 4460 4470 4540 4500 4510 4130 4480 4470
Total hardness mg/L 12 32 405 150 101  -  -  - 32 104 81 124 101 115 155 120 405 293 135 131
Total suspended solids mg/L 6 0.2 3360 856 1249  -  -  - 0.2 162 575 592 444 3360
Turbidity NTU 10 28 4010 773 1230  -  -  - 1560 289 181 853 37 28 173 388 212 4010
1N = number of samples analyzed.
aBased on  a pH ≥6.5; Ca ≥ 4 mg/L and DOC  ≥ 2 mg/L
bBased on a water hardness of 150 mg/L
cAssumed to be chromium (VI)
dAssuming a pH of 8.5 and Temperature of 5°C
**Currently in Draft, based on long-terms effects
eBased on  a pH ≥6.5
fSuter and Tsao (1996)
gBritish Columbia Ministry of the Environment (2006)
hOntario Ministry of the Environment, Aquatic Protection Values (2009)
IAlberta Environment (1999)
jUS EPA National Recommended Water Quality Criteria (2005)
Bolded values are greater than SSWQO (SE 2006) and/or CWQG (CCME 2007).
Note: 1) Data from Table MWS-01 of Addendum to the Amendment Application to Sink the Orion South Exploration Shaft into the Kimberlite and to Perform Bulk Sampling (SEP #2007-03), 2007.
NA-Not applicable

Units
Star Exploration Shaft Mine Water Discharge – End of Pipe into Settling Ponds

N1 Minimum Maximum Mean SD
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