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2.0 ENVIRONMENTAL SETTING 
2.1 Hydrological Setting  
The Site is located near the Misema River, which starts at Sullivan Lake and flows through Kennedy Lake, 
Howard Lake, Misema Lake and Beaverhouse Lake along its course before widening into Ava Lake and York 
Lake. Downstream of York Lake, the Misema River confluences with Victoria Creek and continues southward 
towards Grassy Lake, approximately 8 km south of the Site. Eventually, the Misema River flows joins the Blanche 
River, which ultimately feeds into Lake Timiskaming before continuing its journey south to the Ottawa River. 

The Misema River at Beaverhouse Lake has a drainage area of about 254 km2 and mean annual flow of  
250,560 m3/day. The outlet of Beaverhouse Lake and Ava Lake are separated by a single set of rapids, with Ava 
Lake draining into York Lake via two distinct channels, each with rapids. At the downstream end of York Lake, 
Victoria Creek flows into the Misema River, expanding the overall watershed area at that point to about 400 km2. 
Victoria Creek originates at Victoria Lake, situated about 10 km to the west of the Site.  

The Misema River and its tributaries exhibit an annual streamflow pattern characterized by peak flows in spring 
(typically April and May), diminishing flows in early summer (June), reduced levels in mid to late summer 
(July, August, and early September), rising flows in autumn (late September to December), and moderately low 
levels in winter (January, February, and early March). Extreme low flows, such as the 7Q2 and 7Q20 flows 
(representing 7-day average low flow events with recurrence intervals of 2 and 20 years, respectively), tend to 
occur during the summer months. 

Bathymetric survey results of the Misema River near the Site conducted by Story Environmental (2018 and 2021) 
are included in Appendix A. Beaverhouse Lake consists of three main basins. The mid basin is the shallowest, 
reaching a maximum depth of 10 m while the west basin is the deepest, reaching a maximum depth of around 
21 m. Ava Lake has a surface area of 39,000 m², with an average depth of 3.4 m. Most of Ava Lake is between 1 
to 5 m deep, with a central area reaching a maximum depth of 11 m. York Lake, including the downstream portion 
of the Misema River, spans about 43,000 m², with an average depth of 2.7 m. Most of this area, including the river 
section, ranges from 1 to 4 m in depth. Two deeper spots exist: one near the historical waste rock pile, reaching a 
depth of 7 m, and another downstream, past the confluence with Victoria Creek, with a maximum depth of 6 m. 
Seasonal measurements at all sites in Beaverhouse Lake, Ava Lake and York Lake show declining temperature 
and oxygen trends with depth; however, the absence of a thermocline in during spring and fall periods suggests 
well mixing in all three lakes. 

2.2 Groundwater  Setting  
The Site is located within the south-central portion of the Abitibi greenstone belt and is underlain by volcanic, 
volcaniclastic and epiclastic rocks of the Gauthier (Upper Tisdale) and Lower Blake River groups. Bedrock is 
generally not exposed except along shorelines. Locally bedrock is covered by up to 30 m or more of 
glacio- lacustrine and glacio-fluvial deposits comprised primarily of sand and clay. The local area around the Site 
features generally rolling and undulating terrain with relatively low relief in most places. The Site sits on a plateau, 
surrounded by slopes and gullies along its edges. The elevation of this plateau ranges from approximately 300 to 
320 metres above sea level (masl), while the surrounding slopes, gullies, and major surface water bodies, such as 
the Misema River, are situated at lower elevations, reaching down to about 281 masl. 
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Table 3-1: Surface Water Quality Stations  
Waterbody  Station I.D.  Easting 1 Northing 1 Summary Description  

Misema River  
(Howard Lake) 

H1D 587017 5343484 Lake reference site on Howard Lake. H1S sample is collected at surface (approximately 
1 m); H1D sample is collected at depth (approximately 1 m from the bottom). H1S 587017 5343484 

Misema River 
(Beaverhouse Lake) 

BH2D 594760 5336764 Located at the far north end of Beaverhouse Lake. BH2S sample is collected at surface 
(approximately at 1 m depth); BH2S sample is collected at depth (approximately 1 m from 
the bottom). BH2S 594760 5336764 

BH1D 592747 5335778 Located on Beaverhouse Lake, north of M1. BH1S sample is collected at surface 
(approximately 1 m); BH1D sample is collected at depth (approximately 1 m from the 
bottom). BH1S 592747 5335778 

Misema River (Ava Lake) M1 592335 5335591 Located at the outlet of Beaverhouse Lake to Ava Lake. 
Misema River (York Lake) M3 591919 5335457 In York Lake (Misema River) adjacent to the historical mine features. 
Misema River MX1 592174 5334991 At proposed discharge location for the Advance Exploration Program, downstream of 

confluence with Victoria Creek. 
M2 591823 5332181 Far-field station, downstream of MX1 and the historical mine features. It is located at the 

snowmobile bridge. 
Victoria Creek V1 584590 5338602 Reference site located on Victoria Creek, upstream of the influence of historical mining 

activities. 
V2 586196 5337221 Victoria Creek upstream of confluence with Little Larder Creek. 

V3F 590814 5336472 Upstream of the proposed site infrastructure and US4 but below the confluence with Little 
Larder Creek. 

V3 591836 5334989 Located downstream of the confluence with Little Larder Creek and upstream of the 
confluence with the Misema River. Provides information about the potential impacts of the 
Upper Canada and McBean tailings areas on Victoria Creek water quality. 

VT1 590952 5335946 Downstream of the proposed overburden pile. 
Unnamed streams US1 592161 5336148 Unnamed stream, downstream of proposed process plant area. 

US2 591349 5336344 Unnamed stream, downstream/within of proposed waste rock storage facility. 
US4 591917 5337373 Unnamed stream, west of proposed tailings storage facility (TSF) footprint. 
US5 592393 5336828 Unnamed stream, downstream/within proposed TSF footprint. 
US6 593251 5337043 Unnamed stream, downstream/within proposed TSF footprint. 
US7 593860 5337058 Unnamed stream, east of proposed TSF footprint. 
US8 593645 5337826 Unnamed stream, east of proposed TSF footprint. 

US8 POND 593813 5337822 Unnamed stream, east of proposed TSF footprint. 
US9 593082 5337912 Unnamed stream, north of proposed TSF footprint. 
BG2 591327 5336872 Background creek site located upgradient of Victoria Creek. 

Notes: 
1 NAD 1983 UTM Zone 17N 
D: sample collected at depth; S: sample collected at surface. 
TSF: Tailings Storage Facility. 
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Table 3-2: Period of Record, Surface Water Quality  

Waterbody  Station 
I.D. 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Total  

Misema River 
(Howard Lake) 

H1S - - 5 2 - 1 1 1 2 4 2 3 3 5 1 30 

H1D - - 5 2 - - - - 1 4 2 3 3 4 1 25 
Misema River 
(Beaverhouse Lake) 

BH1S - 3 6 3 - 1 1 1 2 4 2 8 9 6 1 47 
BH1D - 3 5 3 - - - - 1 3 2 8 9 6 1 41 
BH2S - - 4 3 - - 1 1 2 3 2 8 6 6 1 37 
BH2D - - 4 3 - - - - 1 3 2 8 6 6 1 34 

Misema River 
(Ava Lake) M1 1 5 7 4 1 1 1 1 7 12 5 10 12 12 2 81 

Misema River 
(York Lake) M2 1 4 7 3 1 1 1 1 7 12 5 10 12 12 2 79 

Misema River M3 - 5 7 4 - 1 1 1 7 11 5 10 12 12 2 78 
MX1 - - - - - - - - - - - 8 8 9 - 25 

Victoria Creek V1 1 5 7 4 1 1 - 1 3 4 3 4 4 4 1 43 
V2 - 3 7 2 1 1 - - 2 3 3 4 5 3 1 35 
V3 1 5 7 4 1 1 1 1 3 8 5 10 12 11 2 72 

V3F - - - - - - - - - - - 3 4 4 1 12 
VT1 - - - - - - - - - - - 1 3 4 - 8 

Unnamed Streams US1 - - - - - - - - - - - 8 12 9 1 30 
US2 - - - - - - - - - - - 9 10 3 1 23 
US4 - - - - - - - - - - - 1 3 4 1 9 
US5 - - - - - - - - - - - 9 9 2 - 20 
US6 - - - - - - - - - - - 9 12 9 1 31 
US7 - - - - - - - - - - - 1 4 4 - 9 
US8 - - - - - - - - - - - 1 3 4 1 9 
US8 
Pond - - - - - - - - - - - 1 4 4 1 10 

US9 - - - - - - - - - - - 1 2 2 - 5 

BG2 1 5 6 2 - 1 1 1 3 3 3 10 12 4 1 53 
Notes: 
- no data available.  
D: sample collected at depth. 
S: sample collected at surface.
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Table  3-3: Period of Record, Groundwater  Quality  

Station I.D.  2018 2019 2020 2021 2022 2023 Total  

MW20-UB11D - - - 9 10 3 22 

MW20-UB11S - - - 9 10 3 22 

MW20-UB12D - - - 8 10 3 21 

MW20-UB12S - - - 9 7 3 19 

MW20-UB13D - - - 9 10 3 22 

MW20-UB14D - - - 9 8 2 19 

MW20-UB14S - - - 8 7 2 17 

MW20-UB15 - - - 9 10 3 22 

MW20-UB16D - - - 9 8 3 20 

MW-UB1D 3 2 3 4 3 3 18 

MW20-UB2D - - - 9 10 3 22 

MW-UB2S 3 3 3 4 3 3 19 

MW-UB3D 3 3 3 4 3 3 19 

MW-UB3S 1 1 2 1 1 2 8 

MW-UB4D 3 3 3 3 2 3 17 

MW-UB4S 3 3 3 4 3 3 19 

MW-UB5D - 1 3 4 3 3 14 

MW-UB6D 2 2 2 3 2 2 13 

MW-UB6S 2 2 2 3 3 3 15 

MW-UB7D - - 3 10 10 3 26 

MW-UB7S - - 3 10 10 3 26 

MW-UB8 - - - 9 10 3 22 

MW-UB9D - - 3 10 10 3 26 

MW-UB9S - - 3 10 10 3 26 

MW22-UB17S - - - - - 3 3 

MW22-UB18D - - - - - 3 3 

MW22-UB19D - - - - - 3 3 

MW22-UB19S - - - - - 3 3 

MW22-UB20D - - - - - 3 3 

MW22-UB21D - - - - - 3 3 

MW22-UB22D - - - - - 3 3 

MW22-UB23D - - - - - 3 3 

MW22-UB25D - - - - - 3 3 

MW22-UB26D - - - - - 3 3 

MW22-UB27D - - - - - 2 2 

MW23-UB33D - - - - - 1 1 

MW23-UB33S - - - - - 3 3 
Note: 
- no data available. 
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Table 3-4: Monitored Surface Water Quality Parameters  

Parameter  1 MDL 2 Parameter  MDL 2 

Aluminum 0.001 Acidity (as CaCO3) 2 

Antimony  0.001 Alkalinity, Total (as CaCO3) 1 

Arsenic  0.001 Hardness (as CaCO3) 0.2 

Beryllium  0.0005 Total Suspended Solids 1.0 to 10.0 

Barium 0.05 Total Dissolved Solids 13 

Cadmium  0.000016 Ammonia, Total (as N) 0.01 

Calcium  0.05 Chloride 0.1 

Chromium  0.0001 Unionized ammonia (as N) 0.000002 

Cobalt  0.00006 Nitrate (as N) 0.05 

Copper  0.0008 Nitrite (as N) 0.02 

Iron  0.01 to 0.1 Phosphorus, Total 0.0020 to 0.0050 

Lead  0.0001 Sulfate (SO4) 2 

Magnesium  0.005 Dissolved organic carbon 0.5 

Manganese  0.0001 Total cyanide 0.001 to 0.010 

Mercury  0.00001 Free cyanide 0.002 to 0.005 

Ultra low mercury 0.5 (ng/L) Conductivity (µS/cm) 1 

Methylmercury 0.02 (ng/L) Field pH (s.u.) 0.01 

Molybdenum  0.001 Temperature (°C) 0.1 

Nickel  0.003 Dissolved Oxygen 0.1 

Potassium  0.05  

Selenium  0.0005 

Silver  0.00001 

Sodium  0.05 

Thallium  0.0001 

Tin 0.0005 

Uranium 0.001 

Vanadium 0.001 

Zinc 0.004 

Zirconium 0.01 
Notes: 
All units are mg/L (unless otherwise specified). 
1 For surface waters, monitoring occurs for both total and dissolved metals. 
2. MDL: Method Detection Limit. 
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Table 3-5: Monitored Groundw ater Quality Parameters  

Parameter  1 MDL 2 Parameter  MDL 2 

Aluminum 0.001 Acidity (as CaCO3) 2 

Antimony  0.001 Alkalinity, Total (as CaCO3) 1 

Arsenic  0.001 Hardness (as CaCO3) 0.2 

Beryllium  0.0005 Total Suspended Solids 1.0 to 10.0 

Barium 0.05 Total Dissolved Solids 13 

Cadmium  0.000016 Ammonia, Total (as N) 0.01 

Calcium  0.05 Chloride 0.1 

Chromium  0.0001 Unionized ammonia (as N) 0.000002 

Cobalt  0.00006 Nitrate (as N) 0.05 

Copper  0.0008 Nitrite (as N) 0.02 

Iron  0.01 to 0.1 Phosphorus, Total 0.0020 to 0.0050 

Lead  0.0001 Sulfate (SO4) 2 

Magnesium  0.005 Dissolved organic carbon 0.5 

Manganese  0.0001 Total cyanide 0.001 to 0.010 

Mercury  0.00001 Free cyanide 0.002 to 0.005 

Ultra low mercury 0.5 (ng/L) Conductivity (µS/cm) 1 

Methylmercury 0.02 (ng/L) Field pH (s.u.) 0.01 

Molybdenum  0.001 Temperature (°C) 0.1 

Nickel  0.003 Dissolved Oxygen 0.1 

Potassium  0.05  

Selenium  0.0005 

Silver  0.00001 

Sodium  0.05 

Thallium  0.0001 

Tin 0.0005 

Uranium 0.001 

Vanadium 0.001 

Zinc 0.004 

Zirconium 0.01 
Notes: 
All units are mg/L (unless otherwise specified). 
1 Groundwater quality analyses were performed for dissolved concentrations, as is standard practice. 
2. MDL: Method Detection Limit. 
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Table 4-1: Beaverhouse Lake Water Quality  
Station  BH1S BH1D BH2S BH2D 

Parameter  WQG PAL Count  25th Average  75th Count  25th Average  75th Count  25th Average  75th Count  25th Average  75th 
Field pH (S.I. units) 6.5 - 8.5 43 7.23 7.52 7.80 38 7.14 7.37 7.68 35 7.20 7.40 7.70 31 7.05 7.37 7.60 
Hardness (as CaCO3) - 42 25.0 28.0 30.7 37 25.5 29.0 32.3 33 23.1 26.3 29.0 31 23.3 26.2 29.1 
Alkalinity, Total  
(as CaCO3) - 41 21.0 24.5 28.0 36 22.00 26.69 31.25 34 17.00 25.09 26.00 31 19.00 23.55 26.50 

Total Suspended Solids - 43 1.00 3.31 5.00 38 2.00 4.29 5.00 34 1.25 4.68 5.00 31 2.00 4.56 5.00 
Dissolved Organic Carbon - 21 11.0 12.1 13.1 21 10.6 11.5 11.9 19 10.8 11.8 12.7 19 10.6 11.8 12.9 
Ammonia, Total (as N) 0.924 43 0.0100 0.0296 0.0500 38 0.010 0.032 0.045 33 0.010 0.033 0.050 31 0.010 0.030 0.050 
Chloride 120 21 0.210 0.293 0.300 21 0.24 0.28 0.32 19 0.19 0.24 0.26 19 0.21 0.27 0.28 
Cyanide, Total - 43 0.001 0.0023 0.0025 38 0.001 0.0022 0.0025 34 0.001 0.0022 0.0025 31 0.001 0.0022 0.0025 
Cyanide, Free 0.005 43 0.001 0.0013 0.001 38 0.001 0.0013 0.001 34 0.001 0.0014 0.001 31 0.001 0.0013 0.001 
Fluoride 0.12 21 0.025 0.025 0.025 21 0.0250 0.0252 0.0250 19 0.0250 0.0253 0.0250 19 0.0250 0.0253 0.0250 
Nitrate (as N) 3 22 0.025 0.093 0.1175 22 0.0525 0.1093 0.1575 20 0.0250 0.0660 0.0800 20 0.0250 0.0740 0.1000 
Nitrite (as N) 0.06 22 0.01 0.015 0.0225 22 0.010 0.015 0.023 20 0.010 0.015 0.025 20 0.010 0.015 0.025 
Sulphate 128 43 0.75 1.6 2.225 38 1.00 1.78 2.36 34 1.00 1.66 2.04 31 1.23 1.91 2.17 
Phosphorus 0.02 9 0.0030 0.0178 0.0080 7 0.0030 0.0076 0.0100 8 0.0030 0.0079 0.0100 7 0.0030 0.0099 0.0100 
Aluminum  1.1 41 0.071 0.099 0.12 36 0.101 0.126 0.145 31 0.071 0.101 0.130 29 0.077 0.108 0.140 
Aluminum (dissolved) 0.075 41 0.0710 0.0990 0.120 38 0.0443 0.0658 0.0873 33 0.0390 0.0609 0.0810 31 0.0460 0.0642 0.0805 
Antimony  0.02 28 0.00045 0.000502 0.0005 27 0.000475 0.000500 0.0005 25 0.00045 0.00052 0.0005 25 0.00045 0.00052 0.0005 
Arsenic  0.005 43 0.0005 0.000674 0.0005 38 0.0005 0.0007 0.0007 34 0.0005 0.0008 0.0010 31 0.0005 0.0008 0.0013 
Barium  - 28 0.0047075 0.015020 0.025 27 0.0050 0.0159 0.0250 25 0.0040 0.0157 0.0250 25 0.0047 0.0156 0.0250 
Beryllium  0.011 28 0.0000165 0.000207 0.00025 27 0.00013 0.00021 0.00025 25 0.00001 0.00022 0.00025 25 0.00001 0.00022 0.00025 
Boron  0.2 28 0.005 0.004786 0.005 27 0.0045 0.0047 0.0050 25 0.0050 0.0049 0.0050 25 0.0050 0.0051 0.0050 
Cadmium  0.00005 43 0.000008 0.000034 0.00005 38 0.000008 0.000029 0.000050 34 0.000008 0.000040 0.000050 31 0.000008 0.000027 0.000050 
Chromium  0.0089 28 0.000385 0.000743 0.0012 27 0.00048 0.00097 0.00125 25 0.00050 0.00081 0.00150 25 0.00050 0.00082 0.00150 
Cobalt  0.00078 28 0.0000465 0.000165 0.00025 27 0.00008 0.00020 0.00025 25 0.00004 0.00011 0.00025 25 0.00005 0.00012 0.00025 
Copper  0.005 43 0.001 0.001670 0.00165 38 0.00105 0.00175 0.00195 34 0.00100 0.00140 0.00160 31 0.00110 0.00165 0.00185 
Iron  0.3 43 0.097 0.167 0.210 38 0.167 0.250 0.291 34 0.100 0.157 0.214 31 0.120 0.193 0.280 
Lead  0.001 43 0.00005 0.00021035 0.00025 38 0.00010 0.00116 0.00050 34 0.00006 0.00021 0.00025 31 0.00010 0.00052 0.00050 
Molybdenum  7.6 43 0.00025 0.00043372 0.0005 38 0.00025 0.00046 0.00050 34 0.00025 0.00048 0.00088 31 0.00025 0.00053 0.00100 
Nickel  0.025 43 0.0005 0.00100698 0.0015 38 0.00050 0.00109 0.00150 34 0.00050 0.00112 0.00150 31 0.00050 0.00119 0.00150 
Selenium  0.001 31 0.00011 0.00058935 0.001 27 0.000185 0.0004 0.0005 27 0.000105 0.000497 0.00075 25 0.00012 0.0004132 0.0005 
Silver  0.00025 28 0.000025 0.000032 0.00005 27 0.000025 0.000032 0.000050 25 0.000025 0.000034 0.000050 25 0.000025 0.000034 0.000050 
Strontium  2.5 28 0.01575 0.01901429 0.022 27 0.0165 0.0189 0.0211 25 0.0150 0.0167 0.0180 25 0.0150 0.0175 0.0190 
Thallium  0.0003 28 0.0000025 0.0000632 0.0001125 27 0.000026 0.000065 0.000125 25 0.000003 0.000069 0.000150 25 0.000005 0.000069 0.000150 
Vanadium  0.006 28 0.00038 0.00059 0.00100 27 0.00045 0.00060 0.00100 25 0.00050 0.00072 0.00100 25 0.00040 0.00063 0.00100 
Zinc  0.02 43 0.002 0.00311163 0.0025 38 0.0020 0.0053 0.0077 34 0.0020 0.0036 0.0025 31 0.0020 0.0055 0.0066 
Mercury  0.000026 30 0.0000049 0.0000256 0.00005 26 0.00000440 0.00002526 0.00005 23 0.00000380 0.00002164 0.00005 21 0.00000310 0.00001913 0.00005 
Mercury, Methyl  0.000004 10 0.00000006 0.00000012 0.00000015 10 0.00000010 0.00000014 0.00000015 13 0.00000009 0.00000014 0.00000020 13 0.00000011 0.00000029 0.00000022 
Mercury, Ultra-low Level   0.000026 15 0.0000017 0.00000267 0.00000365 15 0.00000180 0.00000289 0.00000400 18 0.00000183 0.00000260 0.00000300 18 0.00000233 0.00000320 0.00000415 

Notes: 
All units are mg/L (unless otherwise indicated). 
All reported values are for total concentrations, unless indicated otherwise (dissolved). 
- indicates data not available. 
WQG PAL: Water Quality Guideline for the protection of aquatic life as identified in Table 3.5. 
Grey highlighted values are greater than WQG PAL. 
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Table 4-2: Howard Lake Water Quality  
Station  H1S H1D 

Parameter  WQG PAL Count  25th Average  75th  Count  25th Average  75th  
Field pH (S.I. units) 6.5 - 8.5 27 7.20 7.44 7.65 24 7.03 7.30 7.40 
Hardness (as CaCO3) - 27 26.5 35.6 32.6 23 25.7 28.4 31.6 
Alkalinity, Total (as CaCO3) - 27 22.0 26.3 29.0 23 22.50 26.70 29.00 
Total Suspended Solids - 27 1.00 2.74 5.00 23 2.00 4.15 5.00 
Dissolved Organic Carbon - 9 10.6 9.8 11.9 9 10.8 11.2 13.4 
Ammonia, Total (as N) 0.924 27 0.0150 0.0336 0.0500 23 0.010 0.122 0.050 
Chloride 120 9 0.310 0.366 0.420 9 0.29 0.34 0.41 
Cyanide, Total - 78 0.001 0.0027 0.005 23 0.001 0.0031 0.005 
Cyanide, Free 0.005 27 0.001 0.002 0.0025 23 0.001 0.001 0.0025 
Fluoride 0.12 9 0.025 0.025 0.025 9 0.0250 0.0250 0.0250 
Nitrate (as N) 3 10 0.03375 0.105 0.17 10 0.0925 0.1185 0.1450 
Nitrite (as N) 0.06 10 0.01 0.0135 0.01375 10 0.010 0.014 0.014 
Sulphate 218 27 0.5 1.52 1.92 23 0.50 1.47 1.83 
Phosphorus 0.02 5 0.003 0.0078 0.01 4 0.003 0.007 0.010 
Aluminum  0.97 26 0.07525 0.10404 0.133 22 0.086 0.113 0.134 
Aluminum (dissolved) 0.075 27 0.0425 0.06126 0.0745 23 0.051 0.065 0.080 
Antimony  0.02 17 0.00045 0.00045 0.0005 16 0.00045 0.00047 0.0005 
Arsenic  0.005 27 0.0005 0.00065 0.0005 23 0.0005 0.0007 0.0006 
Barium  - 17 0.0034 0.0150 0.025 16 0.0036 0.0116 0.0250 
Beryllium  0.011 17 0.000009 0.00015012 0.00025 16 0.00001 0.00016 0.00025 
Boron  0.2 17 0.004 0.0116 0.005 16 0.0040 0.0046 0.0050 
Cadmium  0.000052 27 0.000008 0.000027 0.00005 23 0.000008 0.000027 0.000050 
Chromium  0.0089 17 0.0005 0.0008 0.0009 16 0.00051 0.00074 0.00083 
Cobalt  0.00078 17 0.000038 0.00012 0.00011 16 0.00005 0.00016 0.00025 
Copper  0.005 27 0.001 0.0014 0.0015 23 0.00115 0.00166 0.00165 
Iron  0.3 27 0.1925 0.277 0.365 23 0.22 0.29 0.34 
Lead  0.001 27 0.00005 0.000176 0.00025 23 0.00020 0.00092 0.00050 
Molybdenum  7.6 27 0.00013 0.000342 0.0005 23 0.00017 0.00038 0.00050 
Nickel 0.025 27 0.0005 0.000835 0.0015 23 0.00050 0.00091 0.00150 
Selenium  0.001 20 0.00008 0.000506 0.0005 16 0.0000875 0.000287 0.00025 
Silver  0.00025 17 0.000025 0.000029 0.000025 16 0.000025 0.000033 0.000025 
Strontium  2.5 17 0.015 0.074 0.0183 16 0.0148 0.0163 0.0181 
Thallium  0.0003 17 0.0000025 0.000045 0.00005 16 0.000003 0.000048 0.000050 
Vanadium 0.006 17 0.00034 0.000518 0.0005 16 0.00036 0.00052 0.00050 
Zinc  0.02 27 0.0015 0.002389 0.0025 23 0.0025 0.0049 0.0070 
Mercury  0.000026 21 0.000005 0.000024 0.00005 18 0.00000500 0.00002254 0.00005 

Notes: 
All units are mg/L (unless otherwise indicated). 
All reported values are for total concentrations, unless indicated otherwise (dissolved). 
- indicates data not available. 
WQG PAL: Water Quality Guideline for the Protection of Aquatic Life, as identified in Table 3.5. 
Grey highlighted values are greater than WQG PAL. 
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Table 4-3: Misema River Water Quality  
Station  M1 M3 MX1 M2 

Parameter  WQG PAL Count  25th Average  75th Count  25th Average  75th Count  25th Average  75th Count  25th Average  75th 
Field pH (S.I. units) 6.5 - 8.5 73 7.15 7.51 7.83 71 7.25 7.60 7.97 22 7.30 7.46 7.68 69 7.20 7.50 7.84 
Hardness (as CaCO3) - 77 26.0 27.8 30.3 75 27.0 30.2 33.0 25 31.5 35.5 37.0 73 34.2 37.3 41.0 
Alkalinity, Total  
(as CaCO3) - 76 22.0 28.5 28.0 73 24.00 26.86 30.00 25 27.00 31.84 34.00 73 30.00 33.40 36.00 

Total Suspended Solids - 78 1.00 2.88 5.00 75 1.00 4.29 5.00 25 5.00 4.88 5.00 74 2.00 3.64 5.00 
Dissolved Organic Carbon - 47 10.2 11.7 13.0 46 10.0 11.7 13.5 25 10.4 12.0 13.2 44 9.0 11.0 12.6 
Ammonia, Total (as N) 0.924 78 0.0100 0.0340 0.0500 75 0.010 0.040 0.050 25 0.010 0.028 0.010 74 0.010 0.033 0.050 
Chloride 120 43 0.235 0.440 0.500 42 0.24 0.47 0.50 25 0.68 0.92 1.03 39 0.93 1.26 1.41 
Cyanide, Total - 78 0.001 0.004 0.0025 75 0.001 0.0032 0.005 25 0.001 0.001 0.001 74 0.001 0.0029 0.005 
Cyanide, Free 0.005 78 0.001 0.004 0.0025 75 0.001 0.004 0.0025 25 0.001 0.001 0.001 74 0.001 0.004 0.0025 
Fluoride 0.12 32 0.025 0.025 0.025 31 0.0250 0.0252 0.0250 25 0.0250 0.0252 0.0250 30 0.0250 0.0253 0.0250 
Nitrate (as N) 3 34 0.025 0.094 0.135 34 0.0250 0.1043 0.1200 25 0.0250 0.0708 0.0800 32 0.0250 0.0827 0.1025 
Nitrite (as N) 0.06 34 0.01 0.013 0.01375 34 0.010 0.013 0.014 25 0.010 0.014 0.015 32 0.010 0.013 0.015 
Sulphate 218 78 1 1.46 1.8075 75 1.00 1.59 2.04 25 2.23 2.79 3.20 74 1.00 17.05 3.16 
Phosphorus 0.03 18 0.003 0.0104 0.01 18 0.003 0.012 0.016 12 0.003 0.009 0.010 18 0.003 0.015 0.013 
Aluminum  1.2 62 0.0005 0.0748 0.13 73 0.083 0.135 0.154 23 0.099 0.139 0.155 71 0.096 0.142 0.152 
Aluminum (dissolved) 0.075 78 0.0430 0.0711 0.0925 75 0.0405 0.0660 0.0855 25 0.0340 0.0583 0.0770 74 0.0418 0.0619 0.0798 
Antimony  0.02 43 0.0005 0.0008 0.0015 57 0.00045 0.0004386 0.0005 25 0.0005 0.00054 0.0005 57 0.00045 0.00045 0.0005 
Arsenic  0.005 48 0.0005 0.0029 0.0015 75 0.0005 0.0007 0.0005 25 0.0005 0.0010 0.0015 74 0.0005 0.0006 0.0005 
Barium  - 30 0.025 0.0150 0.27825 57 0.0050 0.0138 0.0250 25 0.0110 0.0218 0.0250 57 0.0082 0.0152 0.0250 
Beryllium 0.011 43 0.000215 0.0005 0.00025 57 0.00001 0.00016 0.00025 25 0.00025 0.00028 0.00025 57 0.00001 0.00016 0.00025 
Boron 0.2 42 0.000025 0.0018 0.005 56 0.0030 0.0045 0.0050 25 0.0050 0.0056 0.0050 56 0.0040 0.0047 0.0050 
Cadmium  0.000055 36 0.000008 0.0000 0.00005 75 0.000008 0.000023 0.000050 25 0.000008 0.000020 0.000050 74 0.000008 0.000025 0.000050 
Chromium  0.0089 43 0.0000275 0.0004 0.0007 57 0.00048 0.00078 0.00099 25 0.00050 0.00090 0.00150 57 0.00047 0.00081 0.00090 
Cobalt  0.00078 43 0.00005 0.0003 0.00025 57 0.00005 0.00013 0.00018 25 0.00006 0.00015 0.00025 57 0.00006 0.00012 0.00014 
Copper  0.005 63 0.001 0.0018 0.00175 75 0.00159 0.00447 0.00295 25 0.00160 0.00197 0.00240 74 0.00150 0.00230 0.00200 
Iron  0.3 78 0.1115 0.203090 0.26875 75 0.13 0.24 0.28 25 0.17 0.23 0.30 74 0.19 0.24 0.27 
Lead  0.001 78 0.0000725 0.000331 0.00025 75 0.00006 0.00026 0.00025 25 0.00010 0.00023 0.00050 74 0.00007 0.00027 0.00025 
Molybdenum  7.6 78 0.000165 0.000575 0.0005 75 0.00023 0.00060 0.00050 25 0.00050 0.00073 0.00100 74 0.00025 0.00045 0.00050 
Nickel  0.025 78 0.0005 0.001012 0.0015 75 0.00050 0.00107 0.00150 25 0.00150 0.00158 0.00150 74 0.00050 0.00093 0.00150 
Selenium  0.001 61 0.00009 0.000385 0.00025 60 0.00009 0.0004348 0.00025 25 0.00025 0.0005 0.0005 60 0.00009 0.00033 0.00025 
Silver  0.00025 58 0.000025 0.000035 0.000025 57 0.000025 0.000032 0.000025 25 0.000025 0.000034 0.000050 57 0.000025 0.000031 0.000025 
Strontium  2.5 58 0.016 0.018645 0.02 57 0.0187 0.0219 0.0230 25 0.0340 0.0435 0.0440 57 0.0390 0.0464 0.0510 
Thallium  0.0003 57 0.0000025 0.000047 0.00005 57 0.000003 0.000044 0.000050 25 0.000050 0.000080 0.000150 57 0.000003 0.000042 0.000050 
Vanadium  0.006 58 0.0003 0.00052 0.0005 57 0.00032 0.00051 0.00050 25 0.00050 0.00067 0.00100 57 0.00037 0.00055 0.00050 
Zinc  0.02 78 0.002 0.003064 0.002875 75 0.0020 0.0032 0.0035 25 0.0020 0.0029 0.0025 74 0.0020 0.0032 0.0030 
Mercury 0.000026 62 0.000005 0.00002 0.00005 60 0.00000500 0.00002206 0.00005 14 0.00000156 0.00000673 0.00000463 60 0.00000500 0.00001985 0.00005 
Mercury, Methyl  0.000004 15 0.00000011 0.00000013 0.00000017 1 0.00000013 0.00000013 0.00000013 11 0.00000010 0.00000012 0.00000015 2 0.00000013 0.00000013 0.00000014 
Mercury, Ultra-low Level   0.000026 27 0.0000019 0.0000032 0.0000046 16 0.00000125 0.00000625 0.00000755 19 0.00000195 0.00000304 0.00000380 17 0.00000260 0.00000356 0.00000430 

Notes: 
All units are mg/L (unless otherwise indicated). 
All reported values are for total concentrations, unless indicated otherwise (dissolved). 
- indicates data not available. 
WQG PAL: Water Quality Guideline for the Protection of Aquatic Life, as identified in Table 3.5. 
Grey highlighted values are greater than WQG PAL. 
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Table 4-4: Victoria Creek Water Quality , table continues  
Station  V1 V2 V3F 

Parameter  WQG PAL Count  25th Average  75th 95th Count  25th Average  75th 95th Count  25th Average  75th 95th 
Field pH (S.I. units) 6.5 - 8.5 42 7.30 7.67 8.03 8.15 32 7.29 7.72 8.17 8.43 12 7.55 7.59 7.76 7.88 
Hardness (as CaCO3) - 41 43.0 46.0 50.0 52.5 33 42.7 46.4 51.0 53.2 10 42.2 50.9 56.3 64.4 
Alkalinity, Total  
(as CaCO3) - 39 37.5 40.7 44.0 50.1 31 38.00 42.39 46.50 53.50 10 37.00 46.40 56.00 61.65 

Total Suspended Solids - 41 1.00 2.44 3.00 5.00 33 1.00 4.12 5.00 7.40 10 5.00 5.00 5.00 5.00 
Dissolved Organic Carbon - 11 9.4 10.0 11.6 12.6 10 9.0 10.4 11.5 12.9 10 9.3 10.6 11.8 12.4 
Ammonia, Total (as N) 0.924 41 0.0250 0.0318 0.0500 0.055 33 0.025 0.035 0.050 0.092 10 0.010 0.010 0.010 0.010 
Chloride 120 11 2.670 2.817 3.120 3.200 11 2.67 2.88 3.13 3.52 10 2.21 2.44 2.63 2.87 
Cyanide, Total - 41 0.0025 0.0028 0.005 0.005 33 0.001 0.0029 0.005 0.005 10 0.001 0.0010 0.001 0.001 
Cyanide, Free 0.005 41 0.001 0.004 0.0025 0.0025 33 0.001 0.004 0.0025 0.0025 10 0.001 0.001 0.001 0.001 
Fluoride 0.12 11 0.025 0.025 0.025 0.0275 11 0.0250 0.0255 0.0250 0.0275 10 0.0250 0.0250 0.0250 0.0250 
Nitrate (as N) 3 11 0.025 0.043 0.07 0.08 11 0.0250 0.0441 0.0550 0.1000 10 0.0250 0.0380 0.0250 0.0900 
Nitrite (as N) 0.06 11 0.01 0.0132 0.0125 0.025 11 0.010 0.013 0.013 0.025 10 0.010 0.013 0.010 0.025 
Sulphate 218 41 0.5 1.905 3.36 4.15 33 0.50 2.46 3.59 5.40 10 3.68 4.30 4.45 6.0335 
Phosphorus 0.03 6 0.00475 0.00917 0.0115 0.01575 6 0.010 0.010 0.012 0.015 5 0.010 0.019 0.030 0.038 
Aluminum  1.5 39 0.058 0.07490 0.0865 0.111 33 0.050 0.081 0.079 0.104 9 0.097 0.221 0.177 0.682 
Aluminum (dissolved) 0.075 41 0.021 0.03093 0.04 0.054 33 0.019 0.031 0.041 0.050 10 0.01775 0.0346 0.04875 0.0551 
Antimony  0.02 21 0.00045 0.00042 0.0005 0.0005 19 0.00045 0.00044 0.0005 0.0005 10 0.0005 0.0005 0.0005 0.0005 
Arsenic 0.005 41 0.0005 0.00063 0.0005 0.0015 33 0.0005 0.0007 0.0005 0.0015 10 0.0005 0.0009 0.0014 0.0015 
Barium  - 21 0.0127 0.01502 0.025 0.025 19 0.0119 0.0170 0.0250 0.025 10 0.0205 0.0302 0.0250 0.0662 
Beryllium 0.011 21 0.0000035 0.00013 0.00025 0.00025 19 0.00000 0.00015 0.00025 0.00027 10 0.00025 0.00028 0.00025 0.00039 
Boron 0.2 21 0.003 0.00552 0.005 0.006 19 0.0030 0.0045 0.0050 0.0056 10 0.0050 0.0050 0.0050 0.0050 
Cadmium  0.000081 41 0.000008 0.00004 0.00005 0.00005 33 0.000008 0.000030 0.000050 0.000050 10 0.000008 0.000028 0.000050 0.000068 
Chromium  0.0089 21 0.00025 0.00055 0.00045 0.0015 19 0.00028 0.00062 0.00070 0.00151 10 0.00053 0.00192 0.00150 0.00689 
Cobalt  0.00078 21 0.000034 0.000095 0.00007 0.00025 19 0.00005 0.00011 0.00014 0.00027 10 0.00009 0.00028 0.00025 0.00085 
Copper  0.005 41 0.0005 0.00112 0.0012 0.0017 33 0.00080 0.00112 0.00130 0.00234 10 0.00103 0.00235 0.00168 0.00740 
Iron  0.3 41 0.1 0.13 0.17 0.2 33 0.11 0.26 0.20 0.46 10 0.20 0.32 0.30 0.79 
Lead  0.003 41 0.00005 0.00019 0.00025 0.0005 33 0.00005 0.00021 0.00025 0.00050 10 0.00013 0.00036 0.00050 0.00094 
Molybdenum  7.6 41 0.00025 0.00036 0.0005 0.001 33 0.00025 0.00036 0.00050 0.00100 10 0.00050 0.00065 0.00088 0.00100 
Nickel  0.025 41 0.0004 0.00071 0.001 0.0015 33 0.00050 0.00080 0.00150 0.00150 10 0.00150 0.00195 0.00150 0.00398 
Selenium  0.001 23 0.00008 0.00036 0.00025 0.001 20 0.00007 0.00044 0.00025 0.00115 10 0.00025 0.000425 0.0004375 0.001 
Silver  0.00025 21 0.000025 0.00003 0.000025 0.00005 19 0.000025 0.000037 0.000025 0.000065 10 0.000025 0.000043 0.000050 0.000094 
Strontium  2.5 21 0.0585 0.06099 0.0657 0.0708 19 0.0561 0.0601 0.0634 0.0676 10 0.0733 0.0834 0.0890 0.1086 
Thallium  0.0003 21 0.0000025 0.00004 0.00005 0.00015 19 0.000003 0.000043 0.000050 0.000150 10 0.000050 0.000080 0.000125 0.000150 
Vanadium  0.006 21 0.00032 0.00049 0.0005 0.001 19 0.00040 0.00052 0.00050 0.00100 10 0.00050 0.00110 0.00100 0.00320 
Zinc  0.02 41 0.002 0.0028 0.0025 0.007 33 0.0020 0.0030 0.0030 0.0070 10 0.0020 0.0388 0.0025 0.2031 
Mercury  0.000026 36 0.000005 0.00003 0.00005 0.00005 27 0.00000500 0.0000276 0.00005 0.00005 5 0.00000125 0.00000242 0.00000340 0.00000356 
Mercury, Methyl  0.000004 0 - - - - 0 - - - - 0 - - - - 
Mercury, Ultra-low Level   0.000026 5 1.25E-06 0.00000249 0.0000031 0.0000051 5 0.00000125 0.00000382 0.00000440 0.00000792 5 0.00000125 0.00000242 0.00000340 0.00000356 

Notes: 
All units are mg/L (unless otherwise indicated). 
- indicates data not available. 
All reported values are for total concentrations, unless indicated otherwise (dissolved). 
WQG PAL: Water Quality Guideline for the Protection of Aquatic Life, as identified in Table 3.5. 
Grey highlighted values are greater than WQG PAL. 
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Station  VT1 
Parameter  WQG PAL Count  25th Average  75th 95th 
Field pH (S.I. units) 6.5 - 8.5 7 7.54 7.66 7.785 8.005 
Hardness (as CaCO3) - 5 47.1 67.2 79.9 95.9 
Alkalinity, Total  
(as CaCO3) - 6 41.3 56.8 72.0 81.0 

Total Suspended Solids - 6 5 33.3 40 106 
Dissolved Organic Carbon - 6 14.3 17.9 22.6 26.1 
Ammonia, Total (as N) 0.924 6 0.01 0.015 0.0175 0.0275 
Chloride 120 6 0.288 1.08 1.93 2.68 
Cyanide, Total - 6 0.001 0.001 0.001 0.001 
Cyanide, Free 0.005 6 0.001 0.001 0.001 0.001 
Fluoride 0.12 6 0.025 0.025 0.025 0.025 
Nitrate (as N) 3 6 0.059 0.175 0.28 0.2975 
Nitrite (as N) 0.06 6 0.01 0.01 0.01 0.01 
Sulphate 218 6 2.81 3.33 3.8 4.28 
Phosphorus 0.03 4 0.0093 0.109 0.11 0.35 
Aluminum  1.5 6 0.146 1.53 2.77 4.40 
Aluminum (dissolved) 0.075 6 0.067 0.157 0.211 0.343 
Antimony  0.02 6 0.0005 0.0005 0.0005 0.0005 
Arsenic 0.005 6 0.0005 0.00075 0.000875 0.001375 
Barium  - 6 0.025 0.022 0.025 0.025 
Beryllium 0.011 6 0.00025 0.000292 0.00025 0.000438 
Boron 0.2 6 0.005 0.005 0.005 0.005 
Cadmium  0.000081 6 0.000013 0.000032 0.000046 0.0000605 
Chromium  0.0089 6 0.00155 0.004575 0.00738 0.012 
Cobalt  0.00078 6 0.000125 0.000838 0.00136 0.00245 
Copper  0.005 6 0.00135 0.0034 0.0055 0.007 
Iron  0.3 6 0.341 1.59 2.45 4.525 
Lead  0.003 6 0.000175 0.00074 0.0011 0.0019 
Molybdenum  7.6 6 0.0005 0.000583 0.0005 0.000875 
Nickel  0.025 6 0.0015 0.00333 0.00488 0.0075 
Selenium  0.001 6 0.00025 0.000291 0.00025 0.00044 
Silver  0.00025 6 0.000025 0.000038 0.000044 0.0000725 
Strontium  2.5 6 0.042 0.052 0.06 0.071 
Thallium  0.0003 6 0.00005 0.000067 0.00005 0.000125 
Vanadium  0.006 5 0.0005 0.0034 0.006 0.0084 
Zinc  0.02 6 0.002 0.00617 0.00925 0.013 
Mercury  0.000026 4 0.0000035 0.0000049 0.0000058 0.0000090 
Mercury, Methyl  0.000004 2 - 0.00000014 - - 
Mercury, Ultra-low Level   0.000026 2 - 0.00000017 - - 

Notes: 
All units are mg/L (unless otherwise indicated). 
- indicates data not available. 
All reported values are for total concentrations, unless indicated otherwise (dissolved). 
WQG PAL: Water Quality Guideline for the Protection of Aquatic Life, as identified in Table 3.5. 
Grey highlighted values are greater than WQG PAL. 
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Table 4-5: Unnamed Streams Water Quality, table continues

Station BG2 US1 US2 US4
Parameter WQG PAL Count 25th Average 75th Count 25th Average 75th Count 25th Average 75th Count 25th Average 75th 
Field pH (S.I. units) 6.5 - 8.5 53 6.90 7.40 7.80 27 6.89 7.16 7.50 23 6.97 7.38 7.66 9 7.19 7.40 7.82 
Hardness (as CaCO3) - 51 27.9 35.8 42.9 27 47.5 82.9 105.0 20 43.1 59.1 65.8 7 20.1 23.2 24.1 
Alkalinity, Total
(as CaCO3) - 49 24.0 32.0 36.0 28 41.75 77.91 101.25 21 41.00 55.05 68.00 7 16.50 21.71 24.50 

Total Suspended Solids - 51 2.50 6.62 5.00 28 5.00 29.29 21.00 21 5.00 9.14 5.00 7 5.00 6.29 5.00 
Dissolved Organic Carbon - 25 13.7 17.6 21.9 28 20.6 25.8 32.3 21 14.0 21.1 25.4 7 12.2 12.7 14.8 
Ammonia, Total (as N) 0.924 51 0.0100 0.0924 0.0500 28 0.010 0.141 0.085 21 0.030 0.089 0.090 7 0.010 0.021 0.015 
Chloride 120 24 0.208 0.423 0.445 28 0.48 1.24 1.29 20 0.27 0.44 0.42 7 0.14 0.18 0.21 
Cyanide, Total - 51 0.001 0.0033 0.001 28 0.001 0.0011 0.001 21 0.001 0.0012 0.001 7 0.001 0.0010 0.001 
Cyanide, Free 0.005 51 0.001 0.003 0.001 28 0.001 0.001 0.001 21 0.001 0.001 0.001 7 0.001 0.0010 0.001 
Fluoride 0.12 24 0.025 0.025 0.025 28 0.0250 0.0252 0.0250 21 0.0250 0.0252 0.0250 7 0.0250 0.0250 0.0250 
Nitrate (as N) 3 25 0.025 0.122 0.21 28 0.0250 0.0986 0.0625 21 0.0250 0.0831 0.0600 7 0.0250 0.0786 0.1150 
Nitrite (as N) 0.06 25 0.01 0.014 0.015 28 0.010 0.013 0.011 21 0.010 0.015 0.025 7 0.010 0.010 0.010 
Sulphate 218 51 0.5 7.235 1.505 28 1.63 3.78 4.39 21 1.55 2.95 3.31 7 0.93 1.10 1.30 
Phosphorus 0.03 10 0.005 0.026 0.027 12 0.010 0.034 0.045 7 0.009 0.015 0.017 5 0.007 0.009 0.010 
Aluminum  1 48 0.11575 0.20408333 0.245 26 0.285 1.06 1.55 19 0.311 0.473 0.652 7 0.095 0.116 0.144 
Aluminum (dissolved) 0.075 51 0.067 0.109 0.139 28 0.074 0.226 0.273 21 0.102 0.273 0.426 7 0.066 0.085 0.107 
Antimony  0.02 34 0.00045 0.00046 0.0005 28 0.0005 0.000570 0.0005 21 0.0005 0.0005 0.0005 7 0.0005 0.0005 0.0005 
Arsenic  0.005 51 0.0005 0.00074 0.00065 28 0.0005 0.0013 0.0016 21 0.0005 0.0009 0.0015 7 0.0005 0.0006 0.0005 
Barium - 34 0.0061 0.015 0.0250 28 0.0250 0.0335 0.0275 21 0.0200 0.0226 0.0250 7 0.0250 0.0219 0.0250 
Beryllium  0.011 34 0.0000 0.0002 0.0003 28 0.0003 0.0003 0.0003 21 0.0003 0.0003 0.0003 7 0.0003 0.0003 0.0003 
Boron 0.2 34 0.005 0.0050 0.005 28 0.0050 0.0066 0.0050 21 0.0050 0.0049 0.0050 7 0.0050 0.0050 0.0050 
Cadmium  0.000058 51 0.000008 0.000033 0.00005 28 0.000021 0.000032 0.000050 21 0.000023 0.000034 0.000050 7 0.000008 0.000014 0.000008 
Chromium  0.0089 34 0.00060 0.00108 0.00150 28 0.00150 0.00414 0.00445 21 0.00150 0.00159 0.00160 7 0.00043 0.00087 0.00140 
Cobalt  0.00078 34 0.00013 0.00024 0.00025 28 0.00069 0.00191 0.00229 21 0.00025 0.00050 0.00060 7 0.00013 0.00022 0.00029 
Copper  0.005 51 0.0010 0.0015 0.0020 28 0.0088 0.0160 0.0220 21 0.00150 0.00211 0.00300 7 0.00100 0.00126 0.00150 
Iron  0.3 51 0.3 0.48 0.514 28 1.30 2.49 3.13 21 0.62 1.80 1.56 7 0.15 0.28 0.37 
Lead  0.003 51 0.0001 0.00022 0.00025 28 0.00038 0.00080 0.00080 21 0.00020 0.00033 0.00050 7 0.00008 0.00017 0.00020 
Molybdenum  7.6 51 0.00025 0.000415 0.0005 28 0.00100 0.00412 0.00600 21 0.00050 0.00066 0.00100 7 0.00050 0.00057 0.00050 
Nickel  0.025 51 0.00055 0.0067 0.0015 28 0.00150 0.00304 0.00350 21 0.00150 0.00155 0.00150 7 0.00150 0.00150 0.00150 
Selenium  0.001 37 0.00012 0.00057 0.001 28 0.00025 0.000453 0.000625 21 0.00025 0.00085 0.001 7 0.00025 0.00029 0.00025 
Silver  0.00025 34 0.000025 3.01E-05 0.000025 28 0.000025 0.000042 0.000050 21 0.000025 0.000033 0.000050 7 0.000025 0.000029 0.000025 
Strontium  2.5 33 0.014 0.01866 0.021 28 0.0540 0.0819 0.1103 19 0.0250 0.0373 0.0435 7 0.0100 0.0119 0.0120 
Thallium  0.0003 34 5.25E-06 5.55E-05 0.00005 28 0.000050 0.000082 0.000150 21 0.000050 0.000081 0.000150 7 0.000050 0.000064 0.000050 
Vanadium  0.006 33 0.0005 0.00070303 0.001 28 0.00200 0.00306 0.00300 19 0.00089 0.00094 0.00100 7 0.00050 0.00057 0.00050 
Zinc  0.02 51 0.002 0.00356863 0.003 28 0.0020 0.0071 0.0100 21 0.0080 0.0143 0.0220 7 0.0020 0.0034 0.0030 
Mercury  0.000026 34 0.000005 0.0000249 0.00005 14 0.00001363 0.00002536 0.00002250 7 0.00000515 0.00000566 0.00000700 5 0.00000125 0.00000370 0.00000370 
Mercury, Methyl  0.000004 16 0.0000002 0.00000025 0.00000033 17 0.00000120 0.00000347 0.00000553 12 0.00000018 0.00000031 0.00000040 5 0.00000014 0.00000018 0.00000019

Notes:
All units are mg/L (unless otherwise indicated).
- indicates data not available.
All reported values are for total concentrations, unless indicated otherwise (dissolved).
WQG PAL: Water Quality Guideline for the Protection of Aquatic Life, as identified in Table 3.5. 
Grey highlighted values are greater than WQG PAL.
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Station  US5 US6 
Parameter  WQG PAL Count  25th Average  75th Count  25th Average  75th 
Field pH (S.I. units) 6.5 - 8.5 19 6.95 7.29 7.75 29 6.30 6.72 7.10 
Hardness (as CaCO3) - 18 62.1 75.9 88.4 26 22.9 33.8 41.5 
Alkalinity, Total  
(as CaCO3) - 20 60.00 73.30 84.75 27 14.50 29.93 41.50 

Total Suspended Solids - 20 8.75 28.25 28.50 27 5.00 13.44 5.00 
Dissolved Organic Carbon - 20 14.8 17.7 20.9 27 22.2 30.0 37.2 
Ammonia, Total (as N) 0.924 20 0.010 0.039 0.053 27 0.025 0.133 0.250 
Chloride 120 20 0.35 0.86 0.76 27 0.20 0.32 0.32 
Cyanide, Total - 20 0.001 0.001 0.001 27 0.001 0.0014 0.0015 
Cyanide, Free 0.005 20 0.001 0.001 0.001 27 0.001 0.0011 0.001 
Fluoride 0.12 20 0.0250 0.0253 0.0250 27 0.0250 0.0252 0.0250 
Nitrate (as N) 3 20 0.0600 0.1403 0.1400 27 0.0250 0.1459 0.1650 
Nitrite (as N) 0.06 20 0.010 0.015 0.025 27 0.010 0.014 0.013 
Sulphate 218 20 1.23 2.28 2.24 27 0.57 0.84 0.93 
Phosphorus 0.03 6 0.017 0.043 0.056 11 0.006 0.020 0.030 
Aluminum  1 18 0.841 2.12 2.86 25 0.425 0.675 0.797 
Aluminum (dissolved) 0.075 20 0.031 0.148 0.155 27 0.304 0.458 0.637 
Antimony  0.02 20 0.0005 0.0006 0.0005 27 0.0005 0.00052 0.0005 
Arsenic  0.005 20 0.0005 0.0012 0.0015 27 0.0005 0.0012 0.0015 
Barium  - 20 0.0245 0.0706 0.0717 27 0.0105 0.0207 0.0250 
Beryllium  0.011 20 0.0003 0.0003 0.0003 27 0.0003 0.0003 0.0003 
Boron 0.2 20 0.0050 0.0073 0.0063 27 0.0050 0.0051 0.0050 
Cadmium  0.000058 20 0.000024 0.000039 0.000050 27 0.000045 0.000050 0.000053 
Chromium  0.0089 20 0.00178 0.00487 0.00700 27 0.00150 0.00193 0.00215 
Cobalt  0.00078 20 0.00041 0.00092 0.00114 27 0.00035 0.00134 0.00141 
Copper  0.005 20 0.00200 0.00344 0.00400 27 0.00195 0.00234 0.00300 
Iron  0.3 20 0.88 2.34 2.62 27 0.90 2.34 2.76 
Lead  0.003 20 0.00040 0.00082 0.00085 27 0.00030 0.00042 0.00050 
Molybdenum  7.6 20 0.00050 0.00078 0.00100 27 0.00050 0.00065 0.00100 
Nickel  0.025 20 0.00150 0.00338 0.00500 27 0.00150 0.00180 0.00150 
Selenium  0.001 20 0.00025 0.0006675 0.001 27 0.00025 0.0005319 0.00075 
Silver  0.00025 20 0.000025 0.000050 0.000050 27 0.000025 0.000033 0.000050 
Strontium  2.5 19 0.0380 0.0444 0.0510 26 0.0153 0.0211 0.0265 
Thallium  0.0003 20 0.000050 0.000099 0.000150 27 0.000050 0.000080 0.000150 
Vanadium 0.006 19 0.00100 0.00299 0.00400 26 0.00100 0.00175 0.00200 
Zinc  0.02 20 0.0036 0.0075 0.0100 27 0.0050 0.0077 0.0100 
Mercury  0.000026 8 0.00000273 0.00001199 0.00001373 12 0.00000593 0.00000903 0.00000965 
Mercury, Methyl  0.000004 11 0.00000029 0.00000031 0.00000036 18 0.00000036 0.00000086 0.00000085 
Mercury, Ultra-low Level   0.000026 17 0.00000290 0.00000593 0.00000750 24 0.00000540 0.00000816 0.00000925 

Notes: 
All units are mg/L (unless otherwise indicated). 
- indicates data not available. 
All reported values are for total concentrations, unless indicated otherwise (dissolved). 
WQG PAL: Water Quality Guideline for the Protection of Aquatic Life, as identified in Table 3.5. 
Grey highlighted values are greater than WQG PAL. 
 
  



September 19, 2025 OMEMA2008Z 

 

 

 
  30 

Water Quality Baseline Report 
Upper Beaver Gold Project 
 

Station  US7 US8 U8 Pond  US9 
Parameter  WQG PAL Count  25th Average  75th Count  25th Average  75th Count  25th Average  75th Count  25th Average  75th 
Field pH (S.I. units) 6.5 - 8.5 9 5.80 5.92 6.10 9 5.65 5.92 6.00 10 6.23 6.50 6.65 5 5.50 5.62 5.60 
Hardness (as CaCO3) - 7 13.4 15.0 16.9 6 9.3 10.9 12.3 7 10.8 13.3 14.3 5 8.5 9.4 10.2 
Alkalinity, Total  
(as CaCO3) - 8 8.50 9.75 11.00 7 7.00 7.64 8.50 8 6.75 10.13 9.00 5 2.50 4.70 6.00 

Total Suspended Solids - 8 5.00 11.25 18.00 7 5.00 6.43 5.00 8 5.00 8.63 14.00 5 5.00 5.00 5.00 
Dissolved Organic Carbon - 8 16.5 19.7 23.2 7 12.3 14.1 15.4 8 14.0 15.2 17.0 5 16.9 17.6 17.4 
Ammonia, Total (as N) 0.924 8 0.010 0.034 0.050 7 0.070 0.167 0.245 8 0.010 0.080 0.055 5 0.010 0.010 0.010 
Chloride 120 8 0.18 0.25 0.28 7 0.13 0.13 0.15 8 0.05 0.12 0.13 5 0.13 0.17 0.18 
Cyanide, Total - 8 0.001 0.0010 0.001 7 0.001 0.0010 0.001 8 0.001 0.001 0.001 5 0.001 0.0010 0.001 
Cyanide, Free 0.005 8 0.001 0.0010 0.001 7 0.001 0.0010 0.001 8 0.001 0.001 0.001 5 0.001 0.001 0.001 
Fluoride 0.12 8 0.0250 0.0250 0.0250 7 0.0250 0.0250 0.0250 8 0.0250 0.0250 0.0250 5 0.0250 0.0250 0.0250 
Nitrate (as N) 3 8 0.0250 0.0844 0.0975 7 0.0250 0.0429 0.0600 8 0.0250 0.0275 0.0250 5 0.0250 0.1380 0.1800 
Nitrite (as N) 0.06 8 0.010 0.010 0.010 7 0.010 0.010 0.010 7 0.010 0.010 0.010 5 0.010 0.010 0.010 
Sulphate 128 8 0.66 0.87 0.84 7 0.35 0.64 0.93 8 0.76 0.92 1.15 5 1.20 1.30 1.48 
Phosphorus 0.03 4 0.008 0.012 0.014 4 0.008 0.017 0.020 4 0.003 0.005 0.005 3 0.005 0.013 0.019 
Aluminum  1 7 0.399 0.534 0.708 6 0.171 0.196 0.206 7 0.130 0.139 0.151 5 0.268 0.315 0.326 
Aluminum (dissolved) 0.075 8 0.380 0.449 0.535 7 0.139 0.168 0.197 8 0.084 0.106 0.129 5 0.268 0.315 0.326 
Antimony  0.02 8 0.0005 0.0005 0.0005 7 0.0005 0.0005 0.0005 8 0.0005 0.0005 0.0005 5 0.0005 0.0005 0.0005 
Arsenic  0.005 8 0.0005 0.0006 0.0005 7 0.0005 0.0010 0.0010 8 0.0005 0.0006 0.0005 5 0.0005 0.0007 0.0005 
Barium  - 8 0.0250 0.0226 0.0250 7 0.0250 0.0221 0.0250 8 0.0250 0.0224 0.0250 5 0.0250 0.0206 0.0250 
Beryllium  0.011 8 0.0003 0.0003 0.0003 7 0.0003 0.0003 0.0003 8 0.00025 0.00028 0.00025 5 0.00025 0.00030 0.00025 
Boron  0.2 8 0.0050 0.0050 0.0050 7 0.0050 0.0050 0.0050 8 0.0050 0.0050 0.0050 5 0.0050 0.0050 0.0050 
Cadmium  0.00004 8 0.000018 0.000024 0.000027 7 0.000012 0.000021 0.000024 8 0.000008 0.000016 0.000013 5 0.000026 0.000034 0.00004 
Chromium  0.0089 8 0.00128 0.00158 0.00173 7 0.00070 0.00081 0.00085 8 0.00025 0.00062 0.00073 5 0.00130 0.00198 0.00150 
Cobalt  0.00078 8 0.00020 0.00047 0.00049 7 0.00023 0.00045 0.00046 8 0.00011 0.00020 0.00024 5 0.00018 0.00024 0.00025 
Copper  0.001 8 0.00163 0.00241 0.00298 7 0.00110 0.00126 0.00155 8 0.00125 0.00136 0.00145 5 0.00120 0.00156 0.00190 
Iron  0.3 8 0.43 0.84 0.98 7 0.40 0.55 0.74 8 0.11 0.19 0.20 5 0.27 0.29 0.30 
Lead  0.001 8 0.00010 0.00020 0.00023 7 0.00020 0.00026 0.00025 8 0.00010 0.00019 0.00020 5 0.00030 0.00036 0.00040 
Molybdenum  7.6 8 0.00050 0.00056 0.00050 7 0.00050 0.00079 0.00075 8 0.00050 0.00088 0.00063 5 0.00050 0.00060 0.00050 
Nickel  0.025 8 0.00150 0.00150 0.00150 7 0.00150 0.00150 0.00150 8 0.00150 0.00150 0.00150 5 0.00150 0.00150 0.00150 
Selenium  0.001 8 0.00025 0.000281 0.00025 7 0.00025 0.000357 0.00025 8 0.00025 0.0003 0.00025 5 0.00025 0.0003 0.00025 
Silver  0.00025 8 0.000025 0.000028 0.000025 7 0.000025 0.000029 0.000025 8 0.000025 0.000028 0.000025 5 0.000025 0.000030 0.000025 
Strontium  2.5 7 0.0130 0.0140 0.0150 6 0.0053 0.0068 0.0080 7 0.0050 0.0059 0.0060 5 0.0060 0.0062 0.0070 
Thallium  0.0003 8 0.000050 0.000063 0.000050 7 0.000050 0.000064 0.000050 8 0.000050 0.000063 0.000050 5 0.000050 0.000070 0.000050 
Vanadium 0.006 7 0.00075 0.00171 0.00250 6 0.00050 0.00058 0.00050 7 0.00050 0.00057 0.00050 5 0.00050 0.00060 0.00050 
Zinc  0.02 8 0.0020 0.0044 0.0055 7 0.0020 0.0037 0.0040 8 0.0020 0.0040 0.0050 5 0.0020 0.0410 0.0020 
Mercury (Hg) 0.000026 4 0.00000623 0.00000648 0.00000790 4 0.00000256 0.00000331 0.00000410 4 0.00000125 0.00000273 0.00000420 3 0.00000590 0.00000647 0.00000705 
Mercury, Methyl  0.000004 6 0.00000031 0.00000056 0.00000087 5 0.00000025 0.00000033 0.00000043 7 0.00000014 0.00000014 0.00000022 3 0.00000009 0.00000010 0.00000012 
Mercury, Ultra-low Level   0.000026 7 0.00000675 0.00000671 0.00000775 6 0.00000278 0.00000321 0.00000360 8 0.00000136 0.00000136 0.00000199 5 0.00000650 0.00000732 0.00000760 

Notes: 
All units are mg/L (unless otherwise indicated). 
All reported values are for total concentrations, unless indicated otherwise (dissolved). 
- indicates data not available. 
WQG PAL: Water Quality Guideline for the Protection of Aquatic Life, as identified in Table 3.5. 
Grey highlighted values are greater than WQG PAL. 
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Table 5-1: Groundwater Quality   

Parameter  
Background 

Site Condition 
Standards  1 

Generic Site 
Condition 

Standards  2 
Count  25th  Average  75th 95th 

pH Field 6.5 to 8.5 3 506 7.22 7.52 7.86 8.29 
Hardness (as CaCO3) - - 451 160 247 263 417 
Alkalinity, Total (as CaCO3) - - 452 163 222 263 353 
Acidity (as CaCO3) - - 292 1.0 11.8 13.8 36.6 
Total Dissolved Solids - - 452 192 246 304 391 
Chloride 790 790 124 0.595 1.62 1.83 4.0 
Cyanide (CN), Free - - 439 0.001 0.00228 0.001 0.0025 
Cyanide (CN), Total 0.005 0.066 439 0.001 0.0019 0.001 0.005 
Fluoride - - 375 0.025 0.0417 0.025 0.13 
Sulphate 218 3 451 6.96 14.7 14.2 49.5 
Ammonia, Total (as N) 0.9243 452 0.01 0.10 0.05 0.50 
Nitrate (as N) 3 3 375 0.025 0.121 0.025 0.436 
Nitrite (as N) 0.06 3 375 0.01 0.0156 0.025 0.025 
Ammonia-N, Un-ionized 0.02 3 29 0.0005 0.00245 0.002 0.0124 
Aluminum 0.075 3 451 0.005 0.0692 0.0285 0.154 
Antimony 0.0015 0.006 437 0.0005 0.000649 0.0005 0.00144 
Arsenic 0.013 0.025 451 0.0005 0.00396 0.003 0.018 
Beryllium 0.0005 0.004 437 0.00025 0.000212 0.00025 0.00025 
Boron 1.7 4 5 4 437 0.005 0.0227 0.022 0.0942 
Cadmium 0.0005 0.0027 451 0.00005 0.0000439 0.00005 0.00005 
Chromium 0.025 0.025 437 0.0015 0.00145 0.0015 0.0015 
Cobalt 0.0038 0.0038 437 0.00025 0.00072 0.00025 0.00502 
Copper 0.005 0.087 451 0.0005 0.0019 0.002 0.0072 
Iron 0.3 3 451 0.0125 0.961 0.329 4.43 
Lead 0.0019 0.01 451 0.00025 0.000309 0.00025 0.0005 
Mercury 0.0001 0.00029 369 0.00005 0.0000486 0.00005 0.00005 
Molybdenum 0.023 0.07 451 0.001 0.00496 0.005 0.013 
Nickel 0.014 0.1 451 0.0005 0.00148 0.0015 0.005 
Phosphorus 0.03 3 58 0.0015 0.0216 0.01 0.114 
Selenium 0.005 0.01 437 0.0005 0.000905 0.002 0.002 
Silver 0.0003 0.0015 437 0.00005 0.0000513 0.00005 0.0001 
Strontium 2.5 3 334 0.118 0.252 0.268 0.635 
Thallium 0.0005 0.002 437 0.00015 0.000125 0.00015 0.00015 
Uranium 0.0089 0.02 437 0.00025 0.00112 0.001 0.0051 
Vanadium 0.0039 0.0062 437 0.001 0.00123 0.001 0.003 
Zinc 0.16 1.1 451 0.0025 0.00923 0.003 0.0125 

Notes: 
All units are mg/L (unless otherwise indicated). 
All reported groundwater quality concentrations are dissolved. 
- indicates data not available. 
1 Table 1: Full Depth Background Site Condition Standards. 
2 Table 2: Full Depth Generic Site Condition Standards in a Potable Ground Water Condition. 
3 Water Quality Guidelines for the Protection of Aquatic Life (WQG PAL) were used where Soil, Ground Water and Sediment Standards were  
   not available. WQG PAL are not directly applicable to groundwater quality and are used here to support discussion only. 
4 Soil, Ground Water, and Sediment Standards used here are for total boron. 
Grey highlighted values are greater than identified Soil, Groundwater, and Sediment Standards (or WQG PAL where applicable). 
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APPENDIX A  

Bathymetric Survey and In Situ 
Water Quality Monitoring Results  
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